
276 A One-day, 90-minute Aspirin Challenge
and Desensitization Protocol in Aspirin-
Exacerbated Respiratory Disease

Geneva DeGregorio1, Joseph Singer2, Katherine N. Cahill, MD3, and Ta-

nya M. Laidlaw, MD FAAAAI4; 1Brigham and Women’s Hospital, Bos-

ton, MA, 2Brigham and Women’s Hospital, Division of Rheumatology,

Immunology and Allergy, Boston, MA, 3Vanderbilt University Medical

School, Nashville, TN, 4Brigham and Women’s Hospital, Division of

Rheumatology, Immunology, and Allergy, Boston, MA.

RATIONALE: Aspirin challenge and desensitization remains the gold

standard in diagnosis and treatment of patients with aspirin-exacerbated

respiratory disease (AERD), but the protocols can be time and resource

intensive. The objective of this study is to provide evidence that oral aspirin

challenge and desensitization can be safely performed in an outpatient

setting in one day.

METHODS: Forty-four patients with confirmed diagnosis of AERD,

stable asthma and baseline FEV1 >_70% of predicted completed an oral

aspirin challenge and desensitization protocol. The starting dose was

40.5mg with escalating doses of aspirin (81, 162.5, 325mg) at 90-minute

intervals until symptoms were provoked. Desensitization was defined as

tolerating a repeated administration of the provocative dose and at least one

subsequent aspirin dose, bringing total aspirin ingested during the in-clinic

desensitization to >_325mg.

RESULTS: Ninety-three percent of patients completed the challenge and

desensitization in one day, with an average protocol completion time of 9

hours and 29 minutes. Two patients (4.6%) chose to complete the protocol

over two days. One patient (2.3%) was discontinued from the protocol due

to on-going abdominal discomfort and diarrhea. No patient required

epinephrine, emergency department visit or hospitalization.

CONCLUSIONS: Patients with AERD on a stable asthma regimen and

with a baseline FEV1>_70% can be safely desensitized to aspirin using a 90-

minute dose escalation protocol, starting at a dose of 40.5mg, and defining

desensitization as tolerance of the repeated provocation dose and at least

one subsequent aspirin dose, bringing total cumulative daily dose to
>_325mg. This protocol can routinely be completed in one day.

277 Digital assessment of asthma controller and
rescue medication use as children transition
into adulthood

William Anderson, MD1, Heather Hoch, MD1, Rahul Gondalia, MPH2,

Leanne Kaye, PhD2, Stanley J. Szefler, MD FAAAAI3, and David A.

Stempel, MD2; 1Children’s Hospital Colorado, Aurora, CO, 2Propeller

Health, San Francisco, CA, 3The Breathing Institute, Children’s Hospital

Colorado, Aurora, CO.

RATIONALE: Controller and rescue medication patterns evolve as

children mature into adolescents and young adults.

METHODS: Data were collected from 864 patients (aged 8-29 years)

with self-reported asthma and prescribed controller and rescuemedications

(2016-2018). Patients were included if they had 20 weeks of continuous

data from electronic medication monitors (EMMs) that passively collected

time and date of actuations. The onboarding period (week 1) was excluded

from analysis. Weekly rescue use and controller adherence was assessed

for weeks 2-20. Adherencewas calculated as the total number of controller

actuations divided by the number prescribed (%). Mean weekly rescue use

and adherence was compared for the six age groups (8-11; 12-14; 15-17;

18-21; 22-25; and 26-29) using one-way ANOVA.

RESULTS: Controller adherence and rescue use statistically differed by

age group (P < 0.01), with the greatest mean (standard deviation) adher-

ence (38% [29]) and lowest rescue use (2.1 actuations/week [3.4]) for

ages 8-11 years. Mean weekly controller adherence declined in adolescent

and young adult groups, with lowest estimates for ages 18-21 years (28%

[26]), and then gradually rose in for ages 22-25 and 26-29 years. Rescue

use steadily increased with age, reaching 4.7 actuations/week (9.9) for pa-

tients aged 26-29 years.

CONCLUSIONS: Highest adherence and lowest rescue usewas observed

in those 8-11 years, and controller adherence declined with increasing age,

possibly reflecting the switch from parental supervision of medication

administration to independent decision-making. The decline in controller

adherence may signal worsening asthma control during times of transition

and demonstrates potential need for age-specific interventions.

278 Fractional Excretion of Nitric Oxide As A
Marker Of Response To Reslizumab

Robert Tamayev, MD PhD1, and Arye Rubinstein, MD FAAAAI2;
1Montefiore Medical Center, Bronx, NY, 2Albert Einstein College of Med-

icine, Bronx, NY.

RATIONALE: Measurements of the fractional excretion of nitric oxide

(FENO) allow a quantitative and non-invasive method to detect airway

inflammation. FENO levels are elevated in uncontrolled asthma and

correlate with response to therapy.

METHODS: Five patients with severe persistent eosinophilic asthma,

who were to begin Reslizumab treatment, had levels of nitric oxide

monitored prior to the first treatment, and then monthly after each infusion.

RESULTS: Five patients with eosinophilia ranging from 400 to 1300/mL

with severe persistent asthma began treatment with Reslizumab, an

intravenously administered monoclonal antibody against interleukin-5.

Prior to beginning treatment, their FeNO levels ranged from 62 to 186ppb.

Within 6 months, the FeNO of four of the patients came down dramatically

(Patient A from 86 to 26ppb, Patient B from 104 to 17ppb, Patient C from

96 to 20ppb, and Patient D from 62 to 18ppb; average 87 prior to treatment

and 20.25 post three infusions). The last patient had a FeNO of 186ppb

prior to the treatment and values ranging from 136 to 196ppb post

treatment. All 5 patients clinically improved with no exacerbations during

the six-month period, No ED visits, decreased albuterol use, decreased oral

steroid requirements, and improved ACT scores.

CONCLUSIONS: Four of five patients with severe persistent asthma

treated with Reslizumab showed significant clinical improvement, how-

ever, one of the patients lacked a reduction in the fractional excretion of

nitric oxide. Thus, FENO levels may be used as a marker of improvement

of asthma, though certain patients may be exceptions.
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279 Tiotropium Provides Greater Improvements In
FEV1 Than An LTRA As Add-On To ICS In
Children And Adolescents With Asthma: A
Systematic Review

Stanley Goldstein1, Christian Vogelberg2, LeRoy Graham3, Alberto de la

Hoz4, Kimberley Kallsen5, and Eckard H. Hamelmann6; 1Allergy &

Asthma Care of Long Island, Rockville Centre, NY, 2University Hospital

Carl Gustav Carus, Technical University of Dresden, Dresden, Germany,
3Bridge Atlanta Medical Center, Norcross, GA, 4TA Respiratory Diseases,

Boehringer Ingelheim International GmbH, Ingelheim am Rhein, Ger-

many, 5Medicine Operations, Boehringer Ingelheim International

GmbH, Ingelheim am Rhein, Germany, 6Klinik fur Kinder und Jugendme-

dizin, Bochum, Germany.

RATIONALE: This literature review compares the reported efficacy of

tiotropium and leukotriene receptor antagonists (LTRAs) as add-on to ICS

in children and adolescents with asthma.

METHODS: We searched PubMed for manuscripts comparing LTRAs

with placebo, as add-on to ICS, for >_4 weeks in patients with asthma aged

5–18 years, published post-July 2014 (studies published prior were

included within two systematic reviews). Results were compared with

data from tiotropium trials in pediatric patients.

RESULTS: We included two systematic reviews with meta-analyses

(Zhao et al. 2015, a networkmeta-analysis of 35 trials; Castro-Rodriguez et

al. 2010, a review including five studies relevant to this analysis). A

literature search identified one additional relevant LTRARCT (Stelmech et

al. 2015; n576). Four tiotropium trials were included: two compared

tiotropium with placebo as add-on to at least ICS (Hamelmann et al. 2016;

Vogelberg et al. 2018); two compared tiotropiumwith placebo as add-on to

ICS plus >_1 additional controller (Hamelmann et al. 2017; Szefler et al.

2017). Although study designs varied, improvements in FEV1 percent pre-

dicted versus placebo appeared to be greater with tiotropium 5mg (peak

1.64–6.52%; trough 0.83–4.44%) and tiotropium 2.5mg (peak 3.11–

7.70%; trough 2.35–5.05%) than LTRA (FEV1 [peak/trough not specified]

0.73–2.50%).

The percentage of patients reporting AEs was comparable for tiotropium

and LTRA versus their respective placebo groups.

CONCLUSIONS: This literature review suggests that tiotropium may

provide greater improvements in FEV1 than LTRA as add-on to ICS in pe-

diatric patients with asthma, with reporting of AEs comparable with

placebo.

280 Assessing Transition Readiness in Adolescents
and Young Adults with Asthma on Omalizumab

Priya J. Patel, MD1, Rosemary Stinson, RN MSN CRNP2, Chen Ken-

yon3, and Andrea J. Apter, MDMAMSc FAAAAI4; 1Hospital of the Uni-

versity of Pennsylvania, Philadelphia, PA, 2Children’s Hospital of

Philadelphia, Philadelphia, PA, 3Children’s Hospital of Philadelphia, Phil-

adelphia, 4University of Pennsylvania, Philadelphia, PA.

RATIONALE: According to a consensus statement from the American

Academy of Pediatrics, American Academy of Family Physicians and

American College of Physicians, adolescents with special health care

needs should receive developmentally appropriate health care services as

they move to adult care. Adolescents with difficult to control asthma, an

already vulnerable group, may face challenges as they transition to

independent living, including adapting to new environments, keeping up

with medications, and visiting doctors independently of their caregivers.

According to the guidelines, providers should assess transition readiness in

an effort to identify areas where education can be provided to facilitate a

smooth transition to self-management and independent living. As a quality

improvement measure, we administered the Transition Readiness

Assessment Questionnaire (TRAQ) to identify areas where patient educa-

tion can be provided in our adolescent and young adults with asthma on

omalizumab, a medication administered under medical supervision for

those who have failed more routine asthma treatment.

METHODS: During their outpatient visit for omalizumab administration,

a sample of patients between the ages of 16-21 filled out the TRAQ, a

validated transition readiness questionnaire. Responses were scored from

1-5, with 5 signifying self-management. Numbers were averaged in each

category.

RESULTS: Of the 11 adolescents who filled out the survey, the lowest

scoring category was ‘‘Appointment Keeping’’ and the highest scoring was

‘‘Talkingwith Providers.’’ Lowest scoring areaswere questions referencing

health insurance coverage.

CONCLUSIONS: Further intervention includes providing education

about health insurance coverage for adolescents and young adults as

they transition to independent living.
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281 Multicenter Compliance Study of Asthma
Medication for Children in Korea

Chang-Keun Kim1, Zak Callaway1,2, Jungi Choi1, Hyo-Bin Kim1, Eun-

Mi Kwon1, Yoon-Seok Chang, MD, PhD3, Yeong-Ho Rha, MD, PhD4,

Soo-Jong Hong5, Jae-Won Oh6, Hyun Hee Kim7, Dae Hyun Lim8, Sung

Won Kim9, Kang-Seo Park10, Yong Hoon Cho11, Hai Lee Chung12, Hee

Ju Park13, Sang-Gun Jung14, Im-Joo Kang15, Myung Chul Hyun16, Mu

Young Oh17, Jin-A. Jung18, Myung Sung Kim19, Jung Yeon Shim20, Jin-

Tack Kim21, and Young Yull Koh22; 1Asthma and Allergy Center, Depart-

ment of Pediatrics, Inje University Sanggye Paik Hospital, Seoul, Korea,

Republic of (South), 2School of Biological Sciences, College of Natural

Science, University of Ulsan, Ulsan, Korea, Republic of (South), 3Depart-

ment of Internal Medicine, Seoul National University Bundang Hospital,

Seongnam, Korea, Republic of (South), 4Department of Pediatrics, Kyung

Hee University Hospital, Kyung Hee University School of Medicine,

Seoul, Korea, Republic of (South), 5Department of Pediatrics, Childhood

Asthma Atopy Center, Environmental Health Center, Asan Medical Cen-

ter, University of Ulsan College of Medicine, Seoul, Korea, Republic of

(South), 6Department of Pediatrics, Hanyang University College of Med-

icine, Seoul, Korea, 7Department of Pediatrics, College of Medicine, The

Catholic University of Korea, Seoul, Korea, Republic of (South), 8Depart-

ment of Pediatrics, Inha University Hospital, Incheon, Korea, Republic of

(South), 9Department of Pediatrics, Busan St. Mary’s Hospital, Busan,

Korea, Republic of (South), 10Department of Pediatrics, Jeonju presbyte-

rian medical center, Jeonju, Korea, Republic of (South), 11Department of

Pediatrics, Rosemary Hospital, Daegu, Korea, Republic of (South),
12Department of Pediatrics, Daegu Catholic University Medical Center,

Catholic University of Daegu, Daegu, Korea, Republic of (South),
13Department of Pediatrics, College of Medicine, Pusan National Univer-

sity, Busan, Korea, Republic of (South), 14Department of Pediatrics, Good

Kang-An Hospital, Busan, Korea, Republic of (South), 15Department of

Pediatrics, Daegu Fatima Hospital, Daegu, Korea, Republic of (South),
16Department of Pediatrics, Kyungpook National University School of

Medicine, Daegu, Korea, Republic of (South), 17Department of Pediatrics,

Inje University Busan Paik Hospital, Busan, Korea, Republic of (South),
18Department of Pediatrics, Dong-A University College of Medicine, Bu-

san, Korea, 19Department of Pediatrics, I Dream Place Children’s Hospi-

tal, Daegu, Korea, Republic of (South), 20Department of Pediatrics,

Kangbuk Samsung Hospital, Sungkyunkwan University School of Medi-

cine, Seoul, Korea, Republic of (South), 21Department of Pediatrics,

School of Medicine, The Catholic University of Korea, Seoul, Korea, Re-

public of (South), 22Department of Pediatrics, College of Medicine, Seoul

National University, Seoul, Korea, Republic of (South).

RATIONALE: Compliance is a major component of successful medical

treatment. However, non-compliance remains a barrier to effective

delivery of healthcare worldwide.

METHODS: Twenty healthcare facilities (secondary or tertiary hospitals)

belonging to theKoreanAcademyof Pediatric Allergy andRespiratory

Diseases (KAPARD) participated. Questionnaires were given to patients

currently receiving treatment in the form of inhaled or oral or transdermal

patch for mild to moderate asthma.

RESULTS: A total of 1838 patients responded to the questionnaire. Mean

age was 5.98 6 3.79 years (range: 0-18 years). With help from their

caregivers, the percentage of patients that answered ‘‘taking as prescribed’’

was 38.04% for inhalant users, 50.09% for oral medication users, and

67.42% for transdermal users. Transdermal patch users had significantly

greater compliance when compared to the other two groups (p<0.001).
34.15% of inhalant users, 70.33% of oral medication users, and 93.00%

of transdermal patch users felt that their medication delivery system was

‘‘Easy’’ or ‘‘Very easy’’ to use (p<.001). ‘‘Method of administration’’

was deemed to be the most difficult part of the treatment regimen to follow,

and 76.7% of patients preferred once-daily administration (i.e.,

‘‘Frequency of administration’’).

CONCLUSIONS: Asthma medication compliance in young children was

found to be better in the transdermal patch group. This may be due to

requiring fewer doses and easy to follow instructions. From a compliance

point of view, the transdermal patch seems more useful for long-term

asthma control in children compared to oral or inhaled medicine.

282 A Real- life study on efficacy of fixed-dose
combination inhaled corticosteroids/long-
acting beta agonists therapy delivered by dry
powder inhalers to combined therapy delivered
by pressurized metered dose inhalers for
Asthma

Mona Sulaiman Al-Ahmad, MD FAAAAI; Kuwait University, Kuwait,

Kuwait and Nermina A. Arifhodzic, PhD, MOH, Kuwait City, Kuwait.

RATIONALE: There is limited evidence of the effectiveness of the

combination of a long-acting beta agonist (LABA) with an inhaled

corticosteroid (ICS) for asthma patients by pressurized metered dose

inhalers (pMDIs) in real-life practice in Kuwait. The objective of this study

is to examine the impact of inhaler device on real-life effectiveness by

comparing ICS/LABA pMDIs versus DPIs.

METHODS: A prospective ongoing study including adult active asthma

patients. All patients were advised by their physician to continue with

current treatment (DPI cohort) or to switch to pMDI (pMDI cohort). An

interim analysis of the baseline, 3, and 12 months’ follow-up data was

conducted.

RESULTS: At baseline 116& 118 patients were included in the pMDI and

DPI cohort, respectively. Asthma was uncontrolled in 31.0% in the pMDI

cohort and 16.9% in the DPI cohort at baseline. The FEV1 at baseline was

similar for both cohorts (80.1 pMDI and 77.5 DPI) and at 3 months this

slightly increased in the pMDI cohort (82 patients) to (81.7) and slightly

decreased in the DPI cohort (112 patients) to (75.1). This was more pro-

nounced for the PEF: from 351.7 to 362.8 to 370.5 (at 1-year) in pMDI

and 367.2 to 349.9 to 308.2 (at 1-year) in DPI cohort.

CONCLUSIONS: Overall improved outcomes of efficacy as measure by

FEV1, PEF, ACT score with both devices. No major differences in efficacy

between pMDI and DPI devices for asthma. Further data is needed before

recommending any mode of delivery of ICS/LABA in Kuwait.
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283 Mepolizumab improves patient outcomes and
reduces exacerbations in severe asthma
patients with comorbid upper airways disease

Charlene M. Prazma, PhD1, Frank Albers, MD, PhD2, Stephen

Mallett, MSc3, Jean-Pierre Llanos-Ackert, MD4, and Steven W. Yancey,

MSc5; 1GlaxoSmithKline, Durham, NC, 2Respiratory Medical Franchise,

GSK, Research Triangle Park, Durham, NC, 3Biostatistics, GSK, Stockley

Park, Uxbridge, United Kingdom, 4GlaxoSmithKline, Research Triangle

Park, NC, 5Respiratory Therapeutic Area, GSK, Research Triangle

Park, NC.

RATIONALE: Severe asthma (SA) patients have a higher prevalence of

comorbid upper airway diseases (UAD) which is associated with difficulty

in achieving asthma control, reduced quality of life (QoL), and higher risk

of exacerbation. Mepolizumab treatment improves asthma control, QoL

and reduces exacerbations in SA patients; this analysis evaluates the

efficacy in SA patients with co-morbid UAD.

METHODS: A meta-analysis was conducted in SA patients from the

mepolizumab phase 2b/3 clinical program (DREAM, MENSA, SIRIUS,

and MUSCA) and investigated patients with self-reported history of

comorbid UAD (allergic rhinitis, sinusitis, or nasal polyposis).

Mepolizumab’s effect on ACQ, SGRQ, and exacerbations, as compared

to placebo in the SA population with and without comorbid UAD.

RESULTS: Fifty-nine percent reported at least one upper airway comor-

bidity, with allergic rhinitis being the most frequent. In SA patients with

comorbid UAD and treated with mepolizumab there was a 0.35 (95% CI

0.23, 0.48) improvement in ACQ score, a 7.5 point improvement in SGRQ

(95%CI 5.2, 9.8) and a 51% reduction in exacerbations (RR5 0.49; 95%CI

0.41, 0.58) as compared to placebo. In SA patients without comorbid UAD

there was a 0.29 (95% CI 0.14, 0.44) improvement in ACQ score, a 6.1

point improvement in SGRQ (95% CI 3.2, 9.1), and a 45% reduction in

exacerbation (RR50.55; 95%CI 0.44, 0.69) with mepolizumab as

compared to placebo.

CONCLUSIONS: Mepolizumab improved asthma control, QoL

(measured by SGRQ) and effectively reduced exacerbations in patients

with SA and comorbid upper airways disease.

Funding: GSK [MEA112997 (NCT01000506), MEA115588

(NCT01691521), MEA115575 (NCT01842607), 200862 (NCT02281318)]

284 Patients with severe eosinophilic asthma
treated with Mepolizumab: Results from our
clinical practice

Irene Hernandez-Martin, MD1, Pilar Barranco, MD PhD2, Marta San-

chez-Jare~no, MD1, Paola Palao-Ocharan, MD1, Javier Dominguez-

Ortega, MD PhD2, David Romero-Ribate, MD PhD3, Juan Alberto

Luna-Porta, MD4, and Santiago Quirce, MD, PhD5; 1Allergy Department,

Hospital La Paz, Madrid, Spain, 2Allergy Department, Hospital La Paz

Institute for Health Research (IdiPaz), CIBERES, Madrid, Spain, 3Pulmo-

nology Department, Hospital La Paz Institute for Health Research (Idi-

Paz), CIBERES, Madrid, Spain, 4Allergy Department, Hospital La Paz

Institute for Health Research (IdiPaz), Madrid, Spain, 5Department of Al-

lergy, Hospital La Paz Institute for Health Research (IdiPAZ)/CIBERES,

Instituto Carlos III, Madrid, Spain.

RATIONALE: Mepolizumab, a humanized anti-interleukin-5 antibody,

has been shown to improve the frequency of exacerbations and other

clinical features in patients with severe eosinophilic asthma (SEA).

METHODS: We performed a descriptive, retrospective study. Patients

with uncontrolled SEA treated with mepolizumab followed in the difficult

to control asthma unit from Hospital La Paz were included. We entered

demographic data, clinical characteristics and management of these

patients in a national database. Our starting point was the visit before

initiating mepolizumab, and the endpoint was the follow-up visit

performed 4-6 months later. Ethical committee approval was obtained

(PI-3325).

RESULTS: Sixteen patients were included (median age 53.8616.5 years

old), 62.5% were female. Eight (50%) patients had allergic asthma. All

patients were treated with GINA Step-5 therapy. Ten patients (62.5%) had

previously received omalizumab. The rate of exacerbations after 4-6

months of treatment with mepolizumab was reduced by 91% (total

exacerbations in the 12 months before mepolizumab: 44 vs after 4-6

months: 4)(p<0.001). At the second visit, the mean increase from baseline

in forced expiratory volume in 1 second (FEV1) was 185 cc (p50.098).

Peripheral eosinophilia was reduced by 81% after 4-6 months with

mepolizumab (p<0.001). Improvement in ACT score from baseline

(16.766) vs treatment (21.462.8) was 4.7 points (p50.002).

Mepolizumab was suspended after an adverse event in one patient.

CONCLUSIONS:Mepolizumab in our clinical practice improved asthma

control, with a significant reduction in peripheral blood eosinophilia and

the number of asthma exacerbations after only 4-6 months of treatment.

Further long-term studies in real life are needed.

285 A Randomized, Open-label, Parallel-group
Clinical Study to Evaluate the Efficacy and
Safety of Omalizumab in the Treatment of
Persistent Moderate and Severe Allergic
Asthma and Persistent Allergic Rhinitis in
Pediatric Patients 6 to 17 years of age

Socorro OrozcoMartinez, MD1, Alvaro Pedroza-Mel�endez, MD1, Vania

Trejo-Uribe, MD1, Sandra Bautista-Garc�ıa, MD1, Alberto Contreras-

Verduzco, MD1, Enrique Ram�ırez-Gonz�alez, MD2, and Leticia Hern�an-
dez-Nieto, MD3; 1National Institute of Pediatrics, Mexico, City, Mexico,
2Private Practice, Chihuahua, Mexico, 3Juarez Hospital of Mexico,

Mexico, City, Mexico.

RATIONALE: Omalizumab, a monoclonal anti-immunoglobulin (Ig)E

antibody, approved for the treatment of moderate-to-severe persistent

allergic asthma that remained uncontrolled despite high-dose inhaled

corticosteroids (ICS), requiring the use of oral steroids repeatedly and

emergency care. The clinical efficacy, safety and tolerability of omalizu-

mab have been demonstrated in children aged 6 to less than 18 years.

METHODS: This was an open-label, parallel-group clinical study with

subjects randomized to omalizumab performed in 12 months. We included

126 patients (6 to 17 years of age) with persistent allergic asthma and

rhinitis (Total serum IgE level 75 – 1500 UI/mL) who remain uncontrolled

despite treatment with high doses of ICS plus a long-acting b2-agonist

(LABA). Omalizumab was administered subcutaneously for 12 months.

Effectiveness variables considered were change from baseline in exacer-

bation rate, FEV1, PEF. The quality of life related to asthma was evaluated

with PAQLQ and the control with ACQ. Safety and tolerability data were

also recorded.

RESULTS: 91 patients remaining in the study, treatmentwith omalizumab

group and control group. The baseline and final parameters are described

for each of the treatment groups and the difference variables for each

parameter (exacerbation were calculated by subtracting the final value

from the baseline, in which the changes in omalizumab group are clinically

better than those in control group. Asthma attacks decreased in both

groups, but in omalizumab group they practically disappear with statisti-

cally significant differences.

CONCLUSIONS: Add-on therapy with omalizumab significantly

improved the change from baseline in FEV1, reduces exacerbations,

improves control ashma and the quality of life.
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286 The long-term effects of macrolides in children
with wheezing: A systematic review and meta-
analysis of randomized controlled trials

Wei Te Lei, MD; Mackay Memorial Hospital, Hsinchu, Taiwan.

RATIONALE: Childhood wheezing disease is a bothering airway prob-

lem and may prelude by bronchiolitis and progress to childhood asthma.

Macrolides have both antimicrobial and anti-inflammatory functions and

have been used as adjunctive therapy in childhood wheezing disease.

METHODS: We conducted a meta-analysis to evaluate the long-term

effect of macrolide in children with wheezing disease. Literatures research

were systemically conducted using electronic database from inception to

August 2018. Cochrane Review risk of bias assessment tool was used to

assess RCTs quality.

RESULTS: Sixteen RCTs comprising 1415 participants were investigated

in a meta-analysis. Macrolides therapy significantly preserved more

pulmonary functions in both FEV1% (difference in means (MD) 5
-9.77, 95%CI5 -14.18 to -5.35, p< 0.001; I25 0%) and FEF25-75% (MD

5 -14.14, 95% CI 5 -26.11 to -2.18, p5 0.02; I2 5 29.56%). The SABA

usage days and recurrent wheezing risk were also significant lowered in

children with macrolides treatment (Standardized difference in means

(SMD) 5 -0.34, 95% CI 5 -0.59 to -0.09, p5 0.007, I2 5 27.05% and

SMD5 -0.53, 95% CI5 -0.81 to -0.26, p< 0.001, I2 5 0%, respectively).

Furthermore, the appearance of Moraxella catarrhalis in nasal swab was

lower in children treated with macrolides (Odds ratio 5 0.19, 95%CI 5
0.11 to 0.35, p <0.001). Children who take macrolides had lower risk for

adverse events (Risk ratio 5 0.83, 95%CI 5 0.70 to 0.98, p 50.024, I2

5 0%).

CONCLUSIONS: Current meta-analysis suggest that macrolides adjunc-

tive therapy is effective and safe for long-term outcome of childhood

wheezing.

287 Effects of Omalizumab on Blood Eosinophil
Numbers in Patients with Allergic Asthma

Nicola A. Hanania1, Jonathan Corren2, Cecile Holweg, PhD3, Tmirah

Haselkorn, PhD4, Ming Yang, PhD3, Robert C. Lyon, PhD5, Ahmar

Iqbal, MD6, and Thomas B. Casale, MD FAAAAI7; 1Baylor College of

Medicine, Houston, TX, 2David Geffen School of Medicine at UCLA,

Los Angeles, CA, 3Genentech, Inc., South San Francisco, CA, 4Genen-

tech, Inc, Los Altos, CA, 5Genentech, Inc., Northbrook, IL, 6Genentech,

South San Francisco, CA, 7University of South Florida Morsani College

of Medicine, Tampa, FL.

RATIONALE: Omalizumab reduces exacerbations in patients with

moderate-to-severe allergic asthma, with a more pronounced response

observed with higher baseline eosinophils and asthma severity. We

examined omalizumab-associated changes in eosinophil levels by baseline

blood eosinophil levels and asthma severity.

METHODS: Post-hoc analysis assessed the longitudinal effects of

omalizumab on eosinophils by baseline eosinophil levels (<150, 150-
299, 300-399, and >_400 cells/mL) and asthma severity (history of

emergency asthma treatment or hospitalization, and LABA use [yes/no],

and above/below median % predicted FEV1) in three Phase III placebo-

controlled omalizumab trials. Data from IA05 (steroid stable phase, ages 6-

11; n5562) were available for baseline, Week 5 and 13 and pooled data

from INNOVATE and EXTRA (ages 12-75; n51094) for baseline, Week

12/16 and 28/32.

RESULTS: Median baseline eosinophil levels were similar for omalizu-

mab and placebo-treated groups in all subgroups examined. Omalizumab

reduced eosinophils more than placebo in patients with baseline eosino-

phils >150 cells/mL. The largest median [IQR] reductions were observed

in patients with >_400 cells/ml byWeek 5 for IA05 (-200 [300] vs -100 [400]

cells/mL) and Week 12/16 for INNOVATE/EXTRA (-200 [280] vs -100

[340] cells/mL) for omalizumab vs placebo-treated patients and were

maintained to study end. Reductions in eosinophils were similar between

asthma severity subgroups. Efficacy and safety were not evaluated in this

analysis.

CONCLUSIONS: Omalizumab reduced blood eosinophil levels across

several baseline cut-points, with the greatest reductions in patients with the

highest eosinophil levels. Reductions were small but consistently larger

compared to placebo in both severe and less severe patients.

288 Comparison of Accessorized Pre-Filled Syringe
with Autoinjector for Benralizumab
Pharmacokinetic Exposure in Healthy
Volunteers Following Administration of a
Single Subcutaneous Dose: AMES Trial Results

Ubaldo Martin1, Rainard Fuhr2, Pablo Forte3, Peter Barker1, Milton Ax-

ley4, Li Yan4, and Magnus Aurivillius5; 1AstraZeneca, Gaithersburg, MD,
2PAREXEL Early Phase Clinical Unit, Berlin, Germany, 3PAREXEL

Early Phase Clinical Unit, Harrow, United Kingdom, 4MedImmune

LLC, San Francisco, CA, 5AstraZeneca, M€olndal, Sweden.
RATIONALE: Accessorized pre-filled syringes (APFS) are functional

and reliable for delivery of benralizumab subcutaneously (SC), as

demonstrated by the GREGALE study (NCT02417961). The randomized,

open-label AMES study (NCT02968914) was designed to compare APFS

with autoinjector devices (AI) for pharmacokinetic exposure following a

single dose of benralizumab 30 mg SC.

METHODS: Healthy men and women (18–55 years old; N5180) were

randomized to 1 of 6 combinations of device (APFS or AI) and injection

site (upper arm, abdomen, or thigh). Randomization was stratified by

weight: <70 kg, 70–84.9 kg, and >_85 kg. Serum benralizumab concentra-

tions were determined onDays 1 (pre-dose), 2, 4, 5, 6, 8, 15, 29, 43, and 57.

RESULTS: Benralizumab pharmacokinetic exposurewas similar between

devices, with geometricmean ratios (AI/APFS) (90%CIs) of 92.8% (87.4–

98.6), 94.5% (88.2–101.2), and 92.3% (86.3–98.8) for two area under the

concentration‒time curve measurements (AUClast and AUCinf) and

maximum observed concentration (Cmax), respectively. All 90% CIs

were within the 80–125% reference range. Exposure was approximately

15–30% greater for thigh administration than abdomen/upper arm and

slightly greater for APFS than AI. These differences were observed only

for the low- and medium-weight groups. These differences are unlikely

to be clinically relevant as eosinophil depletion was achieved consistently

with both devices at all injection sites. No device malfunctions were re-

ported. No new or unexpected safety findings were observed.

CONCLUSIONS: Benralizumab pharmacokinetic exposure was similar

whether APFS or AI were used to administer a single SC dose to healthy

volunteers.
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289 Single-Use Autoinjector Functionality and
Reliability for At-Home Benralizumab
Administration: GRECO Trial Results

Peter Barker1, Gary T. Ferguson2, Jeremy Cole3, Magnus Aurivillius4,

Paul Roussel5, and Ubaldo Martin1; 1AstraZeneca, Gaithersburg, MD,
2Pulmonary Research Institute of Southeast Michigan, Farmington Hills,

MI, 3OK Clinical Research, LLC, Edmond, OK, 4AstraZeneca, M€olndal,

Sweden, 5MedImmune LLC, Gaithersburg, MD.

RATIONALE: Accessorized pre-filled syringes (APFS) are functional

and reliable for delivery of benralizumab subcutaneously (SC) in the clinic

or at home, as demonstrated by the GREGALE study (NCT02417961).

The multicenter, open-label GRECO study (NCT02918071) was designed

to assess functionality and reliability of single-use autoinjectors (AI) for at-

home benralizumab administration.

METHODS: Adults with severe asthma received benralizumab SC

injections at the study site (Weeks 0, 4, and 8). First doses were

administered by health care providers. Patients/caregivers used AI to

administer the second (optional) and third doses under supervision.

Patients/caregivers administered 2 benralizumab doses (Weeks 12 and

16) with AI at home. After each dose, patients/caregivers completed

questionnaires concerning administration and device functioning and had

study site visits within 48 hours.

RESULTS: In total, 121 patients (mean age 48.5 years; 64% female) used

595 AI. Of 116 participants at Weeks 12 and 16, 113 (97.4%; 95% CI:

92.63–99.46) and 112 (96.6%; 95% CI: 91.41–99.05), respectively,

successfully administered benralizumab at home; 108 (93.1%; 95% CI:

86.86–96.98) were successful on both occasions. Throughout the study, 10

(1.7%) unsuccessful AI administrations occurred: 8 (1.3%) because of user

error, 1 (0.2%) with undetermined cause, and 1 (0.2%) caused by a

manufacturing defect. No new or unexpected safety findings were

observed.

CONCLUSIONS: Similar to the results for APFS in GREGALE, AI in

GRECO were functional, reliable, and performed well in clinic and home

settings. Nearly all patients and caregivers successfully administered

benralizumab SC with AI.

290 Clinical Indication and Outcomes of
Mepolizumab Therapy at an Academic Medical
Center

Nicole A. LaHood, MD1, Lacey B. Robinson, MD1, and Aidan A. Long,

MD FAAAAI2; 1Massachusetts General Hospital, Boston, MA, 2Division

of Rheumatology, Allergy and Immunology, Department of Medicine,

Massachusetts General Hospital, Harvard Medical School, Boston, MA.

RATIONALE: FDA approval for mepolizumab in eosinophilic asthma

was based on trials that targeted a select patient phenotype. This study

explores post-marketing clinical characteristics and outcomes of this

therapy in an academic medical center.

METHODS: Patients treated with mepolizumab between 2015 and 2018

were identified by clinical record. Demographics, comorbitidies, clinical

indication for use, medications, spirometry and asthma control test (ACT)

were collected. Global assessment of improvement was determined by the

documentation of the treating physician. Patients were excluded if they did

not have 4 months of follow up.

RESULTS: Twenty-one patients were identified. 46% were female and

mean age was 57 years. Indication for mepolizumab was eosinophilic

asthma in 20 patients and eosinophilic pneumonia in one patient. Chronic

rhinosinusitis with nasal polyps (CRSwNP) and asthmawere concurrent in

17 patients. At baseline, 14 patients were on daily oral corticosteroids

(OCS). Combination ICS and LABAwere prescribed for 13 patients and of

these, 10 were on additional controller therapies. All OCS patients were

able to decrease the dose of OCS during mepolizumab treatment. At 6

months the mean ACT increased from 14 (SD 5.56) at baseline to 20 (SD

4.74). FEV1 mean increased from 72% (SD 21.7) to 82% (SD 21.9) of

predicted. Global assessment corroborated improvements in asthma, but

little change in symptoms or signs related to CRSwNP.

CONCLUSIONS: In a series of 21 patients treated with mepolizumab

85% of patients had concurrent CRS w/NP and eosinophilic asthma.

Clinical improvements were seen in asthma control, however, no clear

improvement was seen in CRSwNP.

291 Clinically meaningful improvements in asthma
control questionnaire (ACQ) scores occur
early, while asthma-related quality of life
(AQLQ) scores continue to improve over 52
weeks, among patients with eosinophilic
asthma receiving IV reslizumab

Lisa Hickey1, Warner Carr2, and Margaret Garin1; 1Teva Branded Phar-

maceutical Products R&D Inc., Malvern, PA, 2Allergy & Asthma Associ-

ates of Southern California, Mission Viejo, CA.

RATIONALE: Reslizumab, a humanized anti-interleukin-5 monoclonal

antibody, improves asthma exacerbation rates, lung function, and patient-

reported outcomes in patients with uncontrolled eosinophilic asthma.

Trends over 52 weeks of treatment in improvements in asthma control and

quality of life based on the ACQ and AQLQminimal important difference

(MID) are hitherto unreported.

METHODS: Data were pooled from two 52-week placebo (PBO)-

controlled phase 3 trials of IV reslizumab (3mg/kg Q4W) (Castro,

2015). ACQ-7 was measured every 4 weeks and AQLQ every 16 weeks

from baseline. Reported response rates reflect proportions of patients

achieving MID (0.5-point improvement) in each measure at each visit in

each group.

RESULTS: 953 patients were studied (reslizumab n5477; placebo

n5476). 282 reslizumab-treated patients (60%) were ACQ-7 responders

at Week 4 versus 231 (50%) placebo-treated patients (p50.001); mean

treatment difference -0.219 (p<0.0001). Maximal ACQ-7 response rates

occurred at Week 32: 328 (77%) reslizumab-treated patients and 280

(67%) placebo-treated patients (p50.001); mean treatment difference

-0.228 (p<0.001). For AQLQ, 288 (66%) reslizumab-treated patients and

247 (57%) placebo-treated patients were responders at Week 16; mean

treatment difference 0.210 (p50.0019). Maximal AQLQ response rates

occurred at Week 52; 309 (73%) reslizumab-treated patients and 257

(63%) of placebo-treated patients; mean treatment difference 0.317

(p<0.0001).

CONCLUSIONS: Reslizumab produced clinically meaningful improve-

ments in asthma control and quality of life at the first measured timepoint.

While ACQ response rates plateaued after 32 weeks, AQLQ response rate

continued to rise throughout the treatment period. Quality of life benefits

from anti-IL5 therapy may continue to increase throughout the first year of

treatment.
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292 Evaluation of Eosinophilic Asthma Patients
Without Blood Eosinophil (EOS) Response to
Intravenous (IV) Reslizumab in a Post-Hoc
Analysis of 52-Week Placebo-Controlled Phase
3 Studies

Pascal Chanez, MD PhD1, Lisa Hickey2, Margaret Garin2, and Mario

Castro, MD, MPH3; 1Aix-Marseille University, Marseille, France, 2Teva

Branded Pharmaceutical Products R&D Inc., Malvern, PA, 3Washington

University School of Medicine, St. Louis, MO.

RATIONALE: Reslizumab, an anti-interleukin-5 monoclonal antibody,

reduced EOS levels and clinical asthma exacerbation (CAE) risk, and

improved lung function and patient-reported outcomes, in clinical studies

of patients with inadequately controlled eosinophilic asthma. We explored

baseline characteristics and asthma outcomes at 52wks in patients without

EOS response to reslizumab.

METHODS: Study participants with screening blood EOS >_400/mL

received IV reslizumab 3mg/kg (Q4wks) or placebo. EOS response was

defined as meeting >_3 of 4 criteria: EOS <150/mL at 4wks or 52wks, or
>_50% reduction from baseline EOS at 4wks or 52wks. Patients could be

non-responders (NR; EOS >_400/mL), partial responders (PR; >_150–<400/
mL), or late responders (LR; <150/mL subsequent to 4wks).

RESULTS: Of 477 patients receiving reslizumab, 18 (3.8%) without

missed doses did not achieve EOS response. Fourteen (2.9%) were NR

(n55) or PR (n59); four were LR. Baseline characteristics that

numerically differed for NR/PR versus overall population (including

placebo patients, n5476) were: presence of nasal polyps (7% vs 26%),

median baseline EOS (700 vs 500/mL), total IgE (1932 vs 600mg/L), and

time since diagnosis (27.1 vs 15.2yrs). Treatment response to reslizumab

for NR/PR was not statistically significant: CAE risk reduction (37%);

mean FEV1 improvement (40mL); AQLQ improvement (0.255); and

ACQ-6 change (0.027) (all p>0.05 versus placebo) and was diminished

versus overall population (Castro, 2015).

CONCLUSIONS: Few (2.9%) patients had incomplete EOS response to

IV reslizumab. EOS non-responders demonstrated diminished clinical

efficacy. Clinicians should be aware of some patients (<1%) with delayed

EOS suppression, and might consider re-measuring blood EOS levels in

apparent reslizumab non-responders.

293 Dupilumab Improves Lung Function and Reduces
Severe Exacerbation Rate in Patients With
Uncontrolled, Moderate-to-Severe Asthma With
or Without Comorbid Allergic Rhinitis: Results
From the Phase 3 LIBERTY ASTHMA QUEST
Study

WilliamW. Busse1, Jorge F. Maspero2, Nicola A. Hanania3, J. Mark Fitz-

Gerald4, Linda B. Ford5, Megan Rice6, Yufang Lu7, Paul Rowe6, Heribert

Staudinger6, Nikhil Amin7, Marcella Ruddy7, Neil M. H. Graham7, and

Ariel Teper6; 1University of Wisconsin School of Medicine and Public

Health, Madison, WI, 2Allergy and Respiratory Research Unit, Fundaci�on

CIDEA, Buenos Aires, Argentina, 3Baylor College of Medicine, Houston,

TX, 4University of British Columbia, Vancouver, Canada, 5Asthma & Al-

lergy Center, Bellevue, NE, 6Sanofi, Bridgewater, NJ, 7Regeneron Phar-

maceuticals, Inc., Tarrytown, NY.

RATIONALE: Allergic rhinitis (AR), a common type 2 comorbidity in

asthma patients, contributes to increased overall disease burden.

Dupilumab, a fully human VelocImmune�-derived anti-interleukin (IL)-

4RamAb that inhibits IL-4 and IL-13, key drivers of type 2 inflammation,

is approved for treatment of adults with inadequately controlled moderate-

to-severe atopic dermatitis.

METHODS: Post hoc analysis of the phase 3 LIBERTY ASTHMA

QUEST study (NCT02414854) in asthma patients (>_12 years, uncontrolled

with medium-to-high-dose ICS plus <_2 additional controllers) with a self-

reported medical history of comorbid AR (63.5%; n/N51,207/1,902) or

without comorbid AR assessed the effect of add-on dupilumab 200mg or

300mg or matched placebo every 2 weeks (q2w) on the annualized rate of

severe exacerbations and forced expiratory volume in 1 second (FEV1). A

clinical diagnosis of AR was not recorded.

RESULTS: Baseline characteristics of patients with and without AR were

generally similar. The annualized rate of severe exacerbations was reduced

vs placebo with dupilumab 200mg q2w (relative risk with AR:0.606 [95%

CI,0.451–0.814];P50.0009; without AR:0.406 [95%CI,0.273–

0.605];P<0.0001) with similar results for 300mg q2w. FEV1was improved

at Week 12 with dupilumab 200mg q2w (LS mean difference vs placebo

with AR:0.14L [95%CI,0.07–0.21];P<0.0001; without AR:0.13L [95%

CI,0.05–0.22];P50.0023) and sustained to Week 52 (both with/without

AR: P<0.0001), with similar results at Week 52 for 300mg q2w. The

most common adverse event in dupilumab-treated (vs placebo) groups

was injection-site reactions (200mg/300mg vs matched-placebos: 15%/

18%vs5%/10%).

CONCLUSIONS: Dupilumab significantly improved FEV1 and reduced

annual severe exacerbation rates in this difficult-to-control asthma popula-

tion with comorbid AR and also in patients without concomitant AR.

294 Dupilumab Suppresses Inflammatory
Biomarkers in Asthma Patients With or
Without Allergic Rhinitis: Post Hoc Analysis of
the LIBERTY ASTHMA QUEST Study

Jonathan Corren1, Jean Bousquet2, William W. Busse3, Jorge F. Mas-

pero4, Nicola A. Hanania5, Linda B. Ford6, Megan Rice7, Yufang Lu8,

Paul Rowe7, Sivan Harel8, Heribert Staudinger7, Marcella Ruddy8, Neil

M. H. Graham8, Nikhil Amin8, and Ariel Teper7; 1David Geffen School

of Medicine at UCLA, Los Angeles, CA, 2MACVIA-France (contre les

maladies chroniques pour un vieillissement actif en France) and Fondation

FMC VIA-LR, Montpellier, France, 3University of Wisconsin School of

Medicine and Public Health, Madison, WI, 4Allergy and Respiratory

Research Unit, Fundaci�on CIDEA, Buenos Aires, Argentina, 5Baylor Col-

lege of Medicine, Houston, TX, 6Asthma & Allergy Center, Bellevue, NE,
7Sanofi, Bridgewater, NJ, 8Regeneron Pharmaceuticals, Inc., Tarrytown,

NY.

RATIONALE: Allergic rhinitis (AR), a common type 2 comorbidity in

asthma patients, contributes to increased overall disease burden.

Dupilumab, a fully human, VelocImmune�-derived anti-interleukin-(IL)-

4Ra mAb that inhibits signaling of IL-4/IL-13, key drivers of type 2

inflammation, is approved for treatment of adults with inadequately

controlled, moderate-to-severe atopic dermatitis. In the phase 3

LIBERTYASTHMA QUEST study (NCT02414854), dupilumab every 2

weeks versus matched placebo suppressed biomarkers of type 2 inflamma-

tion in patients with uncontrolled, moderate-to-severe asthma and

improved health-related quality of life for those with AR. This posthoc

analysis assessed dupilumab’s effect on biomarkers in asthma patients

with AR.

METHODS: 63.5% of patients (n/N51,204/1,897) self-reported medical

history of AR, a clinical diagnosis was not recorded. Baseline levels/

change from baseline during the 52-week treatment were assessed for

FeNO, total IgE, and Eotaxin-3.

RESULTS: At baseline, AR (vs non-AR) patients had higher IgE levels;

other biomarkers were similar between groups. Biomarker levels were

significantly suppressed in all dupilumab-treated groups vs placebo by

Week 12. At Week 52, dupilumab 200/300mg (vs matched placebo)

significantly suppressed, in AR and non-AR patients, FeNO(median

percentage change –39.0/–38.9 vs –6.3/–16.0 and –30.4/–32.1 vs –5.9/

0.0), IgE(–71.6/–71.3 vs 0.0/–9.2 and –64.3/–67.8 vs –6.6/0.5), and

eotaxin-3(–36.9/–39.9 vs 0.0/–4.6 and –33.6/–37.8 vs 2.6/0.99) (all

P<0.0001). The most common AE, with higher frequency in dupilumab

versus placebo, was injection-site reactions (15%/18% vs 5%/10%).

CONCLUSIONS: Dupilumab demonstrated broad suppression of air-

ways and systemic biomarkers of type 2 inflammation in asthma patients

with and without AR.
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295 A High Proportion Of Exacerbation-Prone
Patients With Uncontrolled Eosinophilic
Asthma Receiving IV Reslizumab Experienced
Zero Asthma Exacerbations Through 52 Weeks
(wks) Of Treatment

Margaret Garin1, Lisa Hickey1, and S. Shahzad Mustafa, MD

FAAAAI2,3; 1Teva Branded Pharmaceutical Products R&D Inc., Malvern,

PA, 2Rochester Regional Health, Rochester, NY, 3University of Rochester

School of Medicine & Dentistry, Rochester, NY.

RATIONALE: Reslizumab, a humanized anti-interleukin-5 monoclonal

antibody, improves exacerbation rates, lung function and patient-reported

outcomes in patients with inadequately controlled eosinophilic asthma and
>_1 exacerbation in the prior year. Rates of complete exacerbation response,

defined as experiencing zero exacerbations through 52wks, are previously

unreported.

METHODS: Data were pooled from two 52-week placebo-controlled

phase 3 trials of IV reslizumab (3mg/kg Q4W) (Castro, 2015). Differences

between reslizumab and placebo in proportions of patients with zero

exacerbations during the treatment period are reported for the overall

population and subgroups of patients with early improvement by 16wks in

ACQ-6 (minimal important difference [MID] -0.5) and/or FEV1 (MID

+100mL).

RESULTS: Of the 953 patients included in the trials (reslizumab n5477;

placebo n5476), 68% of reslizumab patients and 50% of placebo patients

had zero exacerbations through 52wks. The proportions of patients who

had zero exacerbations increased among those with early improvement in

ACQ-6 (73%) or FEV1 (73%) in the reslizumab group, but not in the pla-

cebo group (51%; 46%). Reslizumab-treated patients who showed early

improvement in both ACQ-6 and FEV1 had a complete exacerbation

response rate of 77% versus 45% for placebo. This contrasts with rates

of complete exacerbation response for reslizumab-treated patients not

achieving early improvement in FEV1: 59% or early improvement in

ACQ-6: 53%.

CONCLUSIONS:More patients receiving reslizumab versus placebo had

zero exacerbations through 52wks. Rates of complete exacerbation

response were greatest among patients with early treatment response to

reslizumab, as indicated by clinically significant improvement in ACQ-6

and/or FEV1 at 16wks.

296 Dupilumab Suppresses Type 2 Biomarkers in
Asthma Patients With and Without Comorbid
Chronic Rhinosinusitis With or Without Nasal
Polyposis (CRS/NP): Post Hoc Analysis of
LIBERTY ASTHMA QUEST

Jorge F. Maspero1, Jonathan Corren2, Linda B. Ford3, Lawrence Sher4,

Bradley E. Chipps5, Anju T. Peters, MD FAAAAI6, Megan Rice7, Paul

Rowe7, Yufang Lu8, Sivan Harel8, Heribert Staudinger7, Nikhil Amin8,

Marcella Ruddy8, Neil M. H. Graham8, and Ariel Teper7; 1Allergy and

Respiratory Research Unit, Fundaci�on CIDEA, Buenos Aires, Argentina,
2David Geffen School of Medicine at UCLA, Los Angeles, CA, 3Asthma

& Allergy Center, Bellevue, NE, 4Peninsula Research Associates, Rolling

Hills Estate, CA, 5Capital Allergy & Respiratory Disease Center, Sacra-

mento, CA, 6Allergy-Immunology Division and the Sinus and Allergy

Center, Feinberg School of Medicine, Northwestern University, Chicago,

IL, 7Sanofi, Bridgewater, NJ, 8Regeneron Pharmaceuticals, Inc., Tarry-

town, NY.

RATIONALE: Dupilumab, a fully human VelocImmune�-derived anti-

interleukin-(IL)-4Ra mAb that inhibits signaling of IL-4/IL-13, key

drivers of type 2 inflammation, is approved for treatment of adults with

inadequately controlled, moderate-to-severe atopic dermatitis. In the phase

3 LIBERTY ASTHMA QUEST study (NCT02414854), dupilumab 200/

300mg every 2 weeks versus matched placebo suppressed type 2 bio-

markers in patients with uncontrolled, moderate-to-severe asthma and

improved health-related quality of life, assessed by SNOT-22, in the

difficult-to-treat subgroup with comorbid chronic rhinosinusitis with/

without nasal polyposis (CRS/NP). This post hoc analysis assessed dupilu-

mab’s effect on type 2 biomarkers in this subgroup.

METHODS: Baseline/change from baseline over time were assessed for

fractional exhaled nitric oxide (FeNO), total IgE, and eotaxin-3. CRS/NP

was self-reported by 20.1% (n/N5382/1,897) patients.

RESULTS: Baseline FeNO and eotaxin-3 values were numerically higher

in patients with CRS/NP than in thosewithout. Biomarker suppression was

evident in all dupilumab-treated groups by Week 12. At Week 52,

significant biomarker suppression was observed in patients with and

without CRS/NP, as shown by median percentage changes from baseline

(dupilumab 200/300mg vsmatched placebo), with CRS/NP: FeNO–46.2/–

37.7 vs –5.5/–6.4, IgE –74.8/–76.8 vs 0.0/–2.0, eotaxin-3 –47.7/–50.9 vs

1.5/–5.4 (all P<_0.0001); without CRS/NP: FeNO –31.0/–35.9 vs –5.9/–

10.1, IgE –67.3/–67.7 vs –3.3/–6.6, eotaxin-3 –31.8/–37.2 vs 0.0/–0.8

(all P<0.0001). The most common adverse event, with higher frequency

in dupilumab vs placebo, was injection-site reactions (15%/18% vs 5%/

10%).

CONCLUSIONS: Dupilumab suppressed local and systemic type 2

biomarkers in patients with and without CRS/NP.

297 Variability In Absolute Blood Eosinophil (EOS)
Counts Over 52 Weeks In Patients With
Inadequately Controlled Eosinophilic Asthma
Receiving Placebo In Two Duplicate Clinical
Trials

Rebecca G. Vanlandingham, MD FAAAAI1, Ananda Gubbi1, and Jona-

than Corren2; 1Teva Branded Pharmaceutical Products R&D Inc., Mal-

vern, PA, 2David Geffen School of Medicine at UCLA, Los Angeles, CA.

RATIONALE: Long-term data on intra-individual variability in EOS in

large cohorts of eosinophilic asthma patients are limited. Reslizumab, an

anti-IL5 monoclonal antibody, reduces asthma exacerbation risk and

improves lung function and patient-reported outcomes in patients with

uncontrolled eosinophilic asthma. This post-hoc analysis assessed the vari-

ability in EOS levels among participants in multicenter Phase 3 studies of

IV reslizumab who received placebo for up to 52 weeks (wks).

METHODS: Pooled data from study participants with inadequately

controlled asthma and screening blood EOS count >_400/mLwere analyzed.

Shifts between absolute EOS count categories and magnitudes of changes

in EOS levels are described in patients who received placebo.

RESULTS: Among patients receiving placebo (N5476; categories of

baseline [day of randomization] EOS <400/mL n5124, >_400–<800/mL
n5218, >_800–<1200/mL n592, >_1200/mL n542), overall baseline

[mean6SE] EOS were 655629/mL, decreased by -119626/mL from

baseline at 16wks, and then stabilized (change from baseline at 52wks

-117631/mL). Proportions of patients with shifts to a new EOS category

after 4wks increased with increasing baseline EOS levels (<400/mL 47%,
>_400–<800/mL 47%, >_800–<1200/mL 67%, >_1200/mL 67%) with similar

proportions at 16wks and 52wks. The proportionwith blood EOS<400/mL

at any post-baseline time point was greater with baseline EOS <800 vs
>_800.

CONCLUSIONS: Mean EOS counts decreased slightly by 16wks then

stabilized over 52wks in placebo-treated patients. High intra-individual

variability in EOS counts in this population of eosinophilic asthma patients

was observed.
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298 Real-world safety of treatment with
mepolizumab and reslizumab in patients with
severe eosinophilic asthma

Karen A. Ord�o~nez Pinilla, MD, Beatriz Moya Camacho, MD, Consuelo

Fernandez Rodr�ıguez, MD, Jesus F. Fernandez Crespo, P.h.D, and Ismael

Garc�ıa Moguel, MD; Hospital Universitario 12 de Octubre, Madrid,

Spain.

RATIONALE: Mepolizumab and reslizumab are humanized monoclonal

antibodies against IL-5. Therefore, these are indicated in patients with

uncontrolled severe eosinophilic asthma. It is important to evaluate the

adverse effects (AE) of these drugs in clinical practice.

METHODS: Retrospective observational case study based on 24 patients

diagnosed with uncontrolled severe asthma (ATS/ERS criteria of uncon-

trolled severe asthma) treated with mepolizumab (24) and reslizumab (5).

The mean age was 51 years (24-75years), 72.4% were female.

RESULTS: Eight out of 24 asthmatic patients treated with mepolizumab

presented adverse effects, including, arthromyalgia (4 patients), nasophar-

yngitis (3), asthenia (3), headache (2), injection site reaction (2), rhinitis (1)

and urticaria (1). Treatment was suspended in 5 out of the 8 patients the

severity of the symptoms. Four patients with adverse effects to and 1

patient non-responder to mepolizumab were further under treatment with

reslizumab. Two of this patients presented similar adverse effects to those

induced previously by mepolizumab.

CONCLUSIONS: A third of the patients treated with mepolizumab

developed adverse effects, while some of them could tolerate reslizumab.

Arthromyalgia was the most common adverse effect.

299 Development of antirhinoviral DNAzymes for
effective prevention of asthma exacerbations

Daniel P. Potaczek1, Sebastian D. Unger1, Nan Zhang2, Styliani Taka3,

Sven Michel4, Nesibe Akdag1, Feng Lan, MD5, Markus Helfer4, Chris-

toph Hudemann1, Markus Eickmann1, Chrysanthi Skevaki, MD PhD1,

Spyridon Megremis, PhD6, Anne Sadewasser4, Bilal Alashkar Alhamwe1,

Fahd Alhamdan1, Mubeccel Akdis, MD PhD7, Michael Edwards, MD8,

Sebastian L. Johnston, MD PhD8, Cezmi A. Akdis, MD FAAAAI9, Ste-

phan Becker1, Claus Bachert10, Nikolaos G. Papadopoulos, MD

FAAAAI11, Holger Garn1, and Harald E. Renz, MD FAAAAI12; 1Philipps

University Marburg, Marburg, Germany, 2Ghent University Hospital,

Ghent, Belgium, 3National and Kapodistrian University, Athens, Greece,
4SECARNA Pharmaceuticals, Planegg, Germany, 5Ghent University,

Ghent, Belgium, 6University of Manchester, Manchester, United

Kingdom, 7Swiss Inst. Allergy and Asthma Research, Davos, Switzerland,
8Imperial College London, London, United Kingdom, 9Swiss Institute of

Allergy and Asthma Research (SIAF), University of Z€urich, Davos,

Switzerland, 10Faculty of Medicine, Upper Airways Research Laboratory,

Ghent, Belgium, 11Allergy Research Center, Athens, Greece, 12Philipps

University of Marburg, Marburg, Germany.

RATIONALE: The majority of asthma exacerbations, especially in

childhood, as well as more than 50% of common cold cases are caused

by infections with human rhinoviruses (RVs). So far, there are no FDA-

approved therapeutics directed specifically against HRVs. Using

DNAzyme technology, our aim was to develop a specific antirhinoviral

candidate drug.

METHODS: By use of three representative strains (RVA1, RVA16, and

RVA29) candidate DNAzymes were designed against 5’-untranslated (5’-

UTR) as well as cis-acting replication element (CRE), two highly

conserved regions of genomic RV RNA. In total, 226 DNAzyme

candidates were screened for their cleavage efficacy against viral RNA

in a cell-free in vitro assay. Then, 322 published rhinoviral genomic se-

quences were analyzed for complementarity with most active

DNAzymes. Most promising candidates with broad strain coverage were

further molecularly optimized. Next, potential cytotoxic as well as unspe-

cific immune stimulatory activities were examined in HEK293 cells.

Antiviral efficacy of non-toxic DNAzyme candidate was analyzed in

infected human bronchial BEAS-2B cells and ex vivo-cultured human sino-

nasal tissue.

RESULTS: Screened candidate DNAzymes were characterized by either

good catalytic activity or by highHRV strain coverage. Binding domains of

two lead candidates were modified in length which resulted in significantly

improved cleavage efficiency and highly favorable cytotoxic/immune

stimulatory profile combined with superior strain coverage (about 98%).

Treatment of BEAS-2B cells and sinonasal tissue with the candidate

DNAzyme Dua-01-L12R9 led to significantly decreased HRV

propagation.

CONCLUSIONS: In future, asthma exacerbations might be prevented by

use of the specific and efficient antirhinoviral DNAzyme Dua-01-L12R9.

300 Reduced Asthma Exacerbations and Asthma-
Related Healthcare Resource Use with
Omalizumab from the Real-World PROSPERO
Study

Thomas B. Casale, MD FAAAAI1, Ahmar Iqbal, MD2, Joseph Dang3,

Ming Yang, PhD3, and Yamina Rajput3; 1University of South Florida Mor-

sani College of Medicine, Tampa, FL, 2Genentech, South San Francisco,

CA, 3Genentech, Inc., South San Francisco, CA.

RATIONALE: Uncontrolled allergic asthma is responsible for increased

asthma-related health care resource utilization (HCRU). The effect of

omalizumab treatment on asthma exacerbations and asthma-related HCRU

was examined using data from the real-world Prospective Observational

Study to Evaluate Predictors of Clinical Effectiveness in Response to

Omalizumab (PROSPERO) study.

METHODS: PROSPERO was a US-based, 48-week, multicenter, pro-

spective, observational study. Patients aged >_12 years with allergic asthma

initiated omalizumab based on physician-assessed need. Asthma exacer-

bations (worsening of asthma symptoms requiring oral corticosteroids,

emergency department [ED] visit or hospitalization), asthma-related

hospital admissions, ED visits, and unscheduled physician’s office visits

at baseline and study end were compared.

RESULTS: Of 806 enrolled patients, 801 were treated with omalizumab

for a mean [SD] of 9.7 [3.4] months (median: 11.2 months). Patients were

primarily female (63.5%), and white (70.3%). Asthma exacerbation data

for 796 patients were available at baseline and end of study. After initiation

of omalizumab, patients experienced a 74% reduction in asthma exacer-

bations during the study compared to the 12 months prior to study entry.

The mean (SD) number of asthma-related hospital admissions, ED visits,

and unscheduled physician’s office visits decreased from 0.1 (0.45), 0.3

(0.77), and 0.6 (1.13) within 90 days prior to baseline to 0.06 (0.35), 0.14

(0.56) and 0.39 (0.86) after 12 months of omalizumab treatment,

respectively. No new safety issues were identified.

CONCLUSIONS: Patients in the real-world treated with omalizumab

experienced meaningful improvements in asthma control (measured by

mean number of asthma exacerbations) and reductions in asthma-related

HCRU providing important data supporting omalizumab use.
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301 Pooled Baseline Characteristics of Women in
Phase III Benralizumab Asthma Exacerbation
Studies (SIROCCO and CALIMA)

Olga Ryan1, Drew Bernstein1, Ian Hirsch2, and Jim Kreindler3; 1USMed-

ical Affairs, AstraZeneca, Wilmington, DE, 2Global Medicines Develop-

ment, AstraZeneca, Gaithersburg, MD, 3AstraZeneca, Wilmington, DE.

RATIONALE: Scientific and regulatory organizations now emphasize a

sex-specific approach to disease research and treatment. Benralizumab

Phase III trials provide an opportunity to examine sex-specific disease

attributes in a well-defined population with severe asthma.

METHODS: This was a post-hoc analysis of pooled data from SIROCCO

(48 weeks; NCT01928771) and CALIMA (56 weeks; NCT01914757) (pa-

tients: 12–75 years old; >_2 historical exacerbations; high-dosage ICS/

LABA use). Patients received benralizumab 30 mg subcutaneously Q4W

or Q8W (first 3 doses Q4W) or placebo. We compared baseline character-

istics of female and male patients with baseline blood eosinophil counts
>_300 cells/mL. No a priori formal statistical analyses were tested.

Unless otherwise stated, continuous data are mean (SD); dichotomous

data are percentages.

RESULTS: Of 1,537 patients, 969 (63%) were women. Mean ages (years)

were: women, 49.4 (13.1); men, 48.1 (14.9). BMIs (kg/m2) were: women,

29.2 (7.4); men, 27.7 (5.0). Median IgE concentrations (kU/L) (25th, 75th

percentile) were: women, 186.5 (66.5, 475.4); men, 262.2 (106.7, 635.8).

Percentages of patients with 2 and >_3 exacerbations in the year prior to

study entry were: women, 58.5% and 41.5%; men, 63.9% and 36.1%

respectively. Percentages who were atopic by Phadiatop screen, had co-

morbid nasal polyps, and had gastroesophageal reflux, respectively,

were: women, 57.9%, 19.8%, and 27.9%; men, 66.9%, 25.7%, and

19.4%. Prebronchodilator FEV1 (% predicted normal) was 57.4 (14.0)

for women and 56.5 (14.7) for men.

CONCLUSIONS: Baseline characteristics of women and men with

baseline blood eosinophil counts >_300 cells/mL were similar. Numerical

differences in IgE, atopy, and number of historical exacerbations were

observed.

302 AERD: PERSPECTIVE OF THE USE OF LICENSED
MONOCLONALS FOR TREATMENT BASED ON
THEIR PHENOTYPES

Gabriella M. F. S. Dias, MD1, Joao Paulo de Assis2, Raisa Borges

Castro, MD3, Jorge Kalil, MD, PhD4, Pedro Giavina-Bianchi, MD PhD

FAAAAI1,5, and Rosana C. Agondi, MD, PhD5; 1University of Sao Paulo,

Sao Paulo, Brazil, 2Sao Paulo University, Sao Paulo, Brazil, 3University of

S~ao Paulo, S~ao Paulo, Brazil, 4Faculty of Medicine FMUSP, University of

S~ao Paulo, S~ao Paulo, Brazil, 5Clinical Immunology and Allergy Division,

University of S~ao Paulo School of Medicine, S~ao Paulo, Brazil.

RATIONALE: Currently, the gold standard for treatment of Aspirin-

Exacerbated Respiratory Disease (AERD) is desensitization with ASA.

Monoclonal therapy would be a promising option for these patients. The

objective of the study was to evaluate the possible indications of these

licensed biologicals for patients with AERD.

METHODS: Retrospective study of adult patients being followed up at an

asthma outpatient clinic with a history of AERD. All patients had nasal

polyposis, rhinosinusitis, asthma, NSAID hypersensitivity, and sporadic

exacerbation of the clinical condition. The clinical characteristics, asthma

severity, peripheral eosinophilia, total and specific IgE for aeroallergens

were analyzed, classifying them according to the current criteria in the

label for monoclonal therapies.

RESULTS: A total of 61 patients were included, 75% female, with age of

55.7 years. Twenty-eight patients (45.9%) were atopic. The IgE was 538.9

IU/mL and eosinophils was 649.8 cells/mm3. According to the on-label use

of anti-IgE for asthma, only 20 patients would meet the criteria, 9 patients

would be excluded due to IgE values, 16 due to non-severe asthma and 16

non-atopic patients. In relation to Anti-IL5, 35 patients would meet the

criteria, and 17 patients were excluded because they presented non-severe

asthma and 9 had eosinophils <300 cells/mm3.

CONCLUSIONS: AERD is characterized by an eosinophilic inflamma-

tory profile. This study showed that, according to the current criteria for

monoclonal therapies, more patients would meet the criteria for anti-IL-5

due to the high frequency of peripheral eosinophilia and, on the other hand,

the large number of non-atopic patients could restrict the use of anti-IgE.

303 Lengthening omalizumab dosing interval in
treatment of moderate to severe persistent
asthma

Varaz Bozoghlanian, MD, Saraleen Benouni, MD, Lee E.

Sheinkopf, MD FAAAAI, Lananh T. Do, MD FAAAAI, and Roger M.

Katz, MD FAAAAI; Allergy Asthma Care Center, Los Angeles, CA.

RATIONALE: When chronic asthmatics are well controlled on omalizu-

mab, can the dosing interval be lengthened?

METHODS: A retrospective chart review was performed on 167 patients

enrolled in studies utilizing omalizumab for treatment of moderate to

severe persistent allergic asthma. Patients were included in our review if

they continued omalizumab treatment for up to 48 months after initial

omalizumab dosing of 300mg every 2-4 weeks for up to 6 months.

RESULTS: At 12 months, 13 patients were able to lengthen their

omalizumab interval by 2 weeks without exacerbation. At 18 months, 8

additional patients were able to lengthen their dosing, up to 10-12 week

intervals. At 24 months, 65 patients remained in our cohort, and 8 had

omalizumab dosing every 8-12 weeks. By 36months, 46 patients remained

in our cohort, and 10 had dosing every 8-12 weeks. By 48 months, 34

patients remained in our cohort (22 females and 12 males), and 31 were

able to extend out to at least every 6 weeks or longer. Omalizumab dosing

interval was not extended if patients were symptomatic, had exacerbations

despite omalizumab, or due to patient preference. Reasons for dropout

from our cohort included discontinuation of Xolair after asthma was

controlled, changing to other treatments (including other biologics), and

loss to follow-up.

CONCLUSIONS: Our results suggest that a portion of asthma patients

may eventually lengthen out their omalizumab dosing schedule without

exacerbation. Larger studies are needed to ascertain which particular

phenotypes may be more successful at lengthening the interval.
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304 Dupilumab Consistently Improves
Rhinoconjunctivitis-Specific Health-Related
Quality of Life in Patients With Uncontrolled,
Moderate-to-Severe Asthma and Comorbid
Allergic Rhinitis: Results from the Phase 3
LIBERTY ASTHMA QUEST Study

Jean Bousquet1, Jorge F. Maspero2, Bradley E. Chipps, MD3, Jonathan

Corren4, J. Mark FitzGerald5, Zhen Chen6, Yufang Lu6, Paul Rowe7, Her-

ibert Staudinger7, Marcella Ruddy6, Neil M. H. Graham6, Siddhesh Ka-

mat6, Nikhil Amin6, Ariel Teper7, and Asif Khan8; 1MACVIA-France

(contre les maladies chroniques pour un vieillissement actif en France)

and Fondation FMC VIA-LR, Montpellier, France, 2Allergy and Respira-

tory Research Unit, Fundaci�on CIDEA, Buenos Aires, Argentina, 3Capital
Allergy and Respiratory Disease Center, Sacramento, CA, 4David Geffen

School of Medicine at UCLA, Los Angeles, CA, 5University of British

Columbia, Vancouver, Canada, 6Regeneron Pharmaceuticals, Inc., Tarry-

town, NY, 7Sanofi, Bridgewater, NJ, 8Sanofi, Chilly-Mazarin, France.

RATIONALE: Allergic rhinitis (AR), a common type 2 comorbidity in

asthma patients, contributes to increased overall disease burden.

Dupilumab, a fully human, VelocImmune�-derived anti-interleukin (IL)-

4Ra mAb that inhibits signaling of IL-4/IL-13, key drivers of type 2

inflammation, is approved for treatment of adults with inadequately

controlled moderate-to-severe atopic dermatitis. This analysis of the phase

3 LIBERTY ASTHMA QUEST study (NCT02414854) in uncontrolled,

moderate-to-severe asthma patients assessed dupilumab’s effect on the

Standardized Rhinoconjunctivitis Quality of Life Questionnaire

[RQLQ(S)+12] in patients with self-reported comorbid AR.

METHODS: Asthma patients, >_12 years, uncontrolled with medium-to-

high-dose ICS plus <_2 additional controllers received add-on dupilumab

200/300mg ormatched placebo every 2weeks (q2w) for 52weeks. Patients

with self-reported medical history of AR (63.5%; n/N51,207/1,902)

completed the validated RQLQ(S)+12 at Weeks 12 and 52. A clinical AR

diagnosis was not recorded.

RESULTS: Overall RQLQ(S)+12 score (baseline mean [SD] 1.90[1.12]–

2.01[1.16]) was significantly improved with dupilumab 200/300mg q2w vs

placebo at Week 52 (least squares mean difference [95%CI] 20.42

[20.61,20.24]/20.39[20.56,20.21];P<0.0001). Dupilumab 200/300mg

significantly (P<0.001) improved activities (20.44[20.68,20.21]/20.39

[20.61,20.16]), sleep (20.47[20.69,20.25]/20.38[20.59,20.17]), and

eye symptoms (20.37[20.58,20.16]/20.39[20.59,20.19]) domain

scores from baseline toWeek 52 vs placebo; and byWeek 12 for dupilumab

300mg (20.23[20.42,20.04], 20.26[20.45,20.07], 20.26[20.45,

20.08] respectively;P<0.05). Nasal symptoms domain scores significantly

improved with dupilumab 200/300mg vs placebo by Week 12 (20.36

[20.56,20.16]/20.32[20.51,20.13];P<0.001) and Week 52 (20.61

[20.84,20.39]/20.55[20.76,20.33];P<0.0001). The most common

adverse event, with higher frequency in dupilumab vs placebo, was injec-

tion-site reactions (15%/18%vs5%/10%).

CONCLUSIONS: Dupilumab significantly improved rhinoconjunctivi-

tis-specific health-related quality of life in patients with uncontrolled,

moderate-to-severe asthma and comorbid AR, and was generally well

tolerated.

305 Efficacy Of 100 Mg SC Mepolizumab For Severe
Eosinophilic Asthma (SEA) Across Blood
Eosinophil Counts: Meta-Analysis

Steven W. Yancey, MSc1, Frank Albers, MD, PhD2, Daniel J.

Bratton, PhD3, Eric S. Bradford, MD1, Namhee Kwon, MD, PhD4, Pascal

Chanez, MD, PhD5, Christopher Licskai, MD, FRCPC6, and Santiago

Quirce, MD, PhD7; 1Respiratory Therapeutic Area, GSK, Research Trian-

gle Park, NC, 2Respiratory Medical Franchise, GSK, Research Triangle

Park, Durham, NC, 3Clinical Statistics, GSK, Stockley Park, United

Kingdom, 4Respiratory Medical Franchise, GSK, London, United

Kingdom, 5Department of Respiratory Medicine and CIC Nord, Aix-Mar-

seille University, Marseille, France, 6Schulich School of Medicine &

Dentistry, Western University, London, ON, Canada, 7Dept. of Allergy,

Hospital La Paz Institute for Health Research (IdiPAZ), Madrid, Spain.

RATIONALE: Blood eosinophil counts have been shown to predict

mepolizumab efficacy in SEA patients. This analysis assessed the efficacy

of the licensed, 100mg SC dose of mepolizumab in SEA patients by

baseline blood eosinophil count.

METHODS: Post hoc meta-analysis of the Phase 3 MENSA & MUSCA

trials. Patients with SEA (blood eosinophil count: >_150 cells/mL [baseline]

or >_300 cells/mL [historical: previous 12 months]) received mepolizumab

100mg SC or placebo for 24 (MUSCA)& 32 (MENSA) weeks. Endpoints:

annualised rate of clinically significant exacerbations & exacerbations

requiring hospitalization/ED visit, and patients with no clinically signif-

icant exacerbations; these were assessed by baseline blood eosinophil

count category (<150 [historical], 150–<300, 300–<500, >_500 cells/mL)

& threshold (>_150, >_300, >_400 cells/mL) using negative binomial or

logistic regression.

RESULTS: 936 patients were included (468 mepolizumab; 468 placebo).

Across blood eosinophil count categories & thresholds there was an

increasing treatment response with increasing baseline blood eosinophil

count. Compared with placebo, mepolizumab reduced clinically signifi-

cant exacerbations by 30–71% (rate ratio [95% CI]: categories (cells/mL):

<150: 0.55[0.34,0.89]; 150–<300: 0.70[0.45,1.08]; 300–<500: 0.46

[0.29,0.72]; >_500: 0.29[0.20,0.41]; thresholds (cells/mL): >_150: 0.43

[0.34,0.54]; >_300: 0.36[0.28,0.48]; >_400: 0.30[0.22,0.41]) and exacerba-

tions requiring hospitalization/ED visit by 60–70% (categories:<150: 0.40

[0.09,1.88]; 150–<300: not estimable; 300–<500: 0.38[0.11,1.36]; >_500:

0.30[0.10,0.84]; thresholds: >_150: 0.31[0.15,0.64]; >_300: 0.33[0.15,0.72];
>_400: 0.30[0.12,0.77]). Patients with blood eosinophil count <150 cells/

mL also showed improvement.

CONCLUSIONS: This analysis of the licensed dose of mepolizumab

showed reductions in exacerbations vs placebo across a range of blood

eosinophil counts.

Funding: GSK (meta-analysis: 208115[studies: 115588/NCT01691521;

200862/NCT02281318]).
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306 Efficacy Of 100 Mg SC Mepolizumab For Severe
Eosinophilic Asthma (SEA) Across Body Weight:
Meta-Analysis

Eric S. Bradford, MD1, Camille Taill�e, MD, PhD2, Daniel J.

Bratton, PhD3, Steven W. Yancey, MSc1, Namhee Kwon, MD, PhD4,

Frank Albers, MD, PhD5, and Alberto Papi, MD6; 1Respiratory Therapeu-

tic Area, GSK, Research Triangle Park, NC, 2Assistance Publique-

Hôpitaux de Paris, Hôpital Bichat, Service de Pneumologie et Centre de

R�ef�erence des Maladies Pulmonaires Rares, UMR1152, Paris, France,
3Clinical Statistics, GSK, Uxbridge, United Kingdom, 4Respiratory Med-

ical Franchise, GSK, London, United Kingdom, 5Respiratory Medical

Franchise, GSK, Research Triangle Park, NC, 6Research Center on

Asthma and COPD, University of Ferrara, Ferrara, Italy.

RATIONALE: Body weight can potentially influence the efficacy of

severe asthma biologics treatment, requiring dose-weight adjustments.

This analysis assessed the efficacy of the licensed, 100 mg subcutaneous

(SC) dose ofmepolizumab in patients with SEA in different bodyweight &

body mass index (BMI) categories.

METHODS: Post hoc meta-analysis of the Phase 3 MENSA & MUSCA

trials. Patients with SEA received mepolizumab 100 mg SC or placebo for

24 (MUSCA) & 32 (MENSA) weeks. Endpoint: annual rate of clinically

significant exacerbations. Analyses were performed by baseline body

weight categories (<_60, >60–75, >75–90, >90 kg; <100 & >_100 kg), &

baseline BMI categories (<_20, >20–25, >25–30, >30 kg/m2; <36 & >_36

kg/m2).

RESULTS: 936 patients were included (468 mepolizumab; 468 placebo;

227 [24%] on maintenance OCS). Across all weight categories, mepoli-

zumab significantly reduced clinically significant exacerbations vs placebo

by 50–70% (rate ratio [95% confidence interval (CI)]: <_60 kg: 0.30

[0.15,0.59];>60–75 kg: 0.39[0.28, 0.56];>75–90 kg: 0.50[0.34,0.72];>90

kg: 0.47[0.30,0.73]; <100 kg: 0.44[0.35,0.56]; >_100 kg: 0.39[0.22, 0.66]).

Consistent reductions of 49–63%were also seen across the BMI categories

(>20–25 kg/m2: 0.37[0.25, 0.57];>25–30 kg/m2: 0.45[0.32, 0.63];>30 kg/

m2: 0.51[0.35, 0.73]; <36 kg/m2: 0.43[0.34, 0.55]; >_36 kg/m2: 0.48[0.30,

0.79]).

CONCLUSIONS: This analysis of the licensed dose of mepolizumab

shows consistent exacerbation reductions vs placebo, independent of body

weight or BMI. These data suggest that dose-weight adjustments of

mepolizumab are not required, reinforcing the use of simple, fixed dose

regimens.

Funding: GSK (meta-analysis: 208115[studies: 115588/NCT01691521;

200862/NCT02281318]).

307 Therapeutic switch from omalizumab to
mepolizumab in patients with uncontrolled
severe eosinophilic asthma: treatment effect
by prior omalizumab treatment duration

Frank Albers, MD, PhD1, Mark C. Liu, MD2, Bradley E. Chipps, MD3,

Kenneth R. Chapman, MD4, Xavier Mu~noz, MD5, Miguel Bergna, MD6,

Gilles Devouassoux, MD, PhD7, Jay Azmi, PhD8, Robert Price, MSc9, and

Dmitry Galkin, MD, PhD10; 1Respiratory Medical Franchise, GSK,

Research Triangle Park, Durham, NC, 2Divisions of Allergy and Clinical

Immunology, Pulmonary and Critical Care Medicine, Johns Hopkins

Asthma and Allergy Center, Baltimore, MD, 3Capital Allergy and Respi-

ratory Disease Center, Sacramento, CA, 4Asthma & Airway Centre, UHN

and University of Toronto, Toronto, ON, Canada, 5Pneumology Depart-

ment, Hospital Universitari Vall d’Hebron, Barcelona, Spain, 6Respiratory

Research, CEMER, Vicente Lopez, Buenos Aires, Argentina, 7Service de

Pneumologie, Hôpital de la Croix Rousse, Hospices Civils de Lyon, Lyon,

France, 8Respiratory TAU, GSK, Uxbridge, United Kingdom, 9Clinical

Statistics, GSK, Stevenage, United Kingdom, 10RespiratoryMedical Fran-

chise, GSK, Durham, NC.

RATIONALE: The OSMO study assessed whether patients with severe

eosinophilic asthma (SEA) uncontrolled by omalizumab experienced

improved asthma control when switched to mepolizumab. We investigated

whether clinical outcomes after switching were associated with prior

omalizumab treatment duration.

METHODS: This was a post hoc analysis of the multicenter, open-label,

single-arm, 32-week OSMO study (204471/NCT02654145). Patients with

SEA uncontrolled by high-dose inhaled corticosteroids plus other con-

troller(s) and omalizumab subcutaneously (SC) (>_4months) were switched

to mepolizumab 100 mg SC monthly. Patients had >_2 exacerbations in the

year before screening and Asthma Control Questionnaire (ACQ)-5 score
>_1.5 at screening and baseline visits. Study endpoints included LS mean

change from baseline in ACQ-5 and St George’s Respiratory

Questionnaire (SGRQ) scores, pre-bronchodilator forced expiratory

volume in 1 second (FEV1), all at Week 32, and exacerbations comparing

the year before screening to the study period.

RESULTS: Of the 144 patients included, 50 (35%) received omalizumab

for<1.5 years, 51 (35%) for 1.5–<4 years, and 43 (30%) for >_4 years. After

switching to mepolizumab, clinically meaningful improvements in ACQ-5

score were observed in all three subgroups (LS mean change [standard

error]: 21.40 [0.180], 21.65 [0.181], and 21.31 [0.200], respectively);

similar improvements were seen for SGRQ, FEV1, and exacerbation rate

ratio.

CONCLUSIONS: Patients with SEA uncontrolled by omalizumab had

improved asthma control, health status, lung function, and exacerbation

rates after switching to mepolizumab, independent of prior omalizumab

treatment duration.

Funding: GSK[204471/NCT02654145].
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308 Nasal polypectomy is associated with
decreased aspirin sensitivity and related
eicosanoid changes in AERD patients

Elina Jerschow, MD, FAAAAI1, Matthew Edin2, Yuling Chi3, Beth

Hurst4, Waleed Abuzeid5, Nadeem Akbar5, Marc Gibber5, Weiguo

Han3, Marvin Fried6, Teresa Pelletier7, Zhen Ren, MD8, Taha

Keskin, MD3, Gigia Roizen3, Fred B. Lih2, Artiom Gruzdev9, J Alyce

Bradbury9, Victor Schuster3, Simon Spivack3, David L.

Rosenstreich, MD FAAAAI10, and Darryl C. Zeldin, MD11; 1Albert Ein-

stein College of Medicine/Montefiore Medical Center, Bronx, NY, 2Na-

tional Institute of Environmental Health Sciences, National Institutes of

Health, Research Triangle, NC, 3Albert Einstein College of Medicine,

Bronx, NY, 4Cayman Chemical Inc, Ann Arbor, MI, 5Montefiore Medical

Center, Bronx, NY, 6montefiore Medical Center, bronx, NY, 7Weill Cor-

nell Medicine, New York, NY, 8Washington University School of Medi-

cine, Saint Louis, MO, 9National Institute of Environmental Health

Sciences, National Institutes of Health, Research Triangle, NY, 10Atrium

Building 2nd Floor, Albert Einstein College of Medicine, Bronx, NY,
11Division of Intramural Research, National Institute of Environmental

Health Sciences, NIH, Research Triangle Park, NC.

RATIONALE: Nasal polyp tissue contributes to the burden of aspirin

exacerbated respiratory disease (AERD) by altering eicosanoid

patterns.AERDis diagnosed through graded aspirin challenges. It is not

well understood whether polypectomy/sinus surgery affects aspirin

challenge outcomes. We investigated the effect of endoscopic sinus

surgery (ESS) on aspirin-induced reactions and on the levels of eicosa-

noids, which are associated with aspirin-induced reactions in AERD.

METHODS: Twenty-eight AERD patients were challenged with aspirin

before and 3-4 weeks after ESS. Respiratory parameters and plasma and

urine levels of eicosanoids were compared before and after each challenge.

RESULTS: Before ESS, AERD diagnosis was confirmed in all study

patients by aspirin challenges that resulted in clinically apparent hyper-

sensitivity reactions. After ESS, reactions to aspirin were less severe in all

patients and twelve out of twenty-eight patients (43%, p<0.001)had no

clinically obvious reaction. Lack of clinical reaction to aspirin was associ-

ated with lower peripheral blood eosinophilia [0.1 cells/mL (IQR 0.1-0.3)

vs. 0.4 cells/mL (IQR 0.2-0.8) in those who reacted, p50.006], lower uri-

nary leukotriene E4(LTE4) levels after aspirin challenge [98 pg/mg creati-

nine (IQR 61-239) vs. 459 pg/mg creatinine (IQR 141-1344) in those who

reacted to aspirin, p50.02], and lower plasma prostaglandin D2 to prosta-

glandin E2(PGD2/PGE2) ratio [0 (60) vs. 0.43 (60.2) in thosewho reacted,

p50.03].

CONCLUSIONS: Nasal polyp removal results in decreased aspirin

sensitivity and a decrease in the production of eicosanoids related to

aspirin-induced reactions in AERD. Aspirin challenges should be offered

to appropriate patients prior to ESS to increase diagnostic accuracy.

309 The Xolair Pregnancy Registry (EXPECT):
Perinatal outcomes among pregnant women
with asthma treated with omalizumab (Xolair)
compared against those of a cohort of
pregnant women with moderate-to-severe
asthma

Jennifer A. Namazy, MD FAAAAI1, Lucie Blais, PhD2, Elizabeth B.

Andrews, PhD, MPH, FISPE3, Angela E. Scheuerle, MD4, Michael D.

Cabana, MD MPH5, John M. Thorp, MD6, Joachim H. Veith, MD, MS7,

Dale T. Umetsu, MD PhD FAAAAI7, Diana Sun, PhD7, Derrick G.

Kaufman, PhD, MS7, Deborah L. Covington, DrPH, FISPE8, Santanu

Mukhopadhyay, MD9, Robert B. Fogel, MD9, Sandra Lopez-Leon, MD,

PhD9, and Vic Spain, DVM, PhD7; 1Scripps Clinic, San Diego, CA, 2Uni-

versit�e de Montr�eal, Montr�eal, QC, Canada, 3RTI Health Solutions,

Research Triangle Park, NC, 4University of Texas Southwestern Medical

Center, Dallas, TX, 5University of California, San Francisco, San

Francisco, CA, 6University of North Carolina School of Medicine, Chapel

Hill, NC, 7Genentech, Inc., South San Francisco, CA, 8Evidera, Morris-

ville, NC, 9Novartis, Inc., East Hanover, NJ.

RATIONALE: The EXPECT pregnancy registry was a prospective

observational study established in 2006 to evaluate perinatal outcomes in

women exposed to omalizumab during pregnancy. Because asthma in

pregnant women itself is associated with adverse perinatal outcomes, the

final EXPECT results were compared against a cohort of pregnant women

with moderate-to-severe asthma unexposed to omalizumab.

METHODS: 250 women exposed to omalizumab during their pregnancy

were enrolled in EXPECT, and perinatal outcomes were collected up to 18

months after delivery. The disease-matched external comparator cohort of

pregnant women not exposed to omalizumab (n51,153), the Quebec

External Comparator Cohort (QECC), was created using data from

healthcare databases, and outcome estimates were age-adjusted to the

age distribution of the EXPECT cohort.

RESULTS: Among singleton infants in EXPECT, the prevalence of major

congenital anomalies was 8.1% (18/223), similar to that in QECC (8.9%).

In EXPECT, 99.1% of pregnancies led to a live birth and 0.9% ended in at

least one fetal death/stillbirth, similar to the 99.3% and 0.9%, respectively,

found in QECC. Premature birth and small for gestational age (SGA) were

identified in 15.0% and 9.7% of EXPECT infants, respectively, and 11.3%

and 15.8%, respectively, in QECC.

CONCLUSIONS: Although this study cannot definitively establish the

absence of any increased risk with omalizumab, there was no evidence of

an increased risk of major congenital anomalies following exposure to

omalizumab among pregnant women compared to a disease-matched

cohort of pregnant women with moderate-to-severe asthma.

310 Prospective Open-Label Study of 48-Week
Subcutaneous Administration of Mepolizumab
in Japanese Patients with Severe Eosinophilic
Asthma

Motohiro Kurosawa, MD FAAAAI; 3532-5 Annaka, Dep of Allergy &

Respir Med, Sutoh Hospital, Annaka, Japan and Eijin Sutoh, MD, Sutoh

Hospital, Annaka, Japan.

RATIONALE: Long-term efficacy and safety of mepolizumab in patients

with severe eosinophilic asthma has been evaluated by large-scale double-

blinded placebo control studies. However, a prospective open-label study

of a long-term subcutaneous administration of mepolizumab in Japanese

patients with severe eosinophilic asthma has not been reported.

METHODS: This study was a prospective, 48-week, open-label trial in 32

Japanese patients with severe eosinophilic asthma who received subcu-

taneous administration of 100 mg mepolizumab every 4 weeks. Nine

patients required daily use of oral corticosteroid despite the use of high-

dose inhaled corticosteroid. Six patients with aspirin-exacerbated respira-

tory disease were involved.

RESULTS: No patients failed to be continued mepolizumab administra-

tion for an entire trial period. All patients experienced no adverse events

during the treatment. None of the patients experienced asthma exacerba-

tions during an entire period. In fact, forced expiratory volume in one

second was increased significantly at 24 week (p < 0.01) and at 48 week (p

< 0.05). Number of eosinophils in peripheral blood was reduced after the

first administration of mepolizumab in all patients, which was continued

until 48 weeks with mepolizumab administration. After the start of mepo-

lizumab administration, all of oral corticosteroid-dependent asthmatics

successfully withdrew from the use of corticosteroid without exacerbations

in parallel with sustained reduction in peripheral blood eosinophil count.

Blood levels of thymus and activation-regulated chemokine and IgE

were not changed with 48-week administration of mepolizumab.

CONCLUSIONS: This first prospective open-label pilot study in Japan

showed a long-term efficacy and safety of mepolizumab in patients with

severe eosinophilic asthma.
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311 Reduction of Exhaled Nitric Oxide by the DP2
antagonist GB001 in Patients with Mild Atopic
Asthma.

Hector Ortega, MD, ScD, FAAAAI1, Mary Fitzgerald, PhD2, Nihar

Bhakta, MD3, Kartik Raghupathi, PhD3, and David Singh, MD4;
1Gossamer Bio, Inc, San Diego, CA, 2Independent Consultant, Pieris

Pharmaceuticals, Boston, MA, 3Gossamer Bio, Inc, San Diego, 4The Uni-

versity of Manchester, Manchester, United Kingdom.

RATIONALE: GB001 is an oral antagonist of the prostaglandin D2

receptor 2 (DP2). DP2 is expressed on a variety of cells including

eosinophils, mast cells, and basophils. DP2 antagonists may inhibit

recruitment and activation of airway eosinophils, with consequent

reduction in airway inflammation including effects on fractional exhaled

nitric oxide (FeNO). This first short-term study in patients with asthma

aimed to evaluate safety, PK and biomarkers.

METHODS: In this study 36 subjects with mild atopic asthma receiving a

total daily dose of fluticasone propionate <_500 mcg or equivalent were

randomized (2:1) to 30mg of GB001 (ADC3680) or placebo once daily for

28 days. Safety, PK/PD parameters and markers of asthma control were

assessed. FeNO was collected at baseline and at the end of the study.

RESULTS: The mean (SD) age was 34.6 (8.9) years, 92% were male and

Caucasian. The mean(SD) FEV1 at baseline was 3.85 (0.90) L. Mean (SD)

FeNO levels at baseline were: placebo5 34.53 (16.93) ppb and GB0015
31.53 (22.13) ppb. At the end of the treatment period FeNO decreased in

both groups [mean (SD) decrease from baseline]: placebo54.62 (8.55)

ppb, and GB00159.08 (13.83) ppb. A greater proportion of subjects in

GB001 versus placebo (10 [42 %] versus 2 [18 %]) experienced a decrease

in FeNO that was >10 ppb or >20% if baseline FeNO was >50 ppb. No

safety signals were identified.

CONCLUSIONS: These results suggest that GB001 reduces airway

inflammation (FeNO) measured by day 28. Further studies are needed to

confirm these findings.

312 Protective effect of LGM2605 on ozone-induced
airway inflammation and hyperreactivity in
rhesus macaques

Cameron H. Flayer1, Erik D. Larson1, Anjali Joseph2, Sean Kao2, Wen-

xiu Qu1, Austin M. Van Haren1, Christopher M. Royer2, Thais Sielecki3,

Melpo Christofidou-Solomidou4, and Angela Haczku, MD PhD

FAAAAI1; 1University of California Davis, Davis, CA, 2Unviersity of

California, Davis, Davis, CA, 3Lignamed, LLC, Philadelphia, PA, 4Uni-

versity of Pennsylvania, Philadelphia, PA.

RATIONALE: Acute exposure to O3 causes pulmonary inflammation and

airway hyperreactivity but the underlying mechanisms are unclear.

LGM2605 is the synthetic version of the flaxseed lignan secoisolaricireci-

nol diglucoside, an agent with anti-oxidant and anti-inflammatory proper-

ties. We hypothesized that LGM2605 would protect from O3-induced

airway inflammation.

METHODS: We employed a longitudinal study design to comprehen-

sively define the inflammatory response to inhaled O3 and oral LGM2605.

Rhesus macaques (n518) were segregated into LGM2605+air,

placebo+O3, or LGM2605+O3 groups and underwent measurements of

pulmonary function, blood and airway immune cell populations, and bron-

chial brush biopsy at baseline (day 1) followed by 7 days oral treatment

with LGM2605 or placebo (in a peanut butter sandwich) at 25 mg/kg twice

per day. Macaques were exposed to 0.3 ppm O3 or filtered air for 6 hours.

Measurements were repeated approximately 12 hours post O3 exposure.

RESULTS: O3 inhalation induced airway neutrophilia, eosinophilia, and

airway hyperreactivity to methacholine 12 h later. O3 increased gene

expression of pro-inflammatory cytokines IL-6, IL-8, and IL-25 in cells

derived from bronchial brush biopsies. LGM2605 pre-treatment prevented

airway neutrophilia (not eosinophilia) and hyperreactivity and reduced in-

flammatory gene expression. O3 induced structural changes in the immu-

noregulatory protein surfactant protein-D (SP-D) and increased airway

group 2 innate lymphoid cell and CD1c+ myeloid dendritic cell counts.

LGM2605 treatment significantly reduced these changes.

CONCLUSIONS: We demonstrated that LGM2605, a novel anti-inflam-

matory synthetic compound protected from O3-induced airway hyperreac-

tivity, neutrophilic inflammation, and innate immune changes. We propose

that LGM2605 has clinical potential for the treatment of neutrophilic

asthma.

313 Role of Speleotherapy in Complex Treatment of
Pediatric Asthma: Single Centre Experience

Lala Allahverdiyeva, MD, PhD1, Afag Khalilova, MD1, Naila

Efendiyeva, MD1, and Veronica Samedi, MD2; 1Azerbaijan Medical Uni-

versity, Baku, Azerbaijan, 2University of Calgary, Calgary, AB, Canada.

RATIONALE: to evaluate the role of speleotherapy (salt caves) in a

rehabilitation of children with asthma.

METHODS: 43 children with mild and moderate asthma (5-17 years)

were enrolled in a study. Speleotherapywas offered in a ‘‘DuzdagMagara’’

centre at the time of remission in three modalities: adaptation, basic, and

re-adaption. Patients / parents were asked to self-report all clinical

sympltoms during 4 weeks of therapy in a a specially prepared

standardized questionair. Efficacy of speleotherapy was evaluated by

exhaled nitric oxide measurement (eNO) at the beginning and at the end of

course.

RESULTS: Prior to speleotherapy eNO levels were elevated to 52,763,9

ppb and 64,663,3 ppb in patients with mild and moderate degree of

disease.The elevated levels of eNO were attributed to the intensity of

eosinophilic inflammation in bronchi and corresponded to clinical

symptoms of the disease. 4 weeks after the treatment all patients reported

improvement in clinical symptoms. Repeated measurement on eNO

demonstrated tendency to normalization: 20,761,1 ppb and 36,363,6

ppb in mild/ moderate groups (p<0,05).
CONCLUSIONS: Speleotherapy (salt caves) may be considered as a

adjuvant therapy of asthma. Monitoring of eNO levels per- and post

speleotherapy can be used to monitor level of allergic inflammation.
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314 Fatal asthma: an audit of 30 million patient-years
of health plan membership from 2007 to 2015

Eric M. Macy, MD FAAAAI1, Janis F. Yao2, and Wansu Chen2; 1South-

ern California Permanente Medical Group, San Diego, CA, 2Kaiser Per-

manente Southern California, Pasadena, CA.

RATIONALE: Determining how often asthma can be confirmed as a

proximal cause of death in a large well-defined population with active

health plan membership and no acute barriers to medical care may aid in

prevention efforts and help improve overall asthma care.

METHODS: All deaths occurring in active Kaiser Permanente Southern

California health plan members between 2007 and 2015 were identified.

Asthma-coded deaths were manually audited for cause. Healthcare and

asthma medication use in the 6 months prior to death were determined.

RESULTS: There were 248 [0.80 per 100,000 patient/years] un-audited

asthma-coded deaths. There were only 63 (26.5%) [0.20 per 100,000

patient years] asthma-confirmed deaths. Asthma-confirmed cases were

younger, less likely to have ever smoked, and had fewer emergency visits in

the 6 months prior to death compared to those with asthma excluded.

Asthma-confirmed cases used preventative inhalers at very low rates. We

unexpectedly found that ever inclusion in the 2016National Committee for

Quality Assurance health effectiveness data and information set (HEDIS)

for persistent asthma was associated with a higher risk of all cause early

death. Patients with asthma-confirmed deaths were also unlikely to be in

the HEDIS asthma dataset in the year they died.

CONCLUSIONS: Audit-confirmed fatal asthma is more likely to occur in

younger, non-smoking, individuals, using very low rates of preventive

inhalers. This will be a very difficult group to prospectively identify and

manage effectively. Further research into the reasons for early death after

HEDIS asthma dataset inclusion is warranted.

315 Withdrawn

316 Evaluation of Asthma and Allergic Rhinitis
among the Children of Iqaluit

Ahmed Ahmed, MD1, Allan Becker, MD FAAAAI2, and Amir Hakim3;
1University of Ottawa, Ottawa, ON, Canada, 2University Of Manitoba,

Winnipeg, MB, Canada, 3Imperial College, London, United Kingdom.

RATIONALE: No previous studies were done to check the prevalence of

asthma, allergic rhinitis and sensitization among the Inuit children living in

Nunavut.

METHODS: A cross-sectional study among grade one students attending

schools in Iqaluit, the capital city of Nunavut, was conducted during the

2015/2016 school year. We used the International Study of Allergy and

Asthma in Children (ISAAC) questionnaire with added questions relevant

to the population and performed skin prick test to common environmental

allergens.

RESULTS: The prevalence of current asthma was 15.9% (>2:1 males)

with the highest prevalence among those with mixed ethnicity (Inuit and

non-Inuit parents) at 38.5% while lowest among the Inuit at 4.2%, this

difference among ethnicities was statistically significant (Fisher’s exact

test 6.798 and p5 0.016). The prevalence of past asthma was 25%, also

highest among the mixed ethnicity at 46.2% but lowest among the non-

Inuit at 14.3%. The prevalence of current and past allergic rhinitis was

6.8%, the lowest prevalence among the mixed ethnicity. High sensitization

rate to cat (26.7%) while no one case to house dust mite and dog.

CONCLUSIONS: Variations in the prevalence of asthma and allergic

rhinitis among different ethnicities living at the same subarctic environ-

ment may be related to genetic, gene-environment interaction and/or

lifestyle factors that require further investigation.

317 Asthma Control Test (ACT) Scores Correlate with
Health-related Quality of Life (HRQoL) in
Patients with Asthma

Karthik Ramakrishnan1, Lulu K. Lee2, Guilherme Safioti3, and Michael

Schatz, MD MS FAAAAI4; 1Teva Pharmaceutical Industries, Frazer, PA,
2Kantar Health, San Mateo, CA, 3Teva Pharmaceutical Industries, Am-

sterdam, Netherlands, 4Kaiser Permanente Medical Center, San Diego,

CA.

RATIONALE: The ACT is a widely-used, validated questionnaire for

assessment of asthma control. The relationship between ACTand HRQoL

requires additional assessment.

METHODS: Data from the 2015–2016 U.S. National Health and

Wellness Survey, a self-administered, internet-based questionnaire, were

used to identify respondents aged >_18 years with a self-reported physician

diagnosis of asthma. Patients were grouped by ACT score (<_15: poorly-

controlled; 16–19: partly-controlled; 20–25: well-controlled asthma).

HRQoL was assessed using standard validated questionnaires: SF-36v2

metrics (SF-6D health utilities, mental component summary [MCS],

physical component summary [PCS], and sub-domain scores) and EQ-

5D-5L index score. Generalized linear models examined the association

between HRQoL and ACT score, adjusting for patient characteristics.

RESULTS: Overall, 1,360, 1,572, and 4,888 patients had ACT<_15, 16–19

and 20–25, respectively. ACT520–25 patients had higher adjusted mean

EQ-5D-5L index scores (0.81) versus ACT516–19/<_15 (0.76/0.71).

Adjusted SF-36 scores (MCS; PCS; SF-6D health utilities) were higher

for ACT520–25 (46.08; 49.41; 0.70) versus ACT516–19 (42.61; 45.91;

0.65) andACT<_15 (39.99; 43.30; 0.61). A similar pattern was found for the

SF-36 mental and physical sub-domain scores. Adjusted HRQoL differ-

ences for ACT520–25 versus ACT516–19/<_15 exceeded the Minimal

Important Difference (MID) for SF-36 MCS and PCS (MID53 each) and

SF-6D health utilities index (MID50.041). Mean differences in scores for

ACT520–25 versus ACT<_15 exceeded the MID for EQ-5D-5L index

(MID50.07). All results were significant at p<0.001.

CONCLUSIONS: In this study, higher ACT scores correlated with higher

HRQoL. Incremental improvements in ACT scores could confer HRQoL

benefits for asthma patients.
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318 Association between sensitization pattern and
asthma, allergic rhinitis in 7-years-old children

Sohee Heo1, Dong In Suh, MD2, So-Yeon Lee1, Sungsu Jung1, Jisun

Yoon3, Hyun-ju Cho4, Young-Ho Kim1, Song-I. Yang5, Ji-Won

Kwon, MD6, Gwangcheon Jang, MD, PhD7, Yonghan Sun8, Sung-Il

Woo, MD9, You Sook Youn, MD10, Kang Seo Park, MD PhD11, Hwa

Jin Cho, MD, PhD12, Myung-Hee Kook13, Hye-Ryoung Yi13, Hai Lee

Chung14, Ja Hyeong Kim, MD15, Hyung-Young Kim, MD16, Jin-A.

Jung17, Hyang-ok Woo18, Jeom-Kyu Lee19, Woo-Sung Chang, PhD19,

Soo-Jong Hong1, and Eun Lee, MD20; 1Department of Pediatrics, Child-

hood Asthma Atopy Center, Environmental Health Center, Asan Medical

Center, University of Ulsan College of Medicine, Seoul, Korea, Republic

of (South), 2Seoul National University Hospital, Seoul, Korea, 3Depart-

ment of Pediatrics, Mediplex Sejong Hospital, Incheon, Korea, Republic

of (South), 4Department of Pediatrics, International St. Mary’s hospital,

Catholic Kwandong University, Incheon, Korea, Republic of (South),
5Department of Pediatrics, Hallym University Sacred Heart Hospital,

Anyang, Korea, Republic of (South), 6Seoul National University Bundang

Hospital, Seongnam, Korea, 7Department of Pediatrics, National Health

Insurance Service Ilsan Hospital, Ilsan, Korea, Republic of (South), 8Ga-

chon University Gil Hospital, Incheon, Korea, 9College of Medicine,

Chungbuk National University, Cheongju, Korea, 10St. Mary’s Hospital,

Daejeon, Korea, 11Presbyterian Medical Center, Jeonju, Korea, 12Depart-

ment of Pediatrics, Chonnam National University Hospital, Chonnam Na-

tional University Medical School, Gwangju, Korea, 13Department of

Pediatrics, Gwangju Veterans Hospital, Gwangju, Korea, Republic of

(South), 14Department of Pediatrics, Daegu Catholic University Medical

Center, Catholic University of Daegu, Daegu, Korea, Republic of (South),
15Ulsan University Hospital, Ulsan, Korea, 16Department of Pediatrics,

Pusan National University Yangsan Hospital, Yangsan, Korea, 17Depart-

ment of Pediatrics, Dong-A University College of Medicine, Busan, Ko-

rea, 18Department of Pediatrics, Gyeongsang National University

College of Medicine, Jinju, Korea, Republic of (South), 19Division of Al-

lergy and Chronic Respiratory Diseases, Center for Biomedical Sciences

Korea National Institute of Health, Korea Centers for Disease Control and

Prevention, Cheongju, Korea, Republic of (South), 20Department of Pedi-

atrics, ChonnamNational University Hospital, Chonnam National Univer-

sity Medical School, Gwangju, Korea, Republic of (South).

RATIONALE: Sensitization plays important roles in the development of

asthma and AR in children. We elucidated the association between

sensitization patterns and allergic diseases.

METHODS: A cohort of 548 children was enrolled from the Panel Study

of Korean Children (PSKC) study. Skin prick tests for 18 common

allergens, blood tests, and methacholine bronchial challenge tests were

performed at age 7. The Korean version of International Study of Asthma

and Allergies in Childhood (ISAAC) questionnaire was used to evaluate

the presence of allergic diseases.

RESULTS: The sensitization rate was 46.4%. Sensitization to indoor

allergens (Der f,Dermatophagoides pteronyssinus [Der p], cat epithelium,

dog dander, cockroach) showed an association with symptoms of asthma

(adjusted odds ratio [aOR], 2.39; 95% confidence intervals [95% CIs],

1.10-5.23) and allergic rhinitis (AR, aOR 2.08, 95% CIs 1.42-3.06) in

the preceding 12 months. In contrast, sensitization to outdoor allergens

(grass mixture, alder, birch, oak, Japanese hop, Mugwort, ragweed, hazel)

was associated with AR diagnosis only (aOR 2.40, 95% CIs 1.30-4.41).

The number of sensitized allergens was associated with a lifetime diag-

nosis and with symptoms in the preceding 12 months of AR and asthma,

but not with BHR. A higher degree of sensitization to indoor and outdoor

allergens was associated with symptoms in the preceding 12 months of

asthma and AR.

CONCLUSIONS: The sensitization patterns including allergen type,

number, and degree of sensitization are helpful for interpreting the

association between sensitization patterns and asthma/AR and identifying

the pathophysiologies and diverse phenotypes of allergic diseases.

319 Mold and Outdoor Aeroallergen IgE
Sensitizations are Associated with Atopic
Dermatitis Children who are Hospitalized for
Asthma

Mona Liu1, and Peck Y. Ong, MD FAAAAI2; 1UCLA, Los Angeles, CA,
2Children’s Hospital of Los Angeles/USC, Los Angeles, CA.

RATIONALE: We have previously shown that atopic dermatitis (AD)

children who are hospitalized for asthma had a more severe hospital course

than those without AD. As aeroallergens are important triggers for AD, we

evaluate if AD childrenwho are hospitalized for asthma are associatedwith

specific environmental IgE sensitizations.

METHODS: This is a prospective study in which we recruited 48 children

who were hospitalized for asthma exacerbation. Twenty of these children

had AD while 28 did not. All subjects had serum testing for Southern

California indoor and outdoor aeroallergen panel. Specific IgE > 0.35 kU/

L was considered positive. Logistic regression was used to analyze any

association between IgE sensitizations and presence of AD.

RESULTS: Our current study confirmed a significant association between

subjects with AD and a longer hospital length of stay using logistic

regression (OR 1.5; p5 0.04). There was a significant association between

AD subjects and IgE sensitization to molds (A. fumigatus, A. tenuis, C. her-

barum and P. notatum) and pollens (trees, grasses and weeds)(OR > 3; p <

0.05). Therewas no significant association between AD subjects and sensi-

tization to indoor allergens including cat, dog, D. pteronyssinus and cock-
roach (p > 0.06), except to D. farinae (OR 5 4; p 5 0.04).

CONCLUSIONS: AD children who are hospitalized for asthma are

mainly associated with IgE sensitizations to molds and outdoor aeroaller-

gens. Further studies are needed to investigate how these aeroallergens

contribute to a more severe hospital course in these children.

320 Atopic Asthma as an Unrecognized Risk Factor
for Kawasaki Disease: A Population-Based
Case-Control Study

Bong Seok Choi, MD1, Editt Nikoyan2, Chung-Il Wi, MD3, Katherine S.

King4, Euijung Ryu, PhD4, Youn Ho Sheen5, Hee Yun Seol, MD4, Thomas

G. Boyce, MD4, Jonathan N. Johnson, MD4, and Young J. Juhn, MD

MPH4; 1Kyungpook National University School of Medicine, Daegu, Ko-

rea, Republic of (South), 2Mayo Medical School, Rochester, MN, 3Mayo

Clinic Rochester, Rochester, MN, 4Mayo Clinic, Rochester, MN, 5Depart-

ment of Pediatrics, CHA Gangnam Medical Center, CHA University

School of Medicine, Seoul, Korea, Republic of (South).

RATIONALE: Kawasaki disease (KD) is the leading cause of serious

acquired heart disease in children and immune dysregulation has been

suggested as its possible etiologic factors similar to asthma. We assessed

the role of childhood asthma status and its subphenotypes in the risk of KD.

METHODS: This is a retrospective population-based case-control study

that included all eligible incidentKDcases inOlmstedCounty,MNbetween

January 1, 1979, and December 31, 2016, and their two matched controls.

KD cases were defined by the American Heart Association diagnostic

criteria. Asthma status prior to KD was ascertained by Predetermined

Asthma Criteria (PAC) of which atopic children as a subphenotype were

further identified using Asthma Predictive Index (API). Association of

asthma and the risk of KD was tested using conditional logistic regression

adjusting for age, race, and history of any infection one month prior to KD.

RESULTS: We included 124 eligible incident KD cases and 248 controls.

Frequency of asthma defined by fulfilling both PAC and API prior to the

index date among the cases and controls was 10% vs. 2% (adj. odds ratio

[OR] 4.30; 95% CI: 1.30 – 14.25). While asthma status fulfilling only PAC

(ie, negative API) was not associated with the risk of KD (adj. OR: 0.64;

95%CI: 0.25 – 1.66). Asthma status fulfilling PACwith eosinophilia (>_4%)

was significantly associated with the risk of KD compared to non-

asthmatics (adj. OR: 6.67; 95% CI: 1.56 – 28.60).

CONCLUSIONS: Atopic asthma is an unrecognized risk factor associ-

ated with increased risk of KD.
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321 Oxidative Balance in Fetal Life and Allergic
Disease Risk in Adolescence: Investigating the
role of Prenatal Nutrient Intakes and Potential
Sources of Oxidative Stress in Utero

Joanne Sordillo, ScD1, Sheryl L. Rifas-Shiman, MPH2, Karen

Switkowski, PhD2, Brent Coull, PhD3, Heike Gibson, PhD4, Mary

Rice, MD5, Thomas A. E. Platts-Mills, MD, PhD, FAAAAI, FRS6, Au-

gusto A. Litonjua, MD, MPH7, Diane R. Gold, MD, MPH4,8, and Emily

Oken, MD, MPH2; 1Department of Population Medicine, Harvard Medi-

cal School and Harvard Pilgrim Health Care Institute, Boston, MA, 2Divi-

sion of Chronic Disease Research Across the Lifecourse (CoRAL),

Department of Population Medicine, Harvard Medical School and Har-

vard Pilgrim Health Care Institute, Boston, MA, 3Department of Biostatis-

tics, Harvard T.H. Chan School of Public Health, Boston, MA,
4Department of Environmental Health, Harvard T.H. Chan School of Pub-

lic Health, Boston, MA, 5Division of Pulmonary, Critical Care and Sleep

Medicine, Department of Medicine, and Cardiovascular Epidemiology

Research Unit, Beth Israel Deaconess Medical Center, Boston, 6Division

of Asthma, Allergy & Immunology, University of Virginia Health System,

Charlottesville, VA, 7Division of Pediatric Pulmonary Medicine, Univer-

sity of Rochester Medical Center, Rochester, NY, 8Channing Division of

Network Medicine, Brigham and Women’s Hospital, Harvard Medical

School, Boston, MA.

RATIONALE: Fetal oxidative balance (in theory achieved when protec-

tive factors counteract oxidative stressors) may influence allergic disease

risk.

METHODS: We analyzed data from 968 mother-child pairs in Project

Viva, a pre-birth cohort study. Prenatal exposures of interest were maternal

intake of anti-oxidant nutrients (vitamins D, C, and E, b-carotene, folate,

choline, and n-3 and n-6 polyunsaturated fatty acids (PUFAs)), as well as

exposures known to promote oxidative stress: air pollutants (residence-

specific 3rd trimester black carbon or PM2.5), pre-pregnancy BMI, acet-

aminophen intake, and smoking. Offspring outcomes of interest (median

12.9 years) were current asthma (15%), current allergic rhinitis (22%)

and allergen sensitization (63%).We performed covariate-adjusted logistic

regression with continuous exposures log-transformed and modeled as z-

scores.

RESULTS: We observed protective associations for prenatal vitamin D

(OR50.68; 95%CI 0.52, 0.89 for allergic rhinitis), combined intake of n-3

PUFAs EPA and DHA (OR50.83; 95%CI 0.66, 1.03 for current asthma;

OR50.85; 95% CI 0.67, 1.07 for allergen sensitization), and prenatal

intake of n-3 PUFA ALA (OR50.57; 95%CI 0.40, 0.83 for allergen

sensitization). Maternal acetaminophen intake was associated with

elevated offspring current asthma risk (OR51.29; 95%CI 0.97, 1.71),

and both black carbon and PM2.5 were associated with;30% elevated risk

for allergen sensitization. Black carbon appeared to interact (p50.07) with

maternal smoking to further enhance risk.

CONCLUSIONS: We identified prenatal nutrients (vitamin D, n-3

PUFAs) and pro-oxidants (smoking, air pollutants, acetaminophen) that

may alter allergic disease risk in adolescence. Anti-oxidant nutrients may

counterbalance the adverse effects of pro-oxidant exposures.

322 A Comparison of Atopy in Non-English versus
English Speaking Asthmatics

Maria Paula Henao, MD1, and Faoud Ishmael2; 1Penn State Hershey

Medical Center, Hershey, PA, 2Pennsylvania State University Milton S.

Hershey Medical Center, Hershey.

RATIONALE: Previous research has suggested that non-English

speaking asthmatics have worse asthma control and pulmonary function

test scores when compared to asthmatics that are fluent in English. The

reason for this difference in asthma control between English and non-

English speakers is likely multifactorial. In order to investigate possible

contributors to the discrepancy in asthma control between these two

populations, we sought to examinewhether the degree of atopic disease is a

significant contributing factor.

METHODS: Using electronic health records, we established a cohort of

418 asthmatics age 12 and older seen at an academic allergy and

immunology clinic. 20 of the patients in the cohort were non-English

speakers. We performed two tailed t-tests to compare the number of total

positive aeroallergens and total IgE levels of non-English speaking

asthmatics and fluent English speakers.

RESULTS: Asthmatics that were non-English speakers had a mean total

IgE of 323UI/ml compared to English speakers with amean IgE of 566UI/

ml, (p50.48). Additionally, the mean number of positive aeroallergens for

non-English speakers was 5.6 compared to 4.7 for fluent English speakers

(p50.45).

CONCLUSIONS: Despite non-English speaking asthmatics having

worse control of their asthma, they appear to have a similar degree of

atopic disease compared to fluent English speakers at our center.

323 The association of Native American and
European ancestry with Atopy, Asthma and
Lung function in Asthma Cases and Controls
from Peru

Ayobami T. Akenroye, MD MPH1, Michelle Daya, PhD2, Karina

Romero, MD MSc1, Tonya M. Brunetti, PhD2, Meher Preethi Boorgula2,

Nicholas M. Rafaels, MS2, Kathleen C. Barnes, PhD2, William

Checkley, MD PhD1, Nadia Hansel, MD MPH1, and Rasika A. Mathias1;
1Johns Hopkins University, Baltimore, MD, 2University of Colorado,

Aurora, CO.

RATIONALE: Given the role ancestry plays in asthma health disparities,

we sought to identify the impact of ancestry on asthma prevalence, atopy

(> 0.1ku/L to one ormore of animal,mold or dustmix using ImmunoCAP),

and lung function in two adjacent communities from Peru.

METHODS: Genotyping was performed on 436 asthmatics and 291

controls aged 9-19 years using the Illumina MEGA-chip. Ancestry

deconvolution was performed using ADMIXTURE to estimate the

genome-wide proportion of Native American (NAT), European (CEU)

and African (YRI) ancestry for each subject. Multivariate regression was

used to assess the relationship between ancestry (log-transformed) and

asthma, atopy, and lung function adjusting for age, gender, site, socioeco-

nomic status, and environmental pollutants.

RESULTS: Average proportion of NAT ancestry was highest at 84.6%

(asthmatics; controls / 84.1; 85.4%), followed by CEU at 13.4% (14.0%;

12.5%) and YRI of 0.66% (0.70%; 0.59%). Despite the low contribution of

African ancestry, it was associated with higher odds of asthma [p<0.001].

Adjusting for asthma in the multivariate model, NATwas associated with

higher odds of atopy [p<0.001] and higher IgE levels [p50.001]. In

contrast, CEU was nominally associated with lower odds of atopy

[p50.05] and IgE levels [p50.04], and no associations were seen for

YRI. In asthmatics, we observed no association between ancestry and lung

function. Within the controls, NAT was associated with higher FEV1

percent of predicted (p50.003) and FVC (p50.006).

CONCLUSIONS: In this cohort of Peruvian children, we find that Native

American ancestry is associated with increased atopy and European

ancestry is associated with decreased atopy.
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324 Prevalence of Asthma in Chronic Opioid Users
Receiving Acute Care in an Inner City,
Municipal New York Hospital

Albert Lee,MD, Roshni Naik, MD, and Rauno Joks, MD; Center for Allergy

and Asthma Research at SUNY Downstate Medical Center, Brooklyn, NY.

RATIONALE: The effects of opioid use on respiratory conditions are

mixed –while licit opiates helpwith cough and the dyspnea of heart disease

and chronic obstructive pulmonary disease, illicit opiates may exacerbate

asthma. We hypothesized that there would be an increased prevalence of

asthma in patients with chronic opioid dependence.

METHODS: A cross sectional data analysis was performed using

secondary data (ICD 9 and ICD 10) of adults (N51966) treated at Kings

County Hospital Center (inpatient, Emergency Department, Ambulatory

Surgery) with opioid dependence between 2013 to 2017. Of the 1,966

patients with opioid dependence, 338 patients also had a diagnosis of

asthma. The prevalence of asthma was calculated and stratified by gender.

Ages ranged from 18 to 79 years old.

RESULTS: The overall prevalence of asthma in opioid dependent patients

receiving acute care from the services noted from 2013 to 2017 was 17.2%

compared to the national prevalence of adults with asthma in 2016 of 8.3%

(CDC, 2016). The gender stratified prevalence of asthma in opioid

dependent patients was 25% for females and 13.9% for males.

CONCLUSIONS: The prevalence of asthma in opioid dependent patients

(17.2%) is higher than the national prevalence of asthma (8.3%)(CDC,

2016). Women have a higher prevalence of asthma nationally, 9.7%

compared to 6.9% of men, however women with opioid dependence had

asthma at 25%. This suggests that women may also be disproportionately

affected with asthma in the setting of opioid dependence.

325 Prevalence of Food Allergy in At-Risk Asthmatic
Adolescents

Jessica Stern, MD, MS1, Todd A. Jusko, PhD2, Maria Fagnano, MPH3,

Kelly Thevenet-Morrison, MS2, and Jill S. Halterman, MD, MPH3;
1Department of Pediatric Allergy and Immunology, University of Roches-

ter School of Medicine and Dentistry, Rochester, NY, 2Department of Pub-

lic Health Sciences, University of Rochester School of Medicine and

Dentistry, Rochester, NY, 3Department of Pediatrics, University of Ro-

chester School of Medicine and Dentistry, Rochester, NY.

RATIONALE: Multiple investigations have observed increased asthma

morbidity among those with both food allergy and asthma.While the exact

mechanism is not fully understood, concurrent food allergy may be a risk

factor for worse asthma outcomes.

METHODS: Adolescents aged 12-16 years from the Rochester City

School District whowere participants in the School BasedAsthmaCare for

Teens trial between 2016 and 2017, were included in the study. Concurrent

with the assessment of asthma outcomes via clinical history and

spirometry, self-reported food allergy was assessed. Food allergy ques-

tionnaire items were modified from NHANES. Multivariable regression

models adjusting for gender, race, age, insurance status and tobacco smoke

exposure were used to estimate the association between food allergy and

asthma morbidity. Secondary outcomes included epinephrine possession

and health care utilization.

RESULTS: Approximately one-quarter of adolescents reported having

food allergy, and themajority also had atopic dermatitis and allergic rhinitis.

Daytime asthma symptoms were not higher among those with food allergy

compared with those without food allergy. There was a trend of increased

odds of activity limitation among those with food allergy compared with

those without food allergy (OR51.7; 95% CI: 0.9, 3.3). Only 30% of

adolescents with food allergy had access to an epinephrine auto-injector.

CONCLUSIONS: The prevalence of food allergy is common among this

cohort of asthmatic adolescents . While we did not observe an association

between food allergy and asthma symptom severity, attention to preventive

care measures and interventions such as availability of epinephrine auto-

injectors, in addition to standard asthma treatments, is warranted.

326 Sensitization to food allergens in allergic
asthmatic patients: association between
cockroach and shrimp sensitization

Raisa Borges Castro, MD1, Gabriella M. F. S. Dias, MD2, Joao Paulo de

Assis3, Rebeca M. Brugnolli4, Jorge Kalil, MD, PhD5, Pedro Giavina-

Bianchi, MD PhD FAAAAI2,6, and Rosana C. Agondi, MD, PhD6; 1Uni-

versity of S~ao Paulo, S~ao Paulo, Brazil, 2University of Sao Paulo, Sao

Paulo, Brazil, 3Sao Paulo University, Sao Paulo, Brazil, 4Clinical Immu-

nology and Allergy Division, University of Sao Paulo, Sao Paulo, Brazil,
5Faculty of Medicine FMUSP, University of S~ao Paulo, S~ao Paulo, Brazil,
6Clinical Immunology and Allergy Division, University of S~ao Paulo

School of Medicine, S~ao Paulo, Brazil.

RATIONALE: Asthma is rarely a manifestation of isolated food allergy.

Children with asthma and sensitized to at least one food allergen had a

higher hospitalization rate and a systemic corticosteroid requirement. The

objective of this study was to evaluate the sensitization to food allergens in

patients with allergic asthma without a history of food allergy.

METHODS: Cross-sectional study of asthmatic patients with no history of

food allergy in follow-up at the asthmaoutpatient clinic of a tertiary hospital.

All patients had allergic asthma characterized by thepresence of specific IgE

to at least one aeroallergen. All of them were submitted to skin prick test to

food allergen (milk, egg, fish, peanut, wheat, and shrimp) from ALC�.

RESULTS: We included 49patientswith allergic asthma and negative history

for food allergy.Of these, 23patients (47%)hadpositive specific IgE for at least

one food allergen: 17.4% formilk; 21.7% for egg; 60.9% for shrimp; 30.4% to

peanuts, 26.1% to fish and 30.4% to wheat. When compared to the non-

sensitized food allergen group, it was observed that those sensitized to at least

one food allergen had a higher sensitization to cockroaches (30.4% versus
11.1%) and a higher frequency of uncontrolled asthma (52.2% versus 25.9%).

CONCLUSIONS: This study showed that half of the allergic asthma

patients with no history of food allergy had sensitization to food allergens.

The group sensitized to at least one food allergen had poorer control of

asthma and a more frequent association of sensitization to cockroach and

shrimp allergens.

327 Role of Cytokines in the Immunomodulation and
Immunotherapy of Patients with Traumatic Chest
Injury

Minu Kumari, Surbhi Khurana, Nidhi Bhardwaj, Purva Mathur, Sushma

Sagar, Amit Gupta, Richa Aggarwal, Kapil Dev Soni, Vasudevan Sreeni-

vas, and Subodh Kumar; ALL INDIA INSTITUTE OF MEDICAL SCI-

ENCES, NEW DELHI, India.

RATIONALE: Severe trauma causes damage to the protective barriers

and activates immunological reaction. We hypothesized that early

detection of altered lymphocytic response may correlate with the final

outcome of patients with chest trauma.

METHODS: We conducted a pilot study on a homogeneous group of 30

chest trauma patients (mean age: 32.8 6 12.3 years) and 20 healthy

controls (mean age: 28.8 6 5.6 years). Blood samples were collected on

days 0, 2, 5 and day of discharge. Simultaneous quantification of 13

cytokines secreted collectively by Th1, Th2, Th9, Th17, Th22 and T

follicular cells was performed using fluorescence encoded bead-based

assay. Out of the total 30 patients, 28 (93%) patients were discharged, while

2 (7%) patients died. Statistical analysis was done using STATA software.

RESULTS: A significantly high level of IL-13, IL-2, IL-6, IL-9, IL-1b,

IFN-g, TNF-ɑ, IL-17A, IL-17F, IL-21 and IL-22 were found in chest

trauma patients on day 0 in comparison to healthy controls. Level of IL-

5, IL-13, IL-2, IL-9, IFN-g, TNF-ɑ, IL-17A, IL-17F, IL-4, IL-21 and IL-

22 were higher in patients who were discharged in comparison to patients

who died but does not showed any statistical significance. IL-6 (P50.01),

IL-1b (P50.01) and IL-22 (P50.01) levels were higher in patients on day

0 who developed complications.

CONCLUSIONS: Elevated levels of IL-6, IL-1b and IL-22 were

significantly associated with the occurrence of severe complications.
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328 Dynamics of T helper 9, T helper 22, and
regulatory T helper cells in minor & major
trauma

Surbhi Khurana1, Purva Mathur1, Nidhi Bhardwaj2, Minu Kumari1, Sus-

hma Sagar1, Subodh Kumar1, Amit Gupta1, Richa Aggarwal1, Kapil Dev

Soni1, and Rajesh Malhotra2; 1ALL INDIA INSTITUTE OF MEDICAL

SCIENCES, NEWDELHI, India, 2All India Institute of Medical Sciences,

New Delhi, India.

RATIONALE: Trauma disrupts the balance of the pro- and anti-inflam-

matory immune response. The inflammatory response following trauma is

dependent on the severity of injury. We hypothesized that trauma evokes a

Th-9, Th-22 and T-regulatory type of immune response, which has a central

role in the post-trauma immunopathogenesis, tissue healing and the

outcome of trauma patients.

METHODS: A cohort of 30 non-referred, polytrauma survivors based on

the injury severity score (ISS) and 30 aged-matched healthy controls (18-

65 years old) at JPNATrauma center were studied. Two equal sub-cohorts

were defined asMinor (ISS<15) and major (ISS>15) trauma.Whole blood

analysis was done usingmulticolor flow cytometry to study the frequencies

of Th-9 (CD4+ IL9+), Th-22 (CD4+IL22+) and T-regulatory

(CD4+TGFb+) cells: within 24 hours (day 0), and day 2, day 5, day 10

of injury & on the day of discharge. The cell frequencies were compared

inter-group and with healthy controls. All patients were clinically

followed-up till their outcome at the hospital.

RESULTS: Following minor trauma, a higher Th-9 (0.08-29.58%;

p50.01) & Th-22 (0.77-5.95%; p50.03) and T-regulatory (0-1.46%; p

<0.001) responses were observed.While, in major trauma patients, a lower

Th-9 (0.08-9.08%; p50.01) and Th-22 (0.62-4.51%; p50.02), and

predominant & consistent T-regulatory (3.80-9.44% p50.001) cell re-

sponses were observed.

CONCLUSIONS:Minor injuries evoked a higher Th-9 & Th-22 response

while severe injuries induced a predominant T regulatory cell response.

There was a positive correlation between the frequency of T-regulatory

cells and severity of injury.

329 Impact of the NOD2 ligand GMDP on IgE and
Cytokine Production in Allergy and Immune
Deficiency

S. Guryanova1,2, Roman Khanferyan, MD, PhD2, T. Andronova3, and

Lawrence M. Dubuske, MD FAAAAI4,5; 1Shemyakin and Ovchinnikov

Institute of Bioorganic Chemistry, Moscow, Russian Federation, 2Peoples’

Friendship University of Russia, Moscow, Russian Federation, 3CJSC

Peptek, Moscow, Russian Federation, 4Immunology Research Institute

of New England, Gardner, MA, 5George Washington University School

of Medicine, Washington, DC.

RATIONALE: Muramyl peptides are structural bacterial components

which act via NOD2 pattern-recognition receptors to increase neutrophil,

monocyte and macrophage cytotoxic activity.

METHODS: GMDP (N-acetylglucosamine-1-4-N-acetylmuramyl-

alanyl-D-isoglutamine derived from bacterial cells walls- a NOD2 receptor

agonist) modulation of specific anti-ragweed IgE antibody production in

mice was studied by passive cutaneous anaphylaxis Total IgE concentra-

tion after 7 days cultivation from PBMC supernatants of 12 patients with

seasonal and perennial rhinitis, 7 patients with moderate persistent asthma

and 12 healthy donors was assessed by Phadia CAP methods. IL-1b, Il-4,

TNF-a, GM-CSF, IFN-g in sera of immunocompromised and allergic

patients exposed to GMDP was assessed by ELISA.

RESULTS: GMDP modulated IL-1b, IL-4, TNF-a, GM-CSF, gIFN

cytokine production by neutrophils, monocytes and macrophages.

GMDP decreases IgE production by PBMC of healthy donors with 3-

fold greater decrease in patients with rhinitis and asthma (p< 0.001). In

ragweed immunized mice, GMDP decreased synthesis of specific anti-

ragweed IgE more than 3 fold. In allergic patients GMDP decreased IL-4

levels from 18.35 to 10.45 pg/ml (p < 0.01), while gINF increased from

11.7 to 13.9 pg/ml (p < 0.05). GMDP dose-dependently increased gINF

levels 3-8 fold and decreased IL-4 levels in asthmatics.

CONCLUSIONS: GMDP in secondary immunodeficiency patientsmodu-

lated production of IL-1b, TNF-a, GM-CSF, gIFN by phagocytes. GMDP

decreased production of total IgE in allergic patients and down-regulated

allergen-specific IgE antibody synthesis in mice. GMDP induced a switch

from Th2 to Th1 responses causing increased gINF and decreased IL-4.

330 The Role of SP-D in Dendritic Cell Induced
T-Cell Activation

Austin M. Van Haren, Sarah Killingbeck, Wenxiu Qu, Erik D. Larson,

Moyar Qing Ge, PhD, Cameron H. Flayer, and Angela Haczku, MD

PhD FAAAAI; University of California Davis, Davis, CA.

RATIONALE: Our lab has previously showed that the immunoprotective

lung collectin, SP-D suppresses proinflammatory dendritic cell activation.

SP-D however was also shown to be an opsonin with importance in foreign

antigen uptake by phagocytes. The role of SP-D in dendritic cell-driven T

cell activation remains unclear.

METHODS: Uptake of intranasally instilled fluorescent apoptotic bodies

by dendritic cells was studied by immunochemistry and FACS analysis

using lung cells ofWTC57BL/6 andSP-D-/-mice.Bone-marrow cellswere

isolated and cultured with mucosal differentiating cytokines including 200

ng/mL Flt3L for 10 days. WT C57BL/6 mice were sensitized to ovalbumin

(OVA) and alum and splenocytes were harvested after an intranasal

challenge 13 days later. Splenocytes were put into culture in vitro with the

mitogen PHA or OVA at varying concentrations in the presence or absence

SP-D (0.1-10 mg/mL). T cell proliferation was assessed by a BrdU ELISA.

RESULTS: Lack of SP-D in gene deficient mice was associated with

increased number of TNF-ɑ+ CD11b+ DCs in the lung. These activated

DCs had a diminished capability of engulfing apoptotic bodies suggesting

that SP-D is necessary for increasing phagocytic capabilities of lung DCs.

CD11c+ BMDCs grown with Flt3L preferentially expressed CD103 (as

opposed to CD11b) andMHC II. T cell proliferation was diminished by re-

combinant SP-D (starting at 0.1 mg/mL).

CONCLUSIONS: These data indicate that SP-D plays a specific

immunemodulatory role by inhibiting antigen and mitogen-induced T

cell proliferation and decreasing inflammatory activation while increasing

antigen sequestering function of DCs.

J ALLERGY CLIN IMMUNOL

VOLUME 143, NUMBER 2

Abstracts AB109

S
U
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2019 Annual Meeting. 



331 Immune and Atopic Status of the Children with
Adenoid Hypertrophy

Milos Jesenak, MD PhD MSc MHA1, Gabriela Bugova2, Barbora Uh-

liarova3, Robert Ostro4, and Peter Banovcin2; 1University Teaching Hos-

pital in Martin, Martin, Slovakia, 2Jessenius Faculty of Medicine,

Comenius University in Bratislava, Martin, Slovakia, 3Faculty Hospital

of F.D. Roosevelt, Banska Bystriva, Slovakia, 4University of P.J.Safarik,

Faculty of Medicine, Children Faculty Hospital, Kosice, Slovakia.

RATIONALE: Childhood is connected with the gradual maturation of

systemic and mucosal immunity and one of the consequences of such

immune immaturity are the recurrent respiratory tract infections. One of

the most common forms of chronic focal infections leading to many health

consequences is adenoid hypertrophy (AH). The connection between

adenoid hypertrophy and immune system is bidirectional.

METHODS: We analyzed the characteristics of immune system and

atopic status of the childrenwith AH requiring adenoidectomy. Altogether,

72 children with AH (48 boys, 66.7%; aged 4.562.2 years) and 17 healthy

children were included.

RESULTS: Results of the cellular immunity did not show any significant

deviations, however, 6 months after surgery, lymphocytes number declined

to normal values. IgG1, IgG2, total IgE and complement components (C3

and C4) were significantly increased, probably as a consequence of chronic

antigenic stimulation. In 19% of the children, complete mannose-binding

lectin deficiency (MBL) was detected. In the rest of the children, 6 months

after surgery, MBL concentrations significantly decreased. Atopy was

detected in 83% children. The majority of them were sensitized against

house dust mite and cat dander. Atopy and passive smoking showed

deteriorating effects on the parameters of systemic humoral immunity and

supported the airway colonization by pathogenic bacteria.

CONCLUSIONS: Immune system is affected by chronic antigenic

stimulation in children with adenoid hypertrophy. Surgical removal of

AH normalized immune functions. Moreover, atopy and passive smoking

could be considered as important risk factors for AH development and

negative changes in mucosal microbiome.

332 Outcomes of Next-Generation Sequencing Panel
Testing for Primary Immunodeficiency

Nurcicek Padem, MD1, Alexander Ing, MSCGC2, Kai Lee Yap, PhD,

FACMG1, Asma Mustafa, M.Eng.1, Jessica Shank, MSCGC1, Erin

McGinnis, MSCGC1, Shelly Weiss, MSCGC1, Larry Jennings, MD,

PhD1,3, Ramsay L. Fuleihan, MD FAAAAI4,5, and Melanie M. Makhija,

MD, MSc6,7; 1Ann and Robert H. Lurie Children’s Hospital of Chicago,

Chicago, IL, 2Ann and Robert H. Lurie Children’s hospital of Chicago,

Chicago, IL, 3Northwestern University Feinberg School of Medicine, Chi-

cago, IL, 4Jeffrey Modell Diagnostic Center for Primary Immunodefi-

ciencies, Chicago, IL, 5Ann & Robert H. Lurie Children’s Hospital of

Chicago/Northwestern University Feinberg School of Medicine, Chicago,

IL, 6Jeffrey Modell Diagnostic Center For Primary Immunodeficiencies,

Chicago, IL, 7Ann and Robert H Lurie Children’s Hospital of Chicago/

Northwestern University Feinberg School of Medicine, Chicago, IL.

RATIONALE: Immunodeficiency patients with monogenic mutations

may benefit from targeted treatments. Panel genetic testing provides early

detection of monogenic diseases. A 290-gene Next-Generation

Sequencing (NGS) Primary immunodeficiency (PID) panel has been

developed at our institution.

METHODS: A retrospective chart review of all PID panel testing

performed at our center since the panel was launched in 2017 was

performed.

RESULTS: Thirty-eight probands with clinical PIDs were tested. Among

these, 18% (7/38) were identified to have disease causing variants, detected

in 7 genes, including HAX1, LRBA, RAC2, STAT1, CXCR4, ATM and

RAG1. Results of proband testing led to further diagnosis of siblings in 2

families. Four additional probands were identified to have disease-causing

variants, however molecular results were inconclusive based on expected

inheritance and/or insufficient evidence. Two other probands were

identified with variants in genes of clinical relevance, but were initially

classified as inconclusive by the laboratory due to lack of data. Treatment

was altered based on molecular testing results including starting immu-

nomodulator therapy (abatacept for LRBA deficiency) and referrals for

stem cell transplantation. Mean turnaround time for test results was 7.5

weeks. An average of 8.5 variants of unknown significance (VUSs) per

sample were detected.

CONCLUSIONS: Molecular testing in addition to clinical expertise and

functional immunologic studies is helpful for diagnosis and treatment of

PIDs. Panel testing brings faster and more comprehensive genetic

evaluation for suspected cases. High rates of VUSs can be difficult to

interpret, requiring clinician correlation, but may eventually resolve with

increased PID-related genetic testing and data sharing within the specialty.

333 Cellular and Humoral Responses to
Lipopolysaccharide in Patients with
Asymptomatic Bacteriuria and
LatentPyelonephritis and Type 2 Diabetes
Mellitus

V. Beloglazov1, I. Repinska1, A. Gordienko1, and Lawrence M. Dubuske,

MD FAAAAI2,3; 1Medical Academy named after S.I. Georgievsky Cri-

mean Federal University, Simferopol, Ukraine, 2Immunology Research

Institute of New England, Gardner, MA, 3George Washington University

School of Medicine, Washington, DC.

RATIONALE: Immune response to endotoxin (ET) or lipopolysaccharide

(LPS) of gram-negative bacteria (GNB) may influence urinary tract

infections (UTI), Asymptomatic bacteriuria (ABU) and latent

Pyelonephritis (LP) in Type II diabetes mellitus (DM2) patients.

METHODS: 98 DM2 patients 45 to 66 years old were divided into 3

groups: Group 1 patients with exacerbation of LP (32subjects) Group 2

patients with ABU (29 subjects); and Group 3 (control) – 37 patients with

DM2 without UTI /ABU or GNB. Ig A, Ig M, Ig G anti-endotoxin

antibodies, LPS- binding protein (LBP), and high-sensitivity C-reactive

protein (hs-CRP) were assessed by ELISA. TLR 4 expression was

analyzed by FACS. 26 healthy individuals were controls.

RESULTS: LP versus ABU had significantly lower anti-ET antibodies:

anti-ET-Ig M – 0.139 (0.103-0.189) optical density unit(o.d.u). versus

0.378 (0.325-0.547) o.d.u. (p50.01); anti-ET-Ig G – 0.873(0.646-1.023)

o.d.u. versus 1.463(1.182-1.74) o.d..u. (p<0.01); anti-ET-Ig A – 0.225

(0.153-0.337) o,d,u, versus 0.404 (0.325-0.952) o.d.u. (p<0.01); and

greater LBP - 44.55 (39.5-50.4) mg/ml versus 31.49 (24.75-37.15) mg/

ml, p<0.01), and greater TLR 4 on monocytes 4.73 (3.21-5.34) MFI versus

2.42 (2.18-2.65) MFI (p<0.01). In ABU anti-ET-Ig G (p<0.01) and anti-

ET-Ig A (p<0.05) were greater than normal, but anti-ET-Ig M levels and

TLR 4 were normal. Hs-CRP in DM2 was greater than controls, but no

differences between LP and ABU (r>0.05).
CONCLUSIONS: Interaction of LPS with LPB with neutralization of

LPS by specific antibodies and elevated levels of TLR 4 expression occur

during UTI in DM2 patients. High antibody response to LPS and normal

TLR 4 expression characterize ABU in DM2 patients.
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334 Association between STAT3 mutations and
phenotypic features in Hyper-IgE Syndrome

Marcos R. Goncalves, MD1, and Persio R. Junior, MD2; 1University of

Sao Paulo, Ribeirao Preto, Brazil, 2University of Sao Paulo, Ribeirao

Preto, Brazil.

RATIONALE: Hyper-IgE Syndrome (HIES) is a primary immunodefi-

ciency characterized by increased serum levels of IgE, eczematous

dermatitis and skin and/or recurrent sinopulmonary infections. The

objective of this study is to find if there are associations between STAT3
mutations and phenotypic features in HIES.

METHODS: Thirteen patients with clinical suspicion of HIES answered a

validated questionnaire proposed by WOELNER et. al. and their blood

samples were collected. The samples were sequenced for STAT3 cDNA
mutations. We identified mutations in the amplified exons and associated

the genotype of the subjects with their clinical phenotype.

RESULTS: The clinical score for HIES fluctuated from 5,83 to 56,63 (n~ao

tem unidade?) All subjects had history of severe infections and most of it

was skin abscesses. Almost all of the subjects (92%) had eczematous

dermatitis and IgE levels shifted from 980 to 32.415 UI/mL.. The

Mutations in STAT3 were found in four patients. They were I659N,

R382W, E638G and Y657C. One of the mutations, I659N, was never

described in the literature before. We are now trying to understand how

how this mutation would impact the phontypic features.

CONCLUSIONS: The analysis included 13 patients with clinical suspi-

cion of HIES of which only 4 presentedmutation in STAT3. We did not find

an associantion between STAT3 mutations and phenotypic features in the

subjects with HIES.

335 Inflammatory Bowel Disease in Patients with
Chronic Granulomatous Disease May Be
Under-Recognized

Brenna Benson, MD1, David Shyr, MD2, Stephen Guthery, MD3, and

Karin Chen, MD4; 1University of Utah School of Medicine, Department

of Pediatrics, Salt Lake City, UT, 2University of Utah Department of Pe-

diatrics, Division of Hematology and Oncology, Salt Lake City, UT, 3Uni-

versity of Utah, Department of Pediatrics, Division of Gastroenterology,

Hepatology, and Nutrition, Salt Lake City, UT, 4University of Utah,

Department of Pediatrics, Division of Allergy and Immunology, Salt

Lake City, UT.

RATIONALE: The incidence of inflammatory bowel disease (IBD) in

patients with chronic granulomatous disease (CGD) is as high as 50%.

Typical IBD treatments come with increased risk of infection in these

patients. We examined the incidence of IBD in our local CGD population

to determine when and how IBD is diagnosed.

METHODS: Clinical and laboratory data were collected from 10 subjects

with CGD at our institution from the years 2003 to present. Patients were

categorized by genetic mutations, GI symptoms, and HSCT recipients.

RESULTS: Of 10 patients, 4/10 had IBD (CGD-IBD) with supportive

histologic findings. Four additional patients had significant GI symptoms

(CGD-GI) but were never diagnosed with IBD; two had biopsy negative

findings and two never underwent diagnostic evaluation. Two CGD-IBD

patients received HSCT, and both had subsequent resolution of GI

symptoms. Notably, one CGD-GI patient who never underwent endoscopy

had resolution of GI symptoms after HSCT. All eight CGD-IBD and CGD-

GI patients had X-linked CYBB gene mutations. The remaining two

patients in this cohort had autosomal recessive NCF1 mutations, and

neither had GI symptoms.

CONCLUSIONS: In our cohort, there was a higher incidence of IBD in

patients with X-linked CGD. Patients with CGD had symptoms of IBD at

the time of or even preceding diagnosis; IBD in CGD is likely under-

diagnosed due to a lack of standard laboratory or endoscopy screening

guidelines. HSCTwas curative for GI diseasemanifestations in 3/3 patients

in our cohort.

336 Children with IgE deficiency have higher rates
of malignancy diagnoses compared with non-
IgE deficient children

Deborah E. Schwartz1, Denisa Ferastraoaru, MD2, and David Rose-

nstreich, MD3; 1Albert Einstein College of Medicine, Bronx, NY, 2Albert

Einstein College of Medicine/Montefiore Medical Center, Bronx, NY,
3Department of Internal Medicine/Allergy and Immunology, Albert Ein-

stein College of Medicine, Montefiore Medical Center, Bronx, NY.

RATIONALE:Wepreviously found that adultswith immunoglobulinE (IgE)

deficiency (<2.5 kU/L) have higher rates of prior malignancy. We sought to

investigate the relationship betweenmalignancy and IgEdeficiency in children.

METHODS: We retrospectively identified children (<18 years) with IgE

levels performed at our hospital between 2010-2017. Patients were catego-

rized as IgE deficient (IgE<2.5 kU/L) vs non-IgE deficient [divided in normal

IgE (2.5-100 kU/L), high IgE (100-1000 kU/L) and very high IgE (>_1000 kU/

L) levels]. Rates of malignancy diagnoses were compared between groups.

RESULTS: IgE levels were measured in 4,586 children and 94 (2.0%) had

IgE deficiency. The IgE deficiency group was younger (4.19 years64.05)

compared to the non-IgE deficiency cohort (7.3 years 64.5, p<0.01) and

includedmorewhites (10.6% vs. 4.4%, p<0.01). A significantly higher rate

of any type of malignancy diagnoses was found in IgE deficient patients (4/

94, 4.3%) compared to those with normal (19/1775, 1.1%; OR54.9, 95%

CI:1.5-15.3, p<0.01), high (16/2059, 0.8%; OR58.6, 95% CI:2.5-28.8,

p<0.01) and very high IgE levels (4/658, 0.6%; OR59.1, 95% CI:1.8-45,

p<0.01; adjusted for age, gender and race). Lymphoma was the predom-

inant malignancy in IgE deficient children (3/4, 75%). Leukemia (1/4,

25%) was the other type of neoplasia found in this group.

CONCLUSIONS: In this tertiary-level hospital cohort of children, the rate of

any type of malignancy diagnoses was significantly higher in IgE deficient

versus non-IgE deficient children, with lymphoma being the most frequent

cancer. Prospective studies are necessary to better define the relationship

between IgE deficiency and malignancy in different cohorts of patients.

337 Severe CD4 Lymphocytopenia in Patients with
Multiple Sclerosis Treated with Fingolimod

Carl B. Lauter, MD FAAAAI1,2, Andrew M. Aneese, MD, MS1,2, Fernando

Figueroa Rodriguez,MD1,2, and Lawrence Eilender,MD1; 1WilliamBeaumont

Hospital, Royal Oak, MI, 2OUWB School of Medicine, Rochester Hills, MI.

RATIONALE: Fingolimod, a sphingosine 1-phosphate receptor modu-

lator is approved as an oral daily therapy for relapsing - remitting multiple

sclerosis (MS). It works by reducing lymphocyte egress from lymphocytes,

thereby limiting their autoimmune effects in the CNS. This medication is

known to causes a lymphopenia and leukopenia but its immunosuppressive

potential is not well appreciated by practicing physicians.

METHODS: Two women taking fingolimod for MS were referred to our

immunology clinic for evaluation of hypogammaglobulinemia. Additional

immune testing was initiated.

The published medical literature on the immune effects of fingolimod was

reviewed.

RESULTS: Patient #1 was age 59 and had four separate bouts of zoster

prior to starting therapy with fingolimod. She had a fifth zoster event while

on the medication. Patient #2 was age 67. Neither patient had prior therapy

with immunosuppressive drugs or natalizumab. The immune studies in

both patients revealed lymphopenia, mild leukopenia, mild hypogamma-

globulinemia, a severe CD4 lymphocytopenia (<30 mil/L absolute) and

lymphocyte subset phenotypes indistinguishable from that seen in patients

with advanced AIDS. Tests for HIV were negative.

To date, increase in zoster infections, multiple basal cell skin cancers and

15 cases of progressive multifocal leukoencephalopathy have been

reported in patients treated with fingolimod.

CONCLUSIONS: Profound immune changes, especially with severe

CD4 lymphocytopenia, can occur in patients on fingolimod therapy. There

is a need to better define the risks for opportunistic infections and tumors

treated with this medication.
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338 Experience With Immunoglobulin Treatment
Among Patients With PIDD in the US

Lori McLeod; RTI, Research Triangle Park, NC.

RATIONALE: This study described the experiences of patients who

received immunoglobulin replacement therapy (IgRT) as treatment for

primary immunodeficiency disease (PIDD).

METHODS: A cross-sectional, observational study was conducted in the

US among adults who self-reported PIDD and current IgRT use. Email

invitations were sent to approximately 7400 Immune Deficiency

Foundation members describing the study. Data were collected using a

web-based survey that included demographic and clinical characteristic

questions in addition to the Immunoglobulin Patient Experience with

Treatment (IgPET) Questionnaire, Life Quality Index (LQI), and

Treatment SatisfactionQuestionnaire forMedication (TSQM-9)measures.

IgPET subscales were scored 1–5, and TSQM-9 and LQI were 0–100, with

higher scores indicating better treatment satisfaction. Descriptive statistics

were calculated to define patients’ treatment experiences.

RESULTS: A total of 814 patients (male, n5128; female, n5683)

completed the survey. Most patients received a PIDD diagnosis >_5 years

earlier (60%), were treated at home (74%), and received subcutaneous

therapy (59%). IgPET subscale scores (mean, SD) were: convenience: 3.5,

0.8; control: 4.1, 0.7; and impacts and interference: 3.4, 0.8. TSQM-9

subscale scores (mean, SD) were: effectiveness: 71.3, 19.9; convenience:

68.0, 20.9; and global satisfaction: 79.7, 19.4. LQI subscale scores (mean,

SD) were: treatment interference: 76.2, 18.0; therapy-related problems:

71.0, 18.5; and therapy settings: 85.6, 16.7. To obtain additional insight,

results were stratified by mode of administration (subcutaneous, intrave-

nous) and treatment location (home, other).

CONCLUSIONS: Several survey measures showed that patients with

PIDD had a relatively favorable experience regarding IgRT.

339 Treatment Challenges of Refractory
Thrombocytopenia in DiGeorge Syndrome

Pooja Purswani, MD1, Jolan E. Walter, MD2, and Panida Sriaroon, MD

FAAAAI3; 1Johns Hopkins All Children’s Hospital, St Petersburg, FL,
2University of South Florida and Johns Hopkins All Children’s Hospital,

St Petersburg, FL, 3University of South Florida, Saint Petersburg, FL.

RATIONALE: DGS presents with wide phenotypic heterogeneity and can

have multi-organ system involvement. At our institution, 26 out of 67

patients with DGS have cytopenia. We describe two patients who have the

most severe thrombocytopenia refractory to traditional treatments.

METHODS: Clinical courses, laboratory data, and treatments were

reviewed.

RESULTS: Patient A is a 19-year-old Caucasian female who presented

with thrombocytopenia at age 4 years and was diagnosed with DGS.

Thrombocytopenia persisted and she later developed intermittent episodes

of Coombs-positive hemolytic anemia and positive anti-granulocyte

antibodies. Anti-platelet antibody was not detected. She has continued to

have intermittent thrombocytopenia flares despite treatments for over a

decade that have included high dose IVIG, mycophenolate, two courses of

rituximab and splenectomy.

Patient B is an 11-year-old Haitian male who was diagnosed with DGS at

birth. He has had megathrombocytopenia and episodes of pancytopenia

with positive antibodies to red cells, platelets and neutrophils. He failed

cyclosporine and rituximab treatment for thrombocytopenia and has been

corticosteroids and mycophenolate dependent since age 4 years. He later

developed extensive oral papilloma requiring multiple cauterizations.

Therefore, treatment was changed to high dose IVIG and sirolimus,

however, thrombocytopenia did not improve. Another course of rituximab

is being given currently and splenectomy is being considered.

CONCLUSIONS: While DGSmay present with multilineage cytopenias,

the treatment for thrombocytopenia is the most challenging. Data on

management beyond traditional first and second-line therapies are limited.

Patients who fail standard treatments often require long-term and

aggressive treatment and are at high risk of developing complications

from chronic immunosuppressive medications.

340 Prevalence, Correlates, and Impact of Primary
Immunodeficiency in Hospitalized Patients
with Hematologic Malignancies

Sonia Mathew, MD1, and Kahee A. Mohammed, MD, MPH2; 1Saint

Louis University School of Medicine, St. Louis, MO, 2Saint Louis Univer-

sity Center for Health Outcomes Research, St. Louis, MO.

RATIONALE: Patients with primary immunodeficiency (PID) are at

increased risk of developing hematological malignancies (HM). This study

aimed to describe the prevalence, sociodemographic correlates, and impact

of PID in hospitalized patients with HM.

METHODS: We analyzed data from the Nationwide Inpatient Sample

2008–2014 to identify patients with HM and PID using ICD-9 Codes.

Weighted multilevel hierarchical logistic regression model was used to

describe factors associated with PID, and to evaluate the impact of PID on

in-hospital mortality, length of hospital stay, and average total hospital

charges among patients with HM.

RESULTS: Among 537,941 patients with HM, 10,020 had PID (weighted

prevalence51.9%). Higher prevalence was among patients with Chronic

Lymphocytic Leukemia (4.5%) followed byAcute Lymphocytic Leukemia

(1.9%). In the multivariate analysis, higher odds of PIDwere among young

(odds ratio [OR]50.97, 95% confidence interval [CI]50.95–0.98), male

(OR51.05, 95% CI51.03–1.08), Black (OR50.40, 95% CI50.36–0.43)

and Hispanic (OR50.63, 95% CI50.57–0.67) vs. White, living in

Midwest vs. South (OR51.18, 95% CI51.12–1.24), and patients who

had higher comorbidity index (OR51.62, 95% CI51.50-1.76).

Furthermore, patients with PID had higher odds of in-hospital mortality

(OR51.17, 95% CI51.08–1.28) and prolonged hospital stay (OR51.33,

95%CI51.26–1.40), and higher average total hospital charges ($98,081 vs

$68,528) compared to peers without PID.

CONCLUSIONS: This study highlights characteristics of patients with

PID and their impact on short term outcomes in hospitalized patients with

HM. Strategies for identifying PID patients at risk of hematologic

malignancies should be developed to reduce mortality and healthcare

utilization.
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341 Ataxia-Telangiectasia: Epidemiological Survey
in Latin America

Ellen Oliveira Dantas, MD1, Jessica Loekmanwidjaja, MD2, Juliana

Themudo Lessa Mazzucchelli3, Carolina S. Aranda, MD, PhD4, Maria

Edith Gonz�alez Serrano, MD5, Liliana Bezrodnik, MD6, Ileana

Moreira, MD6, Janaira Fernandes Severo Ferreira, MD7, Vera M.

Dantas, MD8, Val�eria Soraya de Farias Sales, MD9, Carmen C. Fernandez,

Sr, DO PhD10,11, Maria Marluce dos Santos Vilela, MD, PhD12, Isabella

Prado Mota13, Jose Franco, MD PhD14, Julio C. Orellana, PhD15, Cristina

M. Kokron, MD, PhD16, Lorena Regairaz, MD17, Diana

Cabanillas, MD17, Myrthes T. Barros, MD16, Carmen L. Navarrete

Suarez, MD18, Nelson Augusto Rosario, MD PhD FAAAAI19, Herberto

J. Chong Neto, MD PhD FAAAAI19, Olga Akiko Takano, MD20, Maria

Isabel Santos Valdomir Nadaf, MD21, Lillian SL. Moraes, MDMSc22, Fa-

biola Scancetti Tavares, MD23, Flaviane Rabello, MD23, Jessica

Pino, MD24, Wilmer Cordova Calderon, MD25, Daniel Enrique Mendonza

Quispe, MD25, Ekaterine S. Goudouris, MD26, Virginia Pati~no, MD27, Ce-

cilia Montenegro, MD27, Monica Souza, MD28, Aniela Castelo

Branco, MD29, Antonio Condino-Neto, MD PhD30, Wilma Carvalho

Neves Forte, MD31, Flavia Amendola Anisio Carvalho32, Gesmar

Segundo, MD33, Marina Fernandes Almeida Cheik, MD34, Persio R.

Junior, MD35, Maryanna Peres, MD36, Annie Mafra Oliveira, MD37, Ar-

naldo Carlos Porto Neto, MD FAAAAI38, Maria Claudia Ortega

L�opez, MD39, Alejandro Alozano, MD40, Natalia Alozano, MD41, Leticia

Hernandez, MD42, Anete S. Grumach, MD, PhD43, Daniele Comin

Costa, MD44, Nelma Maria Neves Antunes, MD45, Victor

Nudelman, MD46, Camila Teles Machado Pereira47, Maria Dolores Mog-

ica Martinez, MD48, Francisco Javier Rodriguez Quiroz, MD49, Aristo-

teles Alvarez Cardona, MD50, Maria Enriqueta Nunez, MD51, Jairo

Antonio Rodriguez, MD52, C�elia Mart�ınez Cuellar53, Gustavo

Vijoditz, MD54, Dani�elli Christinni Bichuetti-Silva, MD55, Carolina

CM. Prando, MD PhD56, and Beatriz Tavares Costa-Carvalho, MD

PhD4; 1Universidade Federal de S~ao Paulo (UNIFESP), S~ao Paulo, Brazil,
2UNIFESP, S~ao Paulo, Brazil, 3Federal University of Sao Paulo, Sao

Paulo, Brazil, 4Federal University of S~ao Paulo, Sao Paulo, Brazil, 5Insti-

tuto Nacional de Pediatria, Ciudad de M�exico, Mexico, 6Hospital de

Ni~nos Ricardo Gutierrez, Buenos Aires, Argentina, 7Hospital Infantil Al-

bert Sabin, Fortaleza, Brazil, 8Private practice, Natal, Brazil, 9Universi-

dade Federal do Rio Grande do Norte, Natal, Brazil, 10Private practice,

S~ao Paulo, Paraguay, 11Inmune, Ciudad del Este, Paraguay, 12Division

of Allergy and Immunology, Department of Pediatrics, State University

of Campinas, Campinas, Brazil, 13Centro de Investigaç~ao em Pediatria

-CIPED da Faculdade de Ciências M�edicas, Campinas, Brazil, 14Univer-

sity of Antioquia, Medellin, Colombia, 15Hospital de Ni~nos de la Santi-

sima Trinidad, Cordoba, Argentina, 16Clinical Immunology and Allergy

Division, University of S~ao Paulo, S~ao Paulo, Brazil, 17Hospital de Ni~nos
Sor Maria Ludovica, Buenos Aires, Argentina, 18Hospital Roberto del

Rio, Santiago, Chile, 19Federal University of Parana, Curitiba, Brazil,
20Federal University of Mato Grosso, Cuiaba, Brazil, 21Hospital Univer-

sit�ario J�ulio M€uller - HUJM / UFMT, Cuiab�a, Brazil, 22Federal University
of Mato Grosso, Cuiab�a, Brazil, 23Hospital da Criança de Bras�ılia Jos�e de

Alencar, Bras�ılia, Brazil, 24Clinica Fundaci�on Valle del Lili, Cale,

Colombia, 25Faculty of Medicine National University of San Marcos

(UNSM), Lima, Peru, 26UFRJ-IPPMG, Rio De Janeiro, Brazil, 27Hospital

de Pediatr�ıa del Centro Hospitalario Pereira Rossell, Montevideo,

Uruguay, 28Hospital Federal dos Servidores do Estado, Rio De Janeiro,

Brazil, 29Hospital Federal dos Servidores do Estado, Rio de Janeiro,

Brazil, 30Institute of Biomedical Sciences, Department of Immunology,

University of S~ao Paulo, Sao Paulo, Brazil, 31Faculdade de Ciências

M�edicas da Santa Casa de S~ao Paulo, S~ao Paulo, Brazil, 32Instituto Fer-

nandez Figueira IFF / Fiocruz, Rio de Janeiro, Brazil, 33FEDERAL UNI-

VERSITY OF UBERLANDIA, Uberlandia, Brazil, 34Federal University

of Uberlandia, Uberlandia, Brazil, 35University of Sao Paulo, Rineirao

Preto, Brazil, 36University of S~ao Paulo, Ribeir~ao Preto, Brazil, 37Hospital

Universit�ario Presidente Dutra, S~ao Luiz, Brazil, 38School of Medicine

UPF, Passo Fundo, Brazil, 39Hospital Universit�ario Infantil de San Jos�e,

Bogot�a, Colombia, 40Cl�ınica Universitaria Reina Fabiola/Universidad

Cat�olica de C�ordoba, C�ordoba, Argentina, 41Cl�ınica Universitaria Reina

Fabiola/Universidad Cat�olica de C�ordoba, Bogot�a, Argentina, 42Hospital

Ni~no DIF Hidalgo, Pachuca de Soto, Mexico, 43Clinical Immunology,

Faculty of Medicine ABC, Santo Andre, Sao Paulo, Brazil, 44Hospital

de Clinicas de Porto Alegre, Porto Alegre, Brazil, 45Universidade Estadual

de Montes Claros, Montes Claros, Brazil, 46Hospital Israelita Albert Ein-

stein, S~ao Paulo, Brazil, 47Private practice, Bras�ılia, Brazil, 48CMN Raza

Mexico, Ciudad de M�exico, Mexico, 49Instituto Hondure~no de Seguridad

Social, San Pedro, Honduras, 50Universidad Aut�onoma de Aguascalientes,

Aguas Calientes, Mexico, 51Hospital Civil de Guadalajara Dr Juan I Men-

chaca, Guadalajara, Mexico, 52South Colombian University, Neiva,

Colombia, 53Instituto de Medicina Tropical, Assunci�on, Paraguay, 54Hos-
pital Nacional Alejandro Posadas, Buenos Aires, Argentina, 55Universi-

dade Federal de Goi�as, Goiânia, Brazil, 56Rockefeller University, New

York, NY.

RATIONALE: Ataxia-telangiectasia (AT) is a rare neurodegenerative

disorder characterized by ataxia, telangiectasia, and immunodeficiency.

We aimed to evaluate the multisystem involvement in AT by describing

clinical features and outcomes of Latin American (LA) patients.

METHODS: cross-sectional and multicenter study. Referral centers from

all over LA filled in a questionnaire with clinical and laboratory data based

on patients’ records.

RESULTS: 228 patients from 10 LA countries were evaluated. Mean ages

at the time of symptom onset and diagnosis were 1.6361.09 and

5.6663.48 years, respectively. The most common immunodeficiency

was IgA deficiency (60.8%), followed by IgG deficiency (28.6%). IgA

and IgM showed a tendency to decrease as the patient grew older (p50.001

and 0.048). IgA deficiency was associated with recurrent airway infections

(p50.038). 120 (79,5%) patients presented with low CD3+CD4+ count

and 115 (92%) with low CD19+ count. Regarding nutritional status, as

patients grow older there is an increase in severe thinness (p50.016).

Median survival was 23 years and Kaplan-Meier 20-year-survival rate was

52,6%. IgG deficiency and female gender were associated with a decrease

in estimated survival function (p50.02 and 0.049).

CONCLUSIONS: There is a high prevalence of laboratory immunologic

abnormalities and recurrent infections in AT patients. Knowledge of

specific regional characteristics and variables which can be related with

survival allows for suitable patient follow-up and may increase quality of

life.
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342 No Seroconversion For Anti-b2GPI Antibodies In
Patients Treated with Prometics Intravenous
Immunoglobulin 10% Solution

Hassan A. Ahmad,MD1, G. Wendell Richmond, MD1, James Moy, MD1,

Joseph Parker, MD2, Diane Trybul, BS2, Stacy Plum, PhD2, and John

Moran, MD, FRACP, FACP3; 1Rush University Medical Center, Chicago,

IL, 2Prometic Biotherapeutics Inc, Rockville, MD, 3Prometic Life Sci-

ences, Laval, QC, Canada.

RATIONALE: Prometic’s Immunoglobulin Intravenous 10% solution,

the investigational medicinal product (IMP), and other immunoglobulin G

(IgG) products contain the plasma protein b2-glycoprotein I (b2GPI).

Antibodies to b2GPI, including domain I (b2GPI-DI), are known to be

associated with an increased risk of thrombosis. We investigated these

antibodies in our Phase 3 study in patients with primary humoral

immunodeficiency diseases (PIDD).

METHODS: Eighty-two patients aged 2-80 years with PIDD were

enrolled. All patients were on a stable dose of IgG commercial product

(CP) for at least 3 months, with serum IgG trough levels >500 mg/dL, and

negative for anti-b2GPI and b2GPI-DI antibodies. After initial treatment

with CP, all patients were switched to IMP at the same dose and schedule

for 1 year. Antibodies were quantified by chemiluminescent assay prior to

each infusion. Seroconversion was defined as antibody titer >_40 CU twice

on tests conducted at least 12 weeks apart and/or antibody titers >20 CU

but <40 CU in combination with a thrombotic event. Thrombosis was

evaluated throughout the study.

RESULTS: No seroconversion was observed in any patient, and no patient

treated with IMP had a thrombotic event during the conduct of the study.

Anti-b2GPI or b2GPI-DI antibodies were detected (titers >20 CU)

without seroconversion in 2 patients treated with IMP, 2 patients treated

with both CP and IMP, and 1 patient treated with CP. One patient treated

with CP had a thrombotic event, with no detectable antibodies.

CONCLUSIONS: Seroconversion of anti-b2GPI or b2GPI-DI antibodies

was not observed in patients with PIDD treated with IMP.

343 Tolerability of Higher Than Current Infusion Rate
and Volume of the 20% Subcutaneous
Immunoglobulin IgPro20 in Primary
Immunodeficiency: an Open-Label Multicenter
Study (HiLo)

Mikhail A. Rojavin1, Jutta Hofmann2, and Michaela Praus3; 1CSL Behr-

ing, King of Prussia, PA, 2CSL Behring LLC, King of Prussia, PA, 3CSL

Behring GmbH, Marburg, Germany.

RATIONALE: Subcutaneous immunoglobulin G (IgG) replacement

therapy (SCIG) for primary immunodeficiency (PID) provides several

benefits over intravenous IgG: increased dosing flexibility, stable serum

IgG levels, and potential reductions in ‘wear-off effect’. The currently-

approved infusion parameters in the United States for the SCIG IgPro20

(Hizentra�, CSLBehring, Bern, Switzerland) are injection site volume <_25

mL and flow rate <_25mL/h/site. This open-label, multicenter, parallel-arm,

non-randomized study will evaluate the tolerability of higher infusion pa-

rameters of IgPro20 using forced upward titration design.

METHODS: Forty-five PID patients will be evaluated in three cohorts

(n515/cohort): Pump-Assisted Volume (weekly infusions; injection

volume 25/40/50 mL/site); Pump-Assisted Flow Rate (weekly infusions;

infusion rate 25/50/75/100 mL/h/site); Manual Push Flow Rate (2–7

infusions/week; infusion rate 30/60/120 mL/h/site). Responders in the

Pump-Assisted cohorts are those who tolerate >_3 of 4 infusions at each

parameter level; in the Manual Push cohort, a similar definition was used,

taking into account the variable infusion frequency. The primary endpoint

is responder rate. Each parameter level will be tested for 4 weeks, after

which responders will be switched to the next level. Weekly IgPro20 dose

will remain as prescribed by the treating physician, usually 100–200 mg/

kg. Serum IgG trough levels will be assessed on Day 1 and at study end.

RESULTS: Patient enrollment is ongoing. Currently, all patients tolerate

the evaluated parameters well.

CONCLUSIONS: This study design applies the most rigorous approach

to evaluating individual tolerability levels of SCIG infusion parameters. If

successful, higher infusion parameters for SCIG administration will reduce

infusion time and injection site number.

344 Contrasting Clinical Presentations In Brothers
With Identical STAT3 Gain-Of-Function
Mutations

JonathanW. Sachs, MD,MPH1, Holly K. Miller2, Benjamin L. Wright3,

and Cindy S. Bauer4; 1Department of Pediatrics, Phoenix Children’s Hos-

pital, Phoenix, AZ, 2Center for Cancer and Blood Disorders, Phoenix

Children’s Hospital, Phoenix, AZ; Division of Hematology/Oncology,

Mayo Clinic, Scottsdale, AZ, 3Mayo Clinic, Scottsdale, AZ; Division of

Pulmonology, Phoenix Children’s Hospital, Phoenix, AZ, 4Division of

Pulmonology, Phoenix Children’s Hospital, Phoenix, AZ; Mayo Clinic

Department of Allergy, Asthma and Immunology, Scottsdale, AZ.

RATIONALE: Germline loss-of-function mutations in STAT3 are well

known to cause immunodeficiency, namely Hyper-IgE syndrome. In

contrast, Gain-of-function (GOF)mutations in STAT3 have only recently

been described. Individuals can present with immune dysregulation, multi-

organ autoimmunity, autoimmune cytopenias, lymphoproliferation, and

infections. Here we present two brothers with identical STAT3 GOF muta-

tions but differing multisystem autoimmune conditions.

METHODS: Brother #1 is a 20-year-old male with lymphocytic colitis,

hypogammaglobulinemia requiring replacement therapy, chronic-recur-

rent reactive lymphadenopathy, and intermittent immune thrombocyto-

penia (DAT+). Infectious history is notable for two episodes of pneumonia

treated as an outpatient. Brother #2 is an 18-year old male with p-ANCA

vasculitis/microscopic polyangiitis diagnosed after severe pulmonary

hemorrhage requiring ECMO, chronic kidney disease (necrotizing and

crescentic glomerulonephritis) and short stature. Infectious history is

notable for pulmonary coccidioidomycosis while on immune suppression.

RESULTS: Brother #1 was found to have a STAT3 gain-of-function

mutation (p.Thr716Met). Subsequently, brother #2 was tested and found to

have the same mutation. Brother #1 is planned to start on medical therapy

consisting of tocilizumab (anti-IL6), ruxolitinib (JAK inhibitor), and

immunoglobulin replacement. Brother #2 is continuing azathioprine for

vasculitis. Both are also under consideration for HSCT.

CONCLUSIONS: STAT3 GOFmutations are associated with autosomal-

dominant multisystem immune dysregulation. Patients can be medically

treated with JAK/STAT inhibitors to restore regulatory T-cell homeostasis.

Allogeneic stem cell transplant is a curative option, with increased

survivability when the patient’s immune dysregulation is quiescent.

These cases highlight the phenotypic variability of STAT3 GOF disorders

in siblings with the same mutation. Further research is needed to delineate

genotype-phenotype correlation.
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345 The absolute lymphocyte count (ALC) is a
significant clue for immune deficiency

Shaunah Ritter, DO; University of Kentucky, Lexington, KY.

RATIONALE: LowALCs determined as part of a routine CBCmay be an

important clue to immunodeficiency.

METHODS: The relationship between the routine CBC and a detailed

lymphocyte analysis performed on the same day were studied in non-HIV

positive patients presenting to the adult immunology clinic from 01/01/15

to 01/01/18. This interim analysis reports the relationship demonstrated in

122 patients. With one exception, the norms for the CD4, CD8 and CD19

and CD16/56 established by the clinical laboratory were used as the

standards for normal or abnormal. The statistical significance of the data

was calculated by Chi Square (X2) comparing the selected ALC range

versus values above that range 1.2 k/ul.

RESULTS: ALC0.22 to 1.2 k/ul vs.>1.2 to 4.73, k/ul. X2: CD4523.6348,

p<0.01; CD8512.4406 p< 0.001; CD195 4.4612 p< 0.05. ALC 1.2 to 2.0

k/ul vs. > 2.1k/ul. X2: CD45 2.1951 p < 0.05; CD195 8.9701, p <0.05;
CD8 NS This indicates there is a good chance of detecting a low value

for one of these lymphocyte subsets if the ALC<1.2 k/ul and also suggests

that low CD4 and CD19 values 1.2 to 2.0 k/ul could be identified but the

chances are significantly less.

CONCLUSIONS: Recognizing patients were being investigated for a

possible immune deficiency and not the general population, data demon-

strates an ALC below 1.2 k/ul may reflect significantly low lymphocyte

subsets. Other patient populations at risk for low ALCs include those

receiving chemotherapy or XRT, HIV positivity, debilitated and age > 80

patients.

346 Efficacy, Tolerability and Persistence of
Subcutaneous Immunoglobulin Provided
Through Immunology Physician Practices for
the Treatment of Primary Immunodeficiencies

Richard F. Herrscher, MD, FAAAAI1, Tidence L. Prince, MD,

FAAAAI2, Lucinda J. Van Anglen, PharmD3, and Claudia P. Schroeder,

PharmD, PhD3; 1AIRCare P.A., Plano, TX, 2Allergy, Asthma and Sinus

Center, Knoxville, TN, 3Healix Infusion Therapy, Sugar Land, TX.

RATIONALE: To investigate efficacy, tolerability and persistence of 5

brands of subcutaneous immunoglobulin (SCIG) in patients with primary

immunodeficiency diseases (PIDD) in a real-world immunology physician

practice setting.

METHODS: We conducted a retrospective chart review of records from

two immunology physician practices with pharmacy services for patients

receiving SCIG in 2017. Data collected included demographics, disease

characteristics, current and previous immunoglobulin (IgG) regimens, IgG

serum levels, infection rates, adverse reactions and hospitalizations.

Persistencewas assessed as time from first dose of SCIG to discontinuation

during the study period.

RESULTS: Forty-two pts (mean age 52, 78% female) received various

SCIG therapies for treatment of PIDD, including Cuvitru, Gammagard,

Gamunex C, Hizentra and HyQvia. Patients were assessed monthly. Three

patients had drug changes and 9/42 had drug dosage increases during the

study period. Adverse reactions occurred in 31/42 (74%) of patients. The

reactions were primarily mild, with infusion site reactions and headache

most common. All were managed without drug discontinuation. Serious

bacterial infection (pneumonia) was observed in 2/42 patients (4.7%),

requiring short term hospitalization with resolution. Persistence with

therapy was achieved in 98% of patients (41/42).

CONCLUSIONS: Self-administration of various brands of SCIG for

PIDD proved effective and tolerable, with manageable adverse reactions.

Persistence of therapy was remarkedly high, suggesting positive patient

experiences when managed through an immunology physician practice

setting.

347 Quality of life evaluation in Hereditary
Angioedema patients on home plasma derived
C1 inhibitor infusion

ShamimH.Wadiwalla, MD, FRCPC1, and Amin S. Kanani, MD2; 1Uni-

versity of British Columbia, Surrey, BC, Canada, 2University of British

Columbia, Vancouver, BC, Canada.

RATIONALE: Hereditary Angioedema (HAE) is a debilitating and life

threatening disease that can impact quality of life. Treatment of acute

angioedema attack is C1 inhibitor concentrate infusion (plasma derived or

recombinant), icatibant, ecallantide. Delay in the treatment can be life

threatening specially for laryngeal attacks.

METHODS: In this study, we evaluate the change in quality of life score

of patients trained for home infusion of C1 inhibitor for acute attacks.

Quality of life was assessed before and up to 12 months after training using

Profile of Mood State (POMS) and Short form from Health Survey (SF36).

RESULTS: Seven HAE patients were recruited. There was improvement

in the tension score and total mood score in the POMS scores. Therewas no

statistically significant improvement in the SF-36 scores.

CONCLUSIONS: There was a trend for quality of life to improve with

home C1 infusion training. Statistical significance was not observed for

most scores. This is likely due to small sample size. Home C1 inhibitor

administration may improve quality of life in HAE patients.

348 Humoral Immunity in End-Stage Lung Disease
Prior to Lung Transplantation

Kara E. Coffey, MD1, Russell S. Traister, MD PhD2, Maylene Xie, MD3,

Joseph M. Pilewski, MD1, and Andrej A. Petrov, MD1; 1Division of Pul-

monary, Allergy, and Critical Care Medicine, University of Pittsburgh

Medical Center, Pittsburgh, PA, 2Section on Pulmonary, Critical Care, Al-

lergy and Immunologic Diseases, Wake Forest Baptist Medical Center,

Winston Salem, NC, 3Department of Medicine, University of Pittsburgh

Medical Center, Pittsburgh.

RATIONALE: Hypogammaglobulinemia (HGG) has been reported in

more than 60% of lung transplant (LT) recipients and decreased

pneumococcal titers (< 70% protective titers) have been reported in 86%

of LT recipients following lung transplantation. We evaluated humoral

immunity in subjects with end-stage lung disease prior to lung

transplantation.

METHODS: This is a single center prospective observational study of LT

recipients. Pre-transplant IgG levels and pneumococcal titers were

obtained within one year prior to transplant. Analysis was performed

using non-parametric tests.

RESULTS: 94 subjects were prospectively evaluated. Themedian agewas

60 years (IQR, 51-64); 63.8%male and 90% Caucasian. 41.5% of subjects

had idiopathic pulmonary fibrosis (IPF) and 25.5% had chronic obstructive

pulmonary disease (COPD). HGG was present in 15% and decreased

pneumococcal titers were present in 73% of subjects. Immunoglobulin

levels were lower in subjects with COPD compared with other diseases

(p50.0002). HGG (IgG< 700mg/dl) occurred in 33.3% of COPD subjects

and 2.6% of IPF, with no inter-group difference in the number of protective

pneumococcal titers (p50.65). Subjects with lower pre-transplant IgG had

fewer protective pneumococcal titers (p50.001), and pre-transplant

prednisone dosing was inversely correlated with pre-transplant IgG levels

(Spearman’s rho5 -0.25, p50.01) and less than 2 protective pneumococcal

titers (p50.005). Pre-transplant IgG levels were higher in those with CT

scan-confirmed bronchiectasis.

CONCLUSIONS: The type of underlying end-stage lung disease and

prednisone dosing contribute to HGG and prednisone dosing impacts

pneumococcal antibody titers. The presence of bronchiectasis is not

associated with HGG in end-stage lung disease.
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349 Ig20Gly Tolerability and Infusion Characteristics
in Pediatric and Advanced Age Patients With
Primary Immunodeficiency Diseases

Kenneth Paris, MD MPH1, Daniel Suez, MD FAAAAI2, Sudhir

Gupta, MD PhD FAAAAI3, Iftikhar Hussain, MD FAAAAI4, Mark

Stein, MD5, Ping Wang, PhD6, Barbara McCoy, PhD7, and Leman Yel,

MD, FAAP, FAAAAI6; 1200 Henry Clay Avenue, NEW ORLEANS,

LA, 2Allergy, Asthma & Immunology Clinic, PA, Irving, TX, 3University

of California at Irvine, Irvine, CA, 4Allergy, Asthma, and Immunology

Center, Tulsa, OK, 5Allergy Associates of the Palm Beaches, North

Palm Beach, FL, 6Shire Plc, Cambridge, MA, 7Shire Plc, Vienna, Austria.

RATIONALE: Subcutaneous immune globulin 20%, Ig20Gly, was well

tolerated in the phase 2/3 North American study in patients with primary

immunodeficiency diseases (PIDD). Here we analyze the tolerability and

onboarding experience with Ig20Gly infused at high rates and volumes in

pediatric and advanced age patients (2–<16 y and >_60 y).

METHODS: Patients aged >_2 years with PIDD received weekly Ig20Gly

infusions at volumes <_60mL/site and rates <_60mL/h/site for;1.3 years in

the North American study (NCT01218438). Adverse events (AEs),

tolerability, and infusion parameters were assessed in pediatric (n521)

and advanced age patients (n514).

RESULTS: Median maximum infusion rates and volumes/site were

higher in advanced age patients (60 mL/h/site; 47.5 mL/site) versus

pediatric patients (30 mL/h/site; 26.75 mL/site). Five (23.8%) pediatric

patients and 9 (64.3%) advanced age patients used infusion rates >_60mL/h/

site for >_2 infusions.Maximum infusion rates were not tried in themajority

of pediatric patients given the smaller dose volumes used in these patients.

Percentages of infusions associated with causally related AEs were low

among pediatric patients (all [2.8%], local [2.7%], systemic [0.4%]) and in

advanced age patients (all [1.3 %], local [0.4%], systemic [0.9%]); none

were serious or severe in either age group. Larger infusion volumes and

faster infusion rates were not associatedwith an increase in causally related

local AEs in either age group.

CONCLUSIONS: Ig20Gly infused at relatively high rates and volumes

was well tolerated in both pediatric and advanced age patients with PIDD.

350 Vasculitis as a major morbidity factor in patients
with hypomorphic RAG mutations

Christoph B. Geier1, Jocelyn R. Farmer2, Zsofia Foldvari3, Boglarka Uj-

hazi4, Martha M. Eibl1,5, Hermann M. Wolf1,6, John W. Sleasman7, Suhag

Parikh, MD8, Meredith A. Dilley9, Sung-Yun Pai10, Lauren Henderson11,

Melissa Hazen11, Benedicte Neven12,13, Svetlana O. Sharapova14, Snez-

hina Mihailova15, Kevin Byram16, Jim M. Fernandez16, Leonard Calabr-

ese17, and Jolan E. Walter, MD18,19; 1Immunology Outpatient Clinic,

Vienna, Austria, 2Massachusetts General Hospital, Boston, MA, 3Depart-

ment of Cancer Immunology, Institute for Cancer Research, Oslo, Nor-

way, 4University of South Florida and Johns Hopkins All Children’s

Hospital, Saint Petersburg, 5Biomedizinische Forschungs GmbH, Vienna,

Austria, 6Sigmund Freud Private University- Medical School, Vienna,

Austria, 7Duke University, Durham, NC, 8Duke University Medical Cen-

ter, Durham, NC, 9Department of Immunology, Boston Children’s Hospi-

tal, Harvard Medical School, Boston, 10Room 08214, Boston Children’s

Hospital, Boston, MA, 11Division of Immunology, Department of Rheu-

matology, Boston Children’s Hospital, Boston, MA, USA, Boston, 12Paris

Descartes-Sorbonne Paris Cit�e University, Imagine Institute, Paris,

France, 13Pediatric Hematology-Immunology and Rheumatology Unit,

Necker-Enfants Malades University Hospital, Assistance Publique-

Hôpitaux de Paris, Paris, France, 14Research Department, Belarusian

Research Center for Pediatric Oncology, Hematology and Immunology,

Minsk, Belarus, 15Department of Clinical Immunology Medical Univer-

sity of Sofia, Sofia, Bulgaria, 16Cleveland Clinic Center for Vasculitis

Care and Research, Cleveland, 17The Cleveland Clinic, Cleveland, OH,
18Division of Pediatric Allergy/Immunology, Massachusetts General

Hospital for Children, Harvard Medical School, Boston, MA, 19University

of South Florida and Johns Hopkins All Children’s Hospital, St Peters-

burg, FL.

RATIONALE: In a recent search of the USIDNet database, vasculitis was

found to be an uncommon complication (1.6%), however associated with

CVID (38%). (Byram K. et al. AAAI meeting 2019) We also reported that

hypomorphic RAG deficiency may occur in 1 in 500 patients with antibody

deficiency, including CVID.

METHODS: The aim of this study was to establish the clinical, laboratory

features and treatment outcome of vasculitis in RAG deficiency. In our

cohort of 67 patients with hypomorphic RAG deficiency, we identified 7

patients (10.4%) with episodes of vasculitis.

RESULTS: Median age was 5 years, with vasculitis occurred early in

course of disease with a mean onset of 2 years compared to diagnosis of

RAGdeficiencywith 3 years. Vasculitis was associatewith a highmortality

(5/7, 71%) and was complicated by significant end organ necrosis (n53),

stroke (n51). Systemic vasculitis was refractory to first- or second-line

therapy, including steroids and immunosuppression and requiredHSCT for

definitive management. Although patients were mostly ANCA negative,

anti-cytokine antibodies were detected in a large fraction of the cases (3/5,

60 %). Varicella or other viral infections preceded in the onset of disease in

many of the patients (2/5, 40%).

CONCLUSIONS: Our data suggest that vasculitis is a key component of

morbidity among patients with hypomorphic RAG variants. Diagnostic

serology may be misleading and may be extended to testing for anti-

cytokine antibodies. Early escalated of treatment such as HSCT may

improve therapeutic outcome. Evaluation for RAG deficiency should be

considered among PID patients with antibody deficiency and vasculitis.
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351 Hyaluronidase-Facilitated Subcutaneous
Immunoglobulin 10% in Patients With Primary
Immunodeficiency Diseases: Interim Analysis
of Adverse Events in a Global Post-
Authorization Safety Study

Arye Rubinstein, MD, PhD1, Tracy A. Bridges, MD2, H. James

Wedner, MD FAAAAI3, Donald McNeil, MD4, Richard L.

Wasserman, MD PhD FAAAAI5, Raffi Tachdjian, MD, MPH6, Steven

V. Stryk, MD FAAAAI7, Martha M. Tarpay, MD8, Katharina Fielhauer9,

Heinz Leibl, PhD9, and Leman Yel, MD, FAAP, FAAAAI10; 1Albert Ein-

stein College of Medicine and Montefiore Hospital, Bronx, NY, 2Allergy

& Asthma Clinics-Ga, Albany, GA, 3Barnes-Jewish Hospital, Washington

University School of Medicine, St Louis, MO, 4Optimed Research, LTD,

Columbus, OH, 5Allergy Partners of North Texas Research, Dallas, TX,
6University of California, USA, Los Angeles, CA, 7Canton Asthma & Al-

lergy, Canton, MI, 8Allergy, Asthma, and Clinical Research Center, Okla-

homa City, OK, 9Shire, Vienna, Austria, 10Shire Plc, Cambridge, MA.

RATIONALE: To acquire long-term safety data on IGHy (immunoglob-

ulin infusion 10% with recombinant human hyaluronidase [rHuPH20]) a

post-authorization safety study was initiated in patients with primary

immunodeficiency diseases (PIDD).

METHODS: This ongoing, prospective, non-interventional, open-label,

uncontrolled, multicenter study includes patients aged >_16 years with

PIDD receiving IGHy in the United States. Patients are followed according

to standard clinical practice and their treatment regimen is at the discretion

of the treating physician. All adverse events (AEs) are assessed based on

seriousness, severity, and causal relatedness to IGHy. The presence of anti-

rHuPH20 antibody is evaluated on a voluntary basis.

RESULTS: As of August 2017, 175 patients were enrolled at 26 US study

sites. Two patients had discontinued due to an AE. There were no

treatment-related serious AEs (SAEs). Fifteen (8.6%) patients reported

22 unrelated SAEs (14 severe, 7 moderate, and 1 mild). Ten of 22 SAEs

were infections (pneumonia[3], cellulitis[2], bronchitis[1], Herpes Zoster

[1], influenza[1], respiratory tract infection[1], urinary tract infection[1]).

Non-serious causally related local AEs were reported in 16 patients (0.07

AEs/infusion) and systemic AEs in 25 patients (0.14 AEs/infusion). Seven

of 113 patients with anti-rHuPH20 antibody data had >_1 positive binding

antibody test to rHuPH20 (titer >_1:160); no neutralizing rHuPH20

antibodies were detected.

CONCLUSIONS: This study of IGHy in routine clinical practice supports

previous observations that IGHy is well tolerated in patients with PIDD

with rates of systemic AEs substantially less than intravenous IG and local

AEs comparable with conventional subcutaneous IG. There were no

reports of treatment-related SAEs or neutralizing anti-rHuPH20

antibodies.

352 Interim Safety Data in a Prospective, Open-
label, Multi-center Study of the Efficacy,
Safety, Tolerability, and Pharmacokinetics of
Plasmacap Ig in Patients with Primary
Immunodeficiency Diseases (Pidd)

Richard L. Wasserman, MD PhD FAAAAI1, Jacinthe Guindon, MSM2,

and Jen Seda, MD2; 1Allergy Partners of North Texas, Dallas, TX, 2Evolve

Biologics, Mississauga, Canada.

RATIONALE: PlasmaCap IG is a novel immunoglobulin manufactured

through affinity chromatography (PlasmaCap EBA�) eliminating the use

of ethanol precipitation, resulting in a high purity IgG. We present interim

safety data from the adult portion of the Phase III multi-center study of

PlasmaCap IG in PIDD patients.

METHODS: To date, 48 adult PIDD subjects have been enrolled.

Subjects, aged 17 to 70 years, received PlasmaCap IG therapy (300-900

mg/kg every 3-4 weeks) for >_3 months before enrollment and had

screening serum immunoglobulin G trough levels of >500 mg/dL.

Subjects received the same dosing from the time of screening.

RESULTS: Subjects received approximately 17 PlasmaCap IG infusions

over a median of 162 (101-228) days. There were no study drug-related

serious adverse events. The adverse reaction rate was 0.129 per infusion;

97.5% were mild (0.09 per infusion; 28/48) or moderate (0.035 per

infusion; 11/48) and 2.5% were severe (0.003; 1/48). 98.5% of the 309

infusions were completed without rate change, interruption, or discontin-

uation. While 31% (15/48) of subjects experienced a headache at some

point, the rate of headaches per infusion rate was 1.8% (15/816 infusions;

max. infusion rate 0.08 mL/min).

CONCLUSIONS: In the ongoing clinical study, these interim data appear

to indicate that PlasmaCap IG is a safe and well tolerated treatment for

patients with PIDD. The low rate of adverse reactions may be associated

with our unique manufacturing process that minimizes aggregates and

other contaminants.

353 American Academy of Allergy, Asthma &
Immunology Needs Assessment Survey:
Transitioning Primary Immunodeficiency
Patients from Pediatric to Adult Care

Zoya Treyster, MD1, Sara Sussman, MD1, and Artemio M. Jongco,

IIIMD PhD MPH FAAAAI1,2; 1Division of Allergy & Immunology, Don-

ald and Barbara Zucker School of Medicine at Hofstra/Northwell, Great

Neck, NY, 2Center for Health Innovations and Outcomes Research, Man-

hasset, NY.

RATIONALE: Limited information exists on how to best transition

pediatric primary immunodeficiency (PID) patients to adult care.Without a

defined and coordinated plan to guide adolescents towards adult services,

they can get lost in the health care system. This can lead to poor treatment

compliance, clinical deterioration, diminished quality of life, and poten-

tially reduced life expectancy.

METHODS: We developed and conducted a needs assessment survey of

American Academy of Allergy, Asthma & Immunology (AAAAI) mem-

bers. The goal was to better understand the characteristics and current prac-

tices of providers working with this population as well as the barriers to

effective transition. The survey was electronically sent to 20% of eligible

AAAAI members (N51250) in Fall 2018.

RESULTS: Sixty participants completed the survey (5% response rate),

consisting of 34 (57%) internists, 22 (37%) pediatricians, 1 (2%) combined

medicine/pediatrics, and 1 (2%) nurse practitioner. Thirty-six (60%) are in

a university-affiliated practice. Thirty-five (59%) self-report as taking care

of both allergy and PID patients. Only 1 (2%) has awritten transition policy

and 4 (8%) have a designated staff member to coordinate the transition

process. Only 8 (29%) are satisfied with their current transition practices,

and 7 (26%) feel adequately trained to address transition. Seventeen (61%)

agreed that a consensus statement outlining recommended guidelines

would be useful.

CONCLUSIONS: This preliminary study revealed that providers are

dissatisfied with their current practices and training for transition of care.

The majority of participants felt that a consensus statement on transition

guidelines would be helpful.
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354 IPEX Syndrome in Siblings with a Novel Variant
in FOXP3

Brittany Hines, MD1,2, Benjamin L. Wright1,3, Sheetal Wadera4, Natalie

Cac, MD FAAAAI1, Holly K. Miller5, Roshini S. Abraham, PhD

D(ABMLI) FAAAAI6, and Cindy S. Bauer1,2; 1Phoenix Children’s Hos-

pital Department of Allergy and Immunology, Phoenix, AZ, 2Mayo Clinic

Department of Allergy, Asthma and Immunology, Scottsdale, AZ, 3Mayo

Clinic, Scottsdale, AZ, 4Maricopa Medical Center, Pediatric Gastroenter-

ology, Phoenix, AZ, 5Phoenix Children’s Hospital, Division of Hematol-

ogy/Oncology, Phoenix, AZ, 6Nationwide Children’s Hospital,

Department of Pathology and Laboratory Medicine, Columbus, OH.

RATIONALE: Immune dysregulation, polyendocrinopathy, enteropathy,

X-linked (IPEX) syndrome is a rare condition caused by mutations in

FOXP3 resulting in defective regulatory T-cells (Tregs). We report two sib-

lings with clinical presentations suggestive of IPEXwith a novel variant in

FOXP3.

METHODS: A 5-year-old male (proband) was evaluated for diarrhea

since infancy, intermittent fevers and arthralgias. Fecal calprotectin was

markedly elevated and a colonic biopsy revealed findings of nonspecific

inflammatory colitis, responsive to high-dose steroids. Family history was

notable for type 1 diabetes mellitus in a 14 year-old brother who was

subsequently diagnosed with nonspecific inflammatory colitis. Targeted

gene sequencing (Invitae, Illumina) was performed in the siblings and

parents. FOXP3 expression was evaluated by flow cytometry in

CD3+CD4+CD25+ Treg cells. In the proband, LRBA expression was as-

sessed in monocytes, T, B and NK cells. Tr1 (CD3+

CD4+CD45A-CD49b+LAG-3-) and Tr1/Th3 (CD3+CD4+CD25-CD127+)

precursor cells were also evaluated.

RESULTS: Sequence analysis for both siblings revealed familial variants

of uncertain significance (VUS) in FOXP3 [c.1129C>G(p.His377Asp0)].

The proband also had 2 VUS in LRBA [c.3905C>T(p.Thr1302lle) and

c.7675G>T(p.Ala2559Ser)]. The same LRBA variants were inherited in

cis from the proband’s unaffected father and LRBA protein expression

was normal in all cells types analyzed. Both siblings had normal or

increased percentages CD3+CD4+CD25+FOXP3+ Tregs cells. Tr1 and

Tr1/Th3 precursor were normal (proband).

CONCLUSIONS: These are the first reported cases of IPEX syndrome

resulting from this novel FOXP3 variant. FOXP3 expression may be

normal in patients with IPEX syndrome. Hematopoietic stem cell trans-

plantation is being considered pending Tregs suppression assays.

355 Alterations In Circulating Follicular Helper T
Cells (cTFH) and Follicular Regulatory T Cells
(cTFR) In CVID Patients

Taissa de Matos Kasahara1, Cleonice Alves de Melo Bento2, and Sudhir

Gupta, MD PhD FAAAAI3; 1University of California Irvine, Irvine, CA;

State University of Rio de Janeiro, Rio de Janeiro, Brazil, 2Federal Univer-

sity of State of Rio de Janeiro, Rio de Janeiro, Brazil, 3University of Cal-

ifornia at Irvine, Irvine, CA.

RATIONALE: Circulating follicular helper T cells (cTFH) and follicular

regulatory T cells (cTFR) are a distinct subset of CD4
+ helper T cells that

regulate the development of humoral immunity. Their role in the pathogen-

esis of commonvariable immunodeficiency (CVID) is not well established.

METHODS: Peripheral blood cTFH1, TFH17, cTFH and cTFR cells from

CVID patients (n531) and health subjects (n531) were phenotypically

characterized by flow cytometry. The subjects were divided into <50 years
(young) and >50 years (older) groups for the analysis.

RESULTS: Among cTFH subsets, young CVID patients showed increased

frequency of cTFH1 (p50.0455) and reduced frequency of cTFH17 cells

(p50.0034) comparing with young control group. Older control showed

higher frequency of activated PD-1+ICOS+ cTfh cells (p 5 0.041)

comparing with young controls. The frequency of PD-1+ICOS+ cTFH1

cells (p50.0137) was lower in older control compared with young controls

and older CVID patients (p50.0139). The frequency of cTFR in older

controls was higher compared with young controls (p50.0015) and older

CVID patients (p50.0146). A positive correlation was observed between

the frequency of PD-1+ICOS+ cTFH cells (p50.0324) and cTFR cells

(p50.0059) with age in health subjects (p50.0324) but not in CVID

patients.

CONCLUSIONS: Alterations in the frequency of cTFH cells subsets were

observed in youngCVID patients, whereas older CVID patients showed al-

terations in activated cTFH1 and cTFR cells. These data suggest the impor-

tance of age in the study of these cells in the pathogenesis of CVID.

356 An evaluation of patients initiated on Ig20Gly in
a patient program

Lisa M. Meckley, PhD; Shire, Cambridge, MA.

RATIONALE: Currently, a patient product introduction program

(HCUVP), which provides free-of-charge Cuvitru� (Immune Globulin

Subcutaneous (Human), 20% Solution, Ig20Gly) for the first 4 infusions to

eligible patients with primary immunodeficiency (PIDD), is ongoing. The

objective of this analysis was to describe the clinical characteristics and

infusion parameters of patients initiated on Ig20Gly within the HCUVP.

METHODS: Eligibility for HCUVP was: >_ 2 years of age with a primary

ICD-10 diagnosis code verifying diagnosis of PIDD, and not using Ig20Gly

at the time of program enrollment. This analysis includes data from

patients enrolled in HCUVP, who received their first Ig20Gly infusion the

between January 1-September 1, 2017. Infusions after October 31, 2017

were excluded. Descriptive statistics were calculated for demographic,

clinical and prescribed infusion characteristics.

RESULTS: In total, 934 patients were eligible for this analysis, who

ranged in age between 2-89 (mean: 49.9). The most common PIDD

diagnosiswas commonvariable immunodeficiency (n5551, 59%). Among

patients with available data on previous immunoglobulin (IG) therapy, 178

(37%) were treated with another subcutaneous IG product and 306 (63%)

with intravenous IG. The mean prescribed IG dose per infusion was 14.9g

(SD: 8.4), with 474 (51%) prescribed weekly and 411 (44%) biweekly.

During the analysis period, 817 (87%) patients completed all four

infusions.

CONCLUSIONS: The results of this analysis provide more insights into

the clinical characteristics of patients who have experienced Ig20Gly, and

clinical use of Ig20Gly outside of a controlled clinical trial setting.
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357 The Clinical Spectrum of Hypomorphic IL2RG
Severe Combined Immunodeficiency (SCID)

Elizabeth Lippner, MD1, and David B. Lewis, MD2; 1Stanford Univer-

sity, Stanford, CA, 2Stanford Unversity School Of Medicine, Palo Alto,

CA.

RATIONALE: We present two patients with identical hemizygous

IL2RGR222C mutations and variable clinical presentation.

METHODS: Genetic sequencing identified the same hemizygous

missense mutation (c.664C>T; p. R222C) in IL2RG.
RESULTS: Patient 1 had TRECs of 8 on newborn screen (NBS) and a

brother who died at 13-months-old from bronchopneumonia. The patient

had a T-B+NK+ phenotype with T-cell lymphopenia (525 CD3 cells/mL,

193 CD4 cells/mL, (28 CD45RA+ and 138 CD45RO+) and 304 CD8 cells/

mL). He had slightly reduced proliferative responses to PHA and Con A

and normal proliferation to PWM and tetanus. HLA typing revealed 3.2%

maternal engraftment, which may account for the surprising finding of

tetanus-induced lymphocyte proliferation.

Patient 2 presented at 7-months-old with respiratory failure from PJP

pneumonia. He had a normal NBS (TRECs of 28) and received routine

vaccinations without incident, including rotavirus. Despite modest prolif-

eration to mitogen stimulation correlating with modest lymphopenia (T-

B+NK+with 1702 CD3 cells/mL, 1204 CD4 cells/mL (583 CD45RA+ and

668 CD45RO+), and 470 CD8 cells/mL), he had no proliferation to tetanus

and undetectable tetanus and diphtheria antibody titers. His poor prolif-

eration to in vitro CD3 mAb stimulation plus cytokines (IL-7, IL-15, and

IL-2) and absent tetanus-induced lymphocyte proliferation supported a

hypomorphic/‘leaky’ SCID diagnosis.

CONCLUSIONS: Reduced TREC content and marked na€ıve T-cell

lymphopenia do not consistently identify IL2RGR222Cmutations; however,

reduced T-cell proliferation following cytokine stimulation strongly sug-

gests this diagnosis. These patients demonstrate the T-cell phenotypic vari-

ability that complicate the diagnosis of hypomorphic X-linked SCID.

Another diagnostic challenge is that maternal engrafted T cells may

mediate antigen-specific vaccine responses.

358 Atypical Presentation of Allergic
Bronchopulmonary Aspergillosis: An Unusual
Case of Undiagnosed Bronchial Asthma

Christopher Gordon, DO, and Sean P. Brady, MD; University at Buffalo,

Buffalo, NY.

RATIONALE: Allergic Bronchopulmonary Aspergillosis (ABPA) is

caused by a hypersensitivity reaction to Apergillus fumigatus.

Presentation includes wheezing, expectoration of brownish mucus plugs,

pulmonary opacities and/or central bronchiectasis on chest imaging.

ABPA in patients without previously diagnosed asthma or cystic fibrosis

is a rare occurrence. Here we present an adult female with ABPA and un-

diagnosed asthma.

METHODS: CT scan of chest, serological evaluation, immediate hyper-

sensitivity skin test, and methacholine challenge were performed.

RESULTS: 56-year-old woman developed dyspnea and expectoration of

brownish mucus plugs. She failed multiple rounds of oral antibiotics. CT

chest showed bilateral infiltrates, air trapping at the bases and dense

consolidation of the left upper lobe. Subsequent bronchoscopy noted

copious mucus and removal of mucus plugs. BAL showed significant

fungal element, suspicious for aspergillus. Evaluation showed positive skin

testing to Aspergillus fumigatus, total IgE level of 5839 IU/mL, negative

aspergillus IgG. Eosinophil count peaked at 1120 cells/L. She completed

12 weeks of high dose oral steroids with symptom resolution. Follow-up

CT of the chest showed complete resolution of airspace consolidation.

IgE level dropped to 395 IU/mL. She sustained 3 recurrences, manifesting

with IgE >2900 IU/mL and symptom recurrence. She was successfully

treated with oral steroids and oral antifungal medication. Baseline

pulmonary function testing was negative for obstruction or reversibility.

However, methacholine challenge was positive after dose 0.25 mg/mL.

CONCLUSIONS: This is an exceptionally rare case of atypical ABPA

with lack of severe asthma and/or cystic fibrosis. Diagnosis in this scenario

is difficult but vital for early recognition and treatment to prevent future

morbidity.

359 Sensitization to Nickel Associates with HLA-
DR53, especially in Joint Failure Patients

Karin A. Pacheco, MDMSPH FAAAAI1, Shaodong Dai, PhD2, and Yan

Zhang, PhD3; 1University of Colorado School of Public Health, Aurora,

CO; National Jewish Health, Denver, CO, 2University of Colorado School

of Medicine, 13001 E 17th Place, Skaggs School of Pharmacy & Pharma-

ceutical Sciences, Aurora, CO, 313001 E 17th Place, Skaggs School of

Pharmacy & Pharmaceutical Sciences, Aurora, CO.

RATIONALE: Nickel (Ni2+) is the most common contact allergen, and

sensitization can cause joint replacement failure. The immune signature

of nickel sensitization includes expansion of Vb17 T cells, and HLA-

DR52c is the MHC restriction element for one human Ni2+ reactive T

cell clone. We hypothesized that other HLA variants might associate

with nickel sensitization in patients with joint replacement failure.

METHODS: Subjects enrolled in an IRB approved study were recruited:

1) failed implant: n58 nickel sensitized, n58 non-nickel sensitized; 2)

preoperative: n58 nickel sensitized, n55 non-nickel sensitized. Nickel

sensitization was diagnosed by nickel patch test (n513/16), and/or

Ni2+LPT (n515/16). Genomic DNA from peripheral blood was extracted

using a QIAamp DNA Mini-Kit, and HLA-DR typing was performed by

PCR-sequence specific primers high resolution methods (ClinImmune

Labs).

RESULTS: Over half the subjects (n516/29) were HLA-DR53+, 10 were

HLA-DR53–, and 4 had an HLA-DR53 null allele (DRB4*01:03:01:02N),

of whom one was also positive for HLA-DR53. Nickel sensitization was

similarly distributed in preoperative patients irrespective of HLA-DR53

(62.5% and 60% respectively). Among postoperative patients with joint

failure, nickel sensitization associatedwith HLA-DR53 (75%DR53+were

nickel allergic, vs. 25% DR53–, p50.13). Overall, 69% of nickel allergic

patients were DR53+, vs. 31% of non-nickel sensitized patients, and no

patient with a null allele was sensitized to nickel (p50.0134).

CONCLUSIONS: Nickel sensitized patients with joint failure are more

likely to be HLA-DR53+, compared to those without nickel allergy. The

DR53 allele may be more efficient at presenting nickel in the presence of a

hardware source of nickel antigens.
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360 Chlorhexidine Skin Allergy Among Patients and
Healthcare Workers in a Dialysis Setting

Felix L. Chan, HBSc.1, Asad A. Merchant, MD FRCP(C)2, Nikki

Breede, BSc, RRT3, and Susan M. Tarlo, MBBS FAAAAI1,3; 1University

of Toronto Faculty of Medicine, Toronto, ON, Canada, 2Division of

Nephrology, Toronto General Hospital, University Health Network, Tor-

onto, ON, Canada, 3Division of Respirology, Toronto Western Hospital,

University Health Network, Toronto, ON, Canada.

RATIONALE: Chlorhexidine is an antimicrobial agent used in the

dialysis setting for disinfection of skin and fistula/catheter exit sites.

Allergic reactions to chlorhexidine have been reported; recently, there have

been several case reports of anaphylaxis from chlorhexidine-impregnated

central lines in dialysis patients undergoing renal transplantation. Dialysis

patients and healthcare workers may be at risk for chlorhexidine

sensitization.

METHODS: Nurses and patients were recruited from hemodialysis units

at the Toronto General Hospital and administered a questionnaire

regarding allergic symptoms to chlorhexidine and/or a chlorhexidine

skin prick test (SPT). Specific IgE (sIgE) to chlorhexidine was measured

from plasma samples of participants with allergy-suggestive symptoms or

SPTs. Independent samples t-test and Fisher’s exact test were used for

analyses.

RESULTS: We recruited 63 participants (29 nurses and 34 patients).

Compared to patients, nurses had longer (146 vs 84 months, p<0.05) and
more frequent chlorhexidine exposures (62% vs 12% reporting >_4

exposures/week, p<0.001). Most nurses (76%) reported regular direct

skin exposure to chlorhexidine. Pruritus associated with chlorhexidine and

absent with other cleaning agents was reported by 41%of patients and 14%

of nurses (p<0.05). Positive SPT responses were observed in 10% of

patients and 9% of nurses. One nurse and 2 patients had both chlorhex-

idine-associated pruritus and a positive SPT. Users of chlorhexidine foam

(n52) and wipes (n51) recalled associated severe pruritus and/or a rash.

CONCLUSIONS: We found a 6% generalized prevalence (3% of nurses

and 9% of patients) of chlorhexidine allergy in a hemodialysis setting. Our

study will continue by assessing associations of findings with sIgE

measurements.

361 Nasal IL-15 levels are similar between
asthmatics and controls during asthma
exacerbations and viral upper respiratory
infections

Ashley Stoner, MD1, Sarah Pham1, Olga Hardin, MD1, Darrell L.

Dinwiddie, PhD2,3, John C. Kincaid, MD1, Claire Putt4, and Joshua L.

Kennedy, MD1,5; 1University of Arkansas for Medical Sciences, Little

Rock, AR, 2Clinical Translational Science Center, University of New

Mexico HSC, Albuquerque, NM, 3Department of Pediatrics, University

of New Mexico HSC, Albuquerque, NM, 4University of Arkansas for

Medical Sciences, Little Rock, 5Arkansas Children’s Research Institute,

Little Rock, AR.

RATIONALE: Eighty percent of children with asthma exacerbations will

have an associated viral infection. Asthmatics with low IL-15 levels have

been shown to have higher symptoms during experimental rhinovirus

challenge. We evaluated nasal filter paper from children during asthma

exacerbations and compared them to the acute symptoms experienced by

the children to find correlations. Further, we correlated IL-15 levels with

acute symptoms in the asthma group.

METHODS: We recruited 83 patients (exacerbating asthma, n 5 58;

controls, n5 25) ages 4-18 years with upper respiratory infection

symptoms from the Emergency Department. Baseline Pediatric

Respiratory Symptoms (PRS) Scores were recorded. Nasopharyngeal

swabs were used to detect the presence of respiratory viruses by viral

genome sequencing. Nasal filter paper was used to collect nasal mucosal

lining fluid, and, after elution, inflammatory mediators were analyzed

using bead-array immunoassays.

RESULTS: IL-15 levels were found to be higher in all patients with viral

infections than those without (Median5 5.50pg/mL and 2.88pg/mL,

respectively; p<0.05). IL-15 levels were similar between subjects with

viral-induced asthma exacerbations and controls with viral-induced cold

symptoms (p5NS). In the asthma subjects, there was some positive

correlation between IL-15 levels and acute symptoms by PRS (R250.08,

p<0.05).

CONCLUSIONS: Despite previous reports of IL-15 deficiency in

asthmatics, we confirm similar IL-15 responses in exacerbating asthmatics

and controls. Furthermore, in a cross-sectional study, we found that

asthmatics with higher IL-15 levels havemore acute respiratory symptoms.

362 Development of Attenuated and Immunogenic
Live-attenuated Respiratory Syncytial Virus
Vaccine Candidates

Sandra L. Hornung, Kim C. Tran, and Michael N. Teng, PhD; University

of South Florida, Tampa, FL.

RATIONALE: Despite decades of research, properly attenuated and

immunogenic live-attenuated vaccines for respiratory syncytial virus

(RSV) have remained elusive. Our goal in this study was to identify

recombinant RSV bearing mutations in the NS1 gene that allow for

increased production of IFN from infected cells and that are properly

attenuated in animal models.

METHODS: NS1 expression plasmids containing C-terminal deletion

mutationswere tested for IFN antagonism using a luciferase-based reporter

assay. NS1 deletion mutants found to have diminished IFN antagonism by

IFN reporter assay were inserted into recombinant RSV and assayed for

IFN induction by qRT-PCR and bioassay and for multiple step replication

in A549 and Vero cells.

RESULTS: Our previous studies identified regions in the N-terminus of

NS1 that are important for IFN antagonism and viral replication. We have

now extended these findings to the C-terminal region of NS1. We find that

the C-terminal 20 aa of NS1 include specific residues important for either

IFN antagonism or viral replication. In addition, we find that viruses that

display decreased IFN antagonism are as attenuated as NS1-deletion RSV

in IFN-sufficient A549 cells but are only moderately attenuated in IFN-

deficient Vero cells.

CONCLUSIONS: Our results add to our menu of NS1 mutations that can

be used to fine-tune IFN production and viral replication, thus allowing for

greater control over the immunogenicity and attenuation of recombinant

RSV.
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363 Environmental Control Measures and Patient
Adherence to Recommended Interventions in
Allergic Patients

Claire Smigiel, MD, Erica C. Chen, MD, Marilyn Li, MD FAAAAI, Lori

Banka, DO, Lyne G. Scott, MD FAAAAI, and Kenny Y. Kwong, MD; LA-

C+USC Medical Center, Los Angeles, CA.

RATIONALE: Avoidance and removal of allergen is a key component in

treatment of allergic rhinitis and asthma yet adherence to recommended

strategies may be difficult. In this study we determine if patients actually

implement recommended allergen controls in treatment of their disease.

METHODS: We recruited children ages 2-18 with physician diagnosed

allergic rhinitis and/or allergic asthma, and a positive skin prick test to dust

mite within the past 3 years, to study if patients implement environmental

controlmeasures at home. Parents filled out surveys during a routine follow

up visit in the USC allergy/immunology clinics. This study specifically

looked at 4 interventions proven to decrease environmental exposure to

dust mites: dust mite proof mattress and pillow covers, removal of

carpeting, use of a high-efficiency particulate air (HEPA) filter-containing

air purifier, and weekly bed sheet washing.

RESULTS: Overall, 4% of patients implemented all four interventions,

15% implemented three measures, 35% performed two, and 31% one.

Fifteen percent did not implement any environmental control measures. Of

these interventions, 77% of patients washed their child’s bedding at least

once per week. Fifty percent of patients used dust mite proof mattress and

pillow covers, 21% used air purifiers in the child’s bedroom, and 15% had

removed carpeting.

CONCLUSIONS: Majority of patients with allergic rhinitis and asthma

did not follow full recommendations for allergen control. More education

may be required to increase adherence in this area of disease management.

364 Renovation Related Changes in Environmental
Conditions of an Elementary School

Niharika Rath, MD, Luke Gard, CIEC, Kevin Kennedy, MPH, CIEC,

DavidWilliams, MPH, andMamta Reddy, MD, MBOE; Children’s Mercy

Hospital, Kansas City, MO.

RATIONALE: Children spend a significant amount of time in schools

with exposures to building condition potentially affecting health.

Atmospheric particulate matter (PM) 2.5 is identified as respirable

particles, with the larger sized PM 10 associated with general cleanliness.

Levels of carbon dioxide (CO2) can be associated with factors including

ventilation, activity, and population. Updating buildings can alter and

possibly reduce exposures and exposure levels.

METHODS: An elementary school in the Kansas City area had sample

collections including PM 2.5, PM 10 and CO2 in 2014 and 2018 by the

environmental health team. Between 2014 and 2018 renovations were

completed including flooring changes, intensive cleaning, and remodeling.

RESULTS: In a sample of 17 classrooms, there were statistically

significant decreases in PM2.5 [Median (IQR): 6.18e-06 (4.64e-

06,7.47e-06) in 2014 and 2.78e-06 (2.40e-06,3.09e-06) in 2018;

p50.0023] and PM10 [Median (IQR): 7.64e-05 (5.70e-05,9.51e-05) in

2014 and 4.36e-05 (2.74e-05,7.35e-05) in 2018; p50.0191] but a statis-

tically significant increase in CO2 [Mean6SD: 1073.416134.57 in 2014

and 1211.356183.64 in 2018; p50.0359] between 2014 and 2018.

CONCLUSIONS: Although the significant CO2 increase suggests no

improvement in ventilation, significant decreases in PM 2.5 and PM 10

indicate that the changes in cleaning and materials made a difference in

airborne particulate concentration. Multiple factors may account for the

increase in CO2 such as an increase in population or timing of sample

collection. Due to daily classroom exposures, especially for students and

staff with allergic disease or asthma, assessing changes in health outcomes

is important for understanding the impact of these environmental

conditions.

365 Pediatric Emergency Department Visits and
Pollen Trends in the Kansas City Metropolitan
Area 2013-2017

Mary Nguyen, MD1, Adam Van Mason, MD2, Jane Taylor, MD2, Dai

Hongying2, and Charles S. Barnes, PhD FAAAAI2; 1The University of

Kansas Hospital, kansas city, KS, 2Children Mercy Hospital, kansas

city, MO.

RATIONALE: Asthma affects 8.5% of pediatric patients and is the third

leading cause of emergency department (ED) visits (775,000 visits

annually)(1). Pollens are well known asthma triggers in atopic individuals.

METHODS: A Hirst spore trap on top of Children’s Mercy Hospital,

located in the metropolitan Kansas City metropolitan area, collected daily

pollen concentrations. The number ofChildren Mercy Hospital ED visits

for acute asthma exacerbations was obtained using ICD-9 and ICD-10

codes for all patient encounters. Overall pollen counts and ER visits were

trended over the spring season from 2013 – 2017 to assess for changes in

peak pollen levels and ER visits over time. A Spearman correlation

analysis was completed to study the correlation between individual pollen

levels (Mulberry, Oak, Pine, Willow, Ash, Sycamore, Birch, CottonWood,

Elm and Maple) and ED visits.

RESULTS: Over 5 years there has been a shift in peak pollen levels by 2

weeks (week 18 in 2013 to week 16 in 2017). Our analysis shows a strong

correlations between asthma exacerbations requiring ED visits and

different local pollen levels for Mulberry, Oak, Willow, Ash and

Sycamore (Table1).

CONCLUSIONS: Many asthma action plans include a step up in

management for spring and fall allergy seasons. As our climate changes,

it is important to continue tomonitor the changing local allergen patterns to

help guide asthma management for the atopic asthmatic population.
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366 Correlations between Alt a 1 concentrations,
Alternaria alternata and Pleasporaceae
measured by molecular methods in New York
City house dust

Hadler A. daSilva, BS1, Adnan Divjan, BA1, Karen C.

Dannemiller, PhD2,3, Luis M. Acosta, MD1, Rachel L. Miller, MD

FAAAAI4, Brett J. Green, PhD FAAAAI5, and Matthew S. Perzanowski,

PhD1; 1Columbia University Mailman School of Public Health, New

York, NY, 2Ohio State University College of Public Health, Columbus,

OH, 3Ohio State University College of Engineering, Columbus, OH, 4Di-

vision of Pulmonary, Allergy and Critical Care Medicine, College of Phy-

sicians and Surgeons, Columbia University, New York, NY, 5Health

Effects Laboratory Division, National Institute for Occupational Safety

and Health, Centers for Disease Control and Prevention, Morgantown,

WV.

RATIONALE: Alt a 1 is a major allergen produced by A. alternata and

other species of the Pleosporaceae family. Recent advances in immunoas-

says and DNA sequencing of environmental samples have improved our

ability to detect fungi and their allergens. We compared Alt a 1 concentra-

tions measured by enzyme-linked immunosorbent assay (ELISA) with A.
alternata and other species assessed by quantitative polymerase chain re-

action (qPCR) and next generation sequencing (NGS).

METHODS: Bedroom floor dust was collected from participants in the

NYC Neighborhood Asthma and Allergy Study. In a subset of samples

(n550), Alt a 1 was measured by ELISA (Indoor Biotechnologies) with

amplification utilizing a streptavidin poly-HRP80 conjugate (Fitzgerald

Industries International), which improved the sensitivity of the assay by

;2 orders of magnitude. A. alternata and other species were measured by

qPCR and NGS. Relative humidity was measured in homes for the week

after dust collection.

RESULTS: Alt a 1 measured by ELISA correlated modestly with A. alter-

natameasured by qPCR (r50.41, P50.003) and A. alternatameasured by

NGS (r50.43, P50.0018). There was a weaker correlation between Alt a 1

and total Alternaria species (r50.38, P50.007) and total Pleosporaceae

family (r50.21, P50.13). The correlations between Alt a 1 and qPCR as-

sessed A. alternata was observed in the homes that had higher (above me-

dian) relative humidity (r50.60, P50.002), but not those with lower

humidity (r5 -0.12, P50.59).

CONCLUSIONS: Modest correlations between allergen and sequence

assessed exposure and modification by relative humidity suggest the

importance of multiple methods when evaluating health impacts of

domestic exposure to fungi.

367 Aerosolization of Cat Dander in a Naturalistic
Exposure Chamber

L. Haya1, R. Mehri2, N. Ogrodnik2, S. M. Kelly1, J. Falbo3, J. Yang1, B.

Santone1, W. H. Yang1,3, and E. Matida2; 1Red Maple Trials Inc., Ottawa,

ON, Canada, 2Carleton University, Ottawa, ON, Canada, 3Ottawa Allergy

Research Corporation, Ottawa, ON, Canada.

RATIONALE: Aerosolization of cat dander in natural exposure rooms is

typically done by shaking the bedding. Fel d 1 levels in the room are

measured later by ELISA. The purpose of this study was to compare three

methods of dander aerosolization in the RMT Natural Exposure Chamber:

bedding shaking, an iRobot vacuum cleaner without filter and the iRobot

with fans.

METHODS: Particle counts were measured using a particle size distri-

bution analyser (PSD) and a laser particle counter (LPC). Dander samples

were collected using portable air sampling pumps (Gilian 5000) at 4L/min

with 2mm glass fiber filters. Fel d 1 was quantified using ELISA (Indoor

Biotechnologies). Measurements were made for 30 minutes after shaking

cat bedding for 2 minutes in a central area of the room or after running the

iRobot +/- fans.

RESULTS: Particle counts from the PSD and the LPC were found to

provide similar trends. During blanket shaking, large particles (2-40 mm)

were prominent, while using the vacuum cleaner with and without fans

provided similar particle counts for particles ranging from 1-20 mm. The

vacuum cleaner and fanmethod appeared to provide a higher particle count

for the smaller particles (<1mm). After blanket shaking and turning off the

vacuum, the larger particles decreased rapidly and were not detected after

15 minutes, while the smaller particles increased.

CONCLUSIONS: Particle size distribution differs based on the aero-

solization method. Compared to the established method of bedding

shaking, the vacuum cleaner method seems promising when combined

with fans.

368 Development of a Method to Evaluate Cat
Dander Levels by Safranin-O Staining

R. Mehri1, S. M. Kelly2, J. Falbo3, J. Yang2, B. Santone2, E. Matida1, and

W. H. Yang2,3; 1Carleton University, Ottawa, ON, Canada, 2Red Maple

Trials Inc., Ottawa, ON, Canada, 3Ottawa Allergy Research Corporation,

Ottawa, ON, Canada.

RATIONALE: Fel d 1 is primarily responsible for allergic symptoms.

However in cat exposure rooms replicating home exposure, Fel d 1 levels

can vary greatly over time making it difficult to predict patient exposure.

ELISA assays delay the ability to regulate allergen levels in a timely

fashion. The purpose of this study is to investigate dander counting by

staining, light microscopy, and image processing and correlate counts to

Fel d 1 levels. This could allow prompt measurements and tighter allergen

level control.

METHODS: Dander samples were obtained after shaking cat bedding for

1minute every 15minutes over 1 hour. Dander was collected by gravity for

15 minutes on isopore and glass fiber filters at 30, 45 and 60 minutes. Fel

d 1 collected on glass fiber filters was quantified using ELISA (Indoor

Biotechnologies). Isopore filters were stained with Safranin-O (0.01%) for

a minimum of 60 minutes and visualized by light microscopy. Ten images

were captured on each quadrant of the filter. Particle count, area and

perimeter of detected particles were obtained by computer analysis using

ImageJ Software. Particle size distribution, the area ratio of detected

particles, and particles/mm2 were then calculated.

RESULTS: The area ratio of particles detected as well as the particle count

per mm2 increased from 15 minutes to 1 hour. A linear correlation was

found between Fel d 1 levels and area ratio (R250.810).

CONCLUSIONS: The results of this study could be useful for monitoring

allergen concentrations in cat challenge chambers.
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369 A Protective Function for the Transcription
factor STAT6 in Eczematous Skin Inflammation
Revealed in Mice with Enhanced IL-4R
Signaling

Hani Harb, PhD1, Emmanuel Stephen Victor2, Mingcan Xia2, Magali

Noval Rivas3, Michiko K. Oyoshi, PhD FAAAAI2, and Talal A. Chatila,

MD MSc2; 1Harvard Medical School, Boston, MA, 2Boston Children’s

Hospital, Boston, MA, 3Cedars-Sinai Medical Center, Los Angeles, CA.

RATIONALE: The interleukin 4 receptor (IL-4R), its cytokine ligands IL-

4 and the downstream transcription factor STAT6 orchestrate the Th2 cell

inflammatory response. Here, we investigated the role of STAT6-depen-

dent and -independent mechanisms in mediating allergic inflammatory

responses in mice harboring a gain of function mutation in the IL-4Ra

chain (Il4raF709).

METHODS: Il4raF709, Il4raF709Stat6–/–, Il4raF709Stat6–/–Rag–/– and

Il4raF709Stat6–/–St2–/– micewere employed. Spontaneous itching, skin wa-

ter loss, and the status of T-cell, Innate Lymphoid Cell 2 (ILC2) and den-

dritic cell (DC) activation were analyzed. Bone marrow chimera studies

were conducted to determine the contribution of the hematopoietic and

stromal compartments to disease.

RESULTS: Whereas the Il4raF709 mice are phenotypically normal,

Il4raF709Stat6–/– progressively develop a spontaneous inflammatory skin

disease characterized by severe itching, eczematous skin lesions with

eosinophilic and lymphocytic infiltration and excessive water loss.

Affected mice exhibited increased ILC2 and IL-13/IL-17 expressing Th

cells in the draining lymph nodes in the face of a suppressed IgE response.

The skin disease was attenuated but not abolished in Il4raF709Stat6–/–

Rag–/– mice. Deletion of ST2, encoding the IL-33R, completely abrogated

disease in those mice. Bone marrow chimera studies indicated that disease

initiation maps to the stromal but not hematopoietic compartment.

CONCLUSIONS: STAT6-independent IL-4R signaling in stromal skin

elements initiates an IL-33-dependent inflammatory skin disorder that

phenocopies many features of eczema. The role of individual cellular

components, including keratinocytes and neurons, and IL-4R-coupled

signaling pathways in disease pathogenesis is currently under

investigation.

370 Dupilumab Improves Outcomes of Concurrent
Asthma and Chronic Sino-Nasal Conditions in
Patients With Atopic Dermatitisa Pooled
Analysis of Four Phase 3 Studies (LIBERTY AD
SOLO 1 & 2, CHRONOS, and CAF�E)

Mark Boguniewicz, MD FAAAAI1,2, Diamant Thaçi, MD3, Peter A.

Lio, MD4, Thomas Hultsch, MD PD5, Ana B. Rossi, MD5, Laurent

Eckert, PhD6, Abhijit Gadkari, PhD7, Brad Shumel, MD7, Qiuyue

Chen7, Zhen Chen7, and Marius Ardeleanu, MD7; 1National Jewish

Health, Denver, CO, 2University of Colorado School of Medicine, Denver,

CO, 3Comprehensive Centre for Inflammation Medicine, University Hos-

pital Schleswig-Holstein, Campus L€ubeck, Lubeck, Germany, 4North-

western Univ Feinberg School of Medicine, Chicago, IL, 5Sanofi

Genzyme, Cambridge, MA, 6Sanofi, Chilly-Mazarin, France, 7Regeneron

Pharmaceuticals, Inc., Tarrytown, NY.

RATIONALE: Dupilumab, a fully human anti-interleukin (IL)-4 receptor

amonoclonal antibody, inhibits signaling of IL-4 and IL-13, key drivers of

type 2-mediated inflammation. Dupilumab is approved for treatment of

inadequately controlled, moderate-to-severe atopic dermatitis (AD) in

adults. We assessed dupilumab’s efficacy in adults with concurrent AD,

asthma, and chronic nasal/paranasal sinus conditions (N/PNS) from four

phase 3 trials: LIBERTY AD SOLO 1 & 2 (NCT02277743,

NCT02277769), CHRONOS (NCT02260986), and CAF�E

(NCT02755649).

METHODS: Data were pooled from patients with moderate-to-severe

AD, asthma requiring treatment plus baseline Asthma Control

Questionnaire (ACQ-5) score >_ 0.5, and N/PNS (12.7% of study patients).

Patients received subcutaneous dupilumab 300 mg every 2 weeks (q2w; n

5 95) or weekly (qw; n 5 102) or placebo (n 5 114). Outcomes were

assessed at Week 16: for asthma, by ACQ-5; for N/PNS, by 22-item Sino-

Nasal OutcomeTest (SNOT-22); and for AD, by EczemaArea and Severity

Index (EASI) and peak pruritus Numerical Rating Scale (NRS). Safety was

assessed.

RESULTS: Baseline characteristics were consistent with those of the

overall study populations. Dupilumab q2w/qw vs placebo improved scores

(presented as least squares mean reduction from baseline) on the ACQ-5

(0.53/0.66 vs 0.24; P5 0.0242/0.0007), SNOT-22 (12.27/13.39 vs 6.47; P

5 0.0110/0.0017), EASI (77.7%/75.3% vs 35.5%; P < 0.0001), and peak

pruritus NRS (46.1%/50.7% vs 24%; P < 0.0001). Injection-site reactions

and conjunctivitis were more common in dupilumab-treated than placebo-

treated patients.

CONCLUSIONS: This subgroup analysis shows that dupilumab-treated

AD patients with asthma and N/PNS experienced clinically and statisti-

cally significant improvement in all three diseases.

371 Skin lipid abnormalities in patients with a
history of eczema herpeticum indicate the
involvement of the sphingosine-1-phosphate
signaling system In HSV viral replication

Evgeny Berdyshev, PhD, Elena Goleva, PhD, John Jung, BS, Irina

Bronova, PhD, Kathryn A. Norquest, MS, Brittany N. Richers, BS, and

Donald Y. M. Leung, MD, PhD, FAAAAI; National Jewish Health, Den-

ver, CO.

RATIONALE: Atopic dermatitis (AD) patients with eczema herpeticum

(EH) can result in systemic infections and can be life-threatening. The

purpose of this study was to use a novel minimally invasive skin tape strip

(STS) methodology to identify differences in non-lesional skin between

AD with a history of recurrent EH (ADEH+), AD without EH (ADEH-),

and non-atopic (NA) controls to gain insight into mechanisms involved in

EH pathogenesis.

METHODS: STS layers 5-6 from 13 NA, 13 ADEH-, and 15 ADEH+

adult subjects were collected from non-lesional skin. AD subjects were

balanced by gender, race, and age. STS were subjected to lipidomic

analyses by mass spectrometry. For the in vitro experiments, differentiated

primary human keratinocytes were transfected with control or sphingo-

sine-1-phosphate lyase (S1PL) siRNA for 48h and infected with HSV-1

(0.1 MOI). Viral replication was assessed in 24h with qPCR and plaque

assay.

RESULTS: ADEH+ but not ADEH- subjects had a significantly increased

proportion of short-chain over long-chain non-hydroxy fatty acid sphin-

gosine (NS)-ceramides (p50.002), and increased levels of sphingomyelins

(p50.006) as compared to NA subjects. Distinguishably to ADEH-,

ADEH+ subjects demonstrated increased level of free C18-sphingosine

(p50.007) and elevated free C17-sphingosine (p50.052), suggesting

upregulated skin sphingosine-1-phosphate (S1P) metabolism and

signaling. Silencing S1PL in vitro resulted in increased viral replication af-

ter keratinocyte inoculation with HSV-1 (Median [Q1,Q3] 0.24[0.20;0.29]

vs 0.54[047;0.62] for S1PL vs. control siRNA-transfected keratinocytes,

p50.05 as detected by qPCR).

CONCLUSIONS: STS from ADEH+ subjects and in vitro studies indi-

cate involvement of the S1P signaling system in EH and suggest novel ther-

apeutic targets to treat EH.
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372 Expression profiling of atopic dermatitis
patients with a history of recurrent eczema
herpeticum reveals dysregulation of type 2-
inflammation and barrier-related pathways in
uninvolved skin

Nathan T. Dyjack, BS, Elena Goleva, PhD, Cydney Rios, MS, Michael T.

Montgomery, BS, Brittany N. Richers, BS, Kathryn A. Norquest, MS,

Donald Y. M. Leung, MD, PhD, FAAAAI, and Max A. Seibold, PhD; Na-

tional Jewish Health, Denver, CO.

RATIONALE: A subgroup of atopic dermatitis patients exhibit increased

susceptibility to episodes of eczema herpeticum (ADEH+). We sought to

characterize the molecular pathology of ADEH disease in non-lesional

skin through whole transcriptome analysis.

METHODS: Non-lesional skin biopsies were collected from non-atopic

controls (NA, n513) and AD patients with (ADEH+, n515) and without

(ADEH-, n513) a history of recurrent EH episodes. Biopsies were sepa-

rated into dermal and epidermal layers followed by RNA extraction and

whole transcriptome sequencing. Differential expression analyses were

performed on the combined set of epidermal and dermal data.

RESULTS: Differential expression of ADEH+ vs. NA subjects yielded

174 differentially expressed genes (DEGs). Amongst the DEGs upregu-

lated in ADEH+ individuals were several biomarkers of type 2 inflamma-

tion (CCL17, CCL22, TSLP receptor sub-units IL7R and CRLF2), innate

immunity (5 S100-type genes) and barrier function (3 LCE3 and 2
SPRR2). Principle component analysis (PCA) of these samples using the

174 DEGs yielded an inflammatory summary metric (PC2, 8% of variance

explained) that was increased in ADEH- compared to NA subjects, but

highest in the ADEH+ group. This group trend in the ADEH+ summary

metric was also observed in both the dermal and epidermal datasets

when analyzed separately. We found 543 DEGs when comparing expres-

sion between ADEH+ vs (NA and ADEH-) groups. Among these were

novel upregulated genes such as gasdermin C (GSDMC) and TRIM15,
and genes characteristic of increased interferon signaling.

CONCLUSIONS: ADEH+ subjects represent a more severe AD endo-

typic group characterized by higher type 2 inflammation, interferon

signaling, and barrier defects in uninvolved skin.

373 Assessment of the Impact of the A-896G
Polymorphism of the TLR-4 Gene in Adults
with Extrinsic and Intrinsic Atopic Dermatitis

Yuriy Bisyuk1, Olexander Litus1, Nadiya Derkach1, Viktor Litus1, and

Lawrence M. Dubuske, MD FAAAAI2,3; 1Shupyk National Medical

Academy of Postgraduate Education, Kyiv, Ukraine, 2Immunology

Research Institute of New England, Gardner, MA, 3George Washington

University School of Medicine, Washington, DC.

RATIONALE: The A-896G polymorphism of TLR-4 can be associated

with atopic diseases with some patients with AG genotypes having high

levels of total IgE.

METHODS: The A-896G polymorphism of the TLR-4 gene was studied

in 96 patients with atopic dermatitis. The control group included 90 non-

atopic subjects. The single nucleotide polymorphismA-896Gwas detected

by PCR. The levels of total IgE and TNF-a, IL-2, g-IF, IL-4, IL-5, IL-10,

TGF-b cytokines in blood were detected by ELISA. Patients and

volunteers provided written informed consent for the genetic study.

RESULTS: 34 patients had extrinsic and 62 had intrinsic atopic dermatitis.

In the control group, the frequency distribution of genotypes (AA – 71

(78.9%), AG – 18 (20.0%), GG – 1 (1.1%)) was significantly different (x2

5 7.46, p 5 0.024) from those with atopic dermatitis (AA – 58 (60.4%),

AG – 36 (37.5%), GG – 2 (2.1%)). The risk of atopic dermatitis in the

Ukrainian population is significantly elevated (OR5 2.448, P5 0.006) in

the presence of the allele G. When patients were stratified for extrinsic and

intrinsic atopic dermatitis increased risk of development of atopic

dermatitis was associated only with the extrinsic form. In patients with

intrinsic atopic dermatitis, serum IL-5 levels in the AG + GG genotype

were significantly greater compared with the AA genotype.

CONCLUSIONS: The risk of atopic dermatitis development is increased

by the presence of the allele G of the polymorphic region A-896G of the

TLR-4 gene.

374 Exclusive breastfeeding in infancy and eczema
diagnosis at 6 years of age

Katherine M. Balas, BS BA1, Karen A. Robbins, MD2,3, Marni

Jacobs, PhD2,4, Ashley Ramos, PhD3, Daniel V. DiGiacomo, MD2,4,

and Linda Herbert, PhD4; 11st Flr, West Wing, Suite 300, Children’s Na-

tional Health Systems, Washington, D.C., DC, 2George Washington Uni-

versity School of Medicine, Washington, DC, 3Children’s National

Medical Center, Washington, DC, 4Children’s National Health System,

Washington, DC.

RATIONALE: There is mixed evidence on whether breastfeeding is a

protective factor for the development of eczema; furthermore, the impact

of breastfeeding exclusivity remains unclear. The purpose of this study was

to examine the association of exclusive breastfeeding with reported

eczema diagnosis and active eczema in childhood.

METHODS: Survey data from the Infant Feeding Practices Study II and

its Year 6 Follow-Up were analyzed. Multivariable logistic regression

models controlling for sociodemographic variables and familial history of

allergic disease were used to examine associations of maternal reports of

exclusive breastfeeding duration with reports at follow-up of ever being

diagnosed with eczema and current symptoms of eczema among 6-year-

olds (N51520).

RESULTS: Prevalence of any eczema diagnosis ever was 20.33%

(n5309). Among those with a previous diagnosis, prevalence of current

eczema at 6 years old was 58.58% (n5181). Higher socioeconomic status

(>_185% federal poverty level) and family history of food allergies were

significantly associated with higher odds of ever and current eczema

diagnosis. Exclusive breastfeeding duration was not significantly associ-

ated with general eczema diagnosis; however, children exclusively

breastfed for >_ 3 months had significantly lower odds of continued eczema

at 6 year follow-up (aOR50.477 [95%CI 0.259, 0.878], p50.017) as

compared to those who were not breastfed or breastfed 0-3 months.

CONCLUSIONS: Exclusive breastfeeding may not prevent eczema or

eczema diagnosis, but may play a protective role in decreasing the

chronicity of eczema in childhood. Future work should explore how

maternal diet while breastfeeding further impacts this relationship and

whether this protection continues throughout adolescence.
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375 A multi-omics evaluation of the non-lesional
skin surface identifies atopic dermatitis with
food allergy (AD FA+) as a unique endotype

Donald Y.M. Leung,MD, PhD, FAAAAI1, Agustin Calatroni, MAMS2,

Livia S. Zaramela, PhD3, Nathan T. Dyjack, BS1, Kanwaljit K. Brar, MD1,

Petra LeBeau, BS2, Gloria L. David, PhD2, Keli Johnson, BS2, Susan B.

Leung, RN1, Simion Kreimer, PhD4, C. Conover Talbot, Jr, BA4, Robert

N. Cole, PhD4, Marco A. Ramirez-Gama, BS1, Bo Liang, MD3, Cydney

Rios, MS1, Michael T. Montgomery, BS1, John Jung, BS1, Irina

Bronova, PhD1, Max A. Seibold, PhD1, Karsten Zengler, PhD3, Evgeny

Berdyshev, PhD1, and Elena Goleva, PhD1; 1National Jewish Health, Den-

ver, CO, 2Rho Federal Systems Division, Inc., Chapel Hill, NC, 3Univer-

sity of California, San Diego, San Diego, CA, 4John Hopkins University,

Baltimore, MD.

RATIONALE: AD FA+ is associated with skin barrier dysfunction, but

only one-third of AD have FA. The purpose of this study was to use a novel

skin tape strip (STS) method to determine whether children with AD FA+
have stratum corneum abnormalities which distinguish them from AD

without FA (AD FA-) and non-atopic (NA) controls.

METHODS: Children who were either AD FA+, AD FA- or NA were

balanced for age, gender, and race. The 2 AD groups had similar skin

severity. The primary endpoint was the area under the curve for transepi-

dermal water loss (TEWL AUC) assessed on non-lesional skin prior to

and after 5, 10, 15, and 20 STS. Epidermal biomarkers were assessed by

a multi-omics approach.

RESULTS: TEWL AUC was significantly increased in AD FA+

compared to AD FA- and NA (p<0.001). The content of filaggrin break-

down products and the proportion of v-esterified (EOS) ceramides in

non-lesional skin in AD FA+ children were significantly lower in compar-

ison with AD FA- and NA controls (p<0.01). Metagenomic studies re-

vealed AD FA+ non-lesional skin had increased abundance of

Staphylococcus aureus. Skin transcriptome of AD FA+ was high for den-

dritic cell and Type 2 immune genes. Global proteomics identified aberrant

markers found in proliferating keratinocytes. Network and relative impor-

tance analyses identified aberrant keratin markers and reduced filaggrin

breakdown products as the major drivers of FA and increased TEWL.

CONCLUSIONS: Themost superficial compartment of non-lesional skin

in AD FA+, but not AD FA- and NA, is associated with biomarkers indic-

ative of skin barrier dysfunction and immune activation.

376 Eosinophil Count and Serum Immunoglobulin E
Levels in Atopic Dermatitis: Analysis of
Upadacitinib Phase 2 Study Findings

Lisa A. Beck, MD FAAAAI1, Jonathan I. Silverberg, MD, PhD, MPH2,

Kristie Grebe3, Feng Hong3, Julie Parmentier3, Henrique Teixeira3, and

Emma Guttman-Yassky, MD, PhD4; 1University of Rochester Medical

Center, Rochester, NY, 2Northwestern University Feinberg School of

Medicine, Chicago, IL, 3AbbVie Inc., North Chicago, IL, 4Icahn School

of Medicine at Mount Sinai, New York, NY.

RATIONALE: Upadacitinib, a Janus kinase 1-selective inhibitor, is being

investigated for the treatment of atopic dermatitis (AD). We evaluated the

effect of upadacitinib on absolute eosinophil count (AEC) and serum IgE

levels in patients with AD.

METHODS: This analysis of 16-week, phase 2 study data in adults with

AD receiving daily placebo or upadacitinib 7.5, 15, or 30 mg measured

AEC and serum total and antigen-specific IgE levels (ImmunoCap�).

Analysis of variance and Spearman correlation were used for statistical

analysis.

RESULTS: Mean percentage improvements from baseline to week 16 in

Eczema Area and Severity Index (EASI) and in pruritus numeric rating

scale (NRS) were significantly greater with upadacitinib 7.5/15/30 mg

versus placebo (39.4%/61.7%/74.4% vs 23.0%; P<0.05/<0.001/<0.001

and 39.6%/48.0%/68.9% vs 9.7%; P<0.01/<0.001/<0.001). Week 16

AEC was significantly lower with 30-mg upadacitinib versus placebo

(P50.01); significant differences versus placebo were observed as early

as week 2 in upadacitinib 15-mg (P50.003) and 30-mg groups

(P<0.0001). Percentage change from baseline to week 16 in AEC strongly

correlated with percentage changes in EASI (r50.56, P<0.0001) and NRS
(r50.64, P<0.0001). Changes from baseline to week 16 in total IgE levels

with upadacitinib 7.5/15/30 mg versus placebo were not significant

(P50.99/0.83/0.36), and no trends in antigen-specific IgE levels were

observed.

CONCLUSIONS: AEC was significantly reduced with upadacitinib

treatment as early as week 2, suggesting that upadacitinib may have early

and robust effects on interleukin-5/eosinophil axis. No significant changes

in total and specific IgE levels were observed, suggesting that the efficacy

of upadacitinib is independent of effects on IgE levels.

377 Early life atopic dermatitis increases food
allergy risk throughout childhood

Anne Marie Singh, MD1, Christopher J. Tisler, MT (ASCP)2, Lisa Sala-

zar3, Susan Doyle1, Michael D. Evans, M.S.1, Victoria

Rajamanickam, MS1, Ronald E. Gangnon, PhD1, James E. Gern, MD

FAAAAI1, Daniel J. Jackson, MD FAAAAI1, and Robert F. Lemanske,

Jr, MD, FAAAAI1; 1University of Wisconsin-Madison, Madison, WI,
2University of Wisconsin, Madison, WI, 3UW Medical School, Madison,

WI.

RATIONALE: Food allergy (FA) is often co-expressed with atopic

dermatitis (AD), particularly early in life. However, how early life atopic

dermatitis affects food allergy risk and phenotype are not well described.

METHODS: Two-hundred-eighty-five high-risk infants were enrolled

before birth in the Childhood Origins of ASThma (COAST) birth cohort

and followed prospectively for 17 years. Details regarding atopic

dermatitis and food allergy were obtained through yearly questionnaires

and reports of physician diagnoses. Latent class analyses were performed

and AD phenotype was assessed in relation to food allergy risk. Fisher’s

exact test was used for comparisons among groups.

RESULTS: At age 1, children with AD were more likely to have FA (5%

vs 21%, p50.003), and this increased FA risk persisted throughout

childhood. Latent class analyses revealed three distinct phenotypes of

AD: healthy/transient AD, late onset AD, and early/recurrent AD. Children

with early/recurrent AD were most likely to have food allergy at age 1

(5.3% in healthy/transient AD, 3.4% late-onset AD, 21.9% early/recurrent

AD, p50.0004 healthy vs early/recurrent) and throughout childhood. In

contrast, children with onset of AD at age 3 or later (late-onset phenotype)

were not more likely to develop food allergy compared to healthy children

at any age.

CONCLUSIONS: AD at age 1 increases food allergy risk throughout

childhood. This effect is most pronounced in children with persistent AD,

while children with late-onset AD are not affected. These data suggest that

immunologic changes in AD, which occur early in life, influence food

allergy risk throughout childhood.
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378 Prevalence and Patterns of Sensitization Differ
Between Two High-Risk Cohorts: the
Mechanisms of Progression of Atopic
Dermatitis to Asthma in Children (MPAACH)
Cohort

Asel Baatyrbek kyzy1, John Kroner, MS1, Rosario Alarcon, MS1, Kris-

tina Keidel2, Krista Tensing3, Zachary Flege1, Lisa J. Martin, PhD1, Gurjit

K. Khurana Hershey, MD PhD FAAAAI1, and Jocelyn M. Biagini Myers,

PhD1; 1Cincinnati Children’s Hospital Medical Center, Cincinnati, OH,
2Cincinnati Children’s Hosptial Medical Center, Cincinnati, OH, 3Cincin-

nati CHildren’s Hospital Medical Center, Cincinnati, OH.

RATIONALE: Family history of allergy and asthma and early onset of

eczema are known risk factors for early life sensitization. Whether these

risk factors result in different sensitization patterns is unknown.

METHODS: Participants were identified from the Mechanisms of

Progression of Atopic Dermatitis to Asthma in Children (MPAACH)

cohort). Infants (n5118) with AD underwent skin prick testing (SPT) to 11

aeroallergens and 6 foods including milk and egg. The MPAACH SPT

profiles were compared to published SPT data (15 aeroallergens, milk and

egg) from infants (n5680) in the Cincinnati Childhood Allergy and Air

Pollution Study (CCAAPS), a high-risk birth cohort with at least one atopic

parent.

RESULTS: The overall rate of sensitization to any allergen was 47.1% in

MPAACH compared to 28.4% in CCAAPS (p<0.001). The most prevalent

allergen sensitization in both cohorts was egg, but it was over double in the

MPAACH cohort compared to CCAAPS (28.8% vs. 12.2%, p<0.001).

MPAACH participants had a significantly higher rate of sensitization to

dog (11.9% vs. 1.3%, P<0.001) and cockroach (5.9% vs. 1.8%, p50.014),

and were almost 4 times more likely to be co-sensitized to food and

aeroallergens (16.0% vs. 4.3%, p<0.001). The rate of dog ownership was

similar between MPAACH and CCAAPS (35.2% vs. 37.8%).

CONCLUSIONS: Allergen sensitization prevalence and pattern differ

between the two high-risk groups. Infants with AD are more likely than

infants from atopic parents to be co-sensitized to a food and aeroallergen.

This suggests that environmental controlmeasures, specifically for dog and

cockroach, may have differential effects in children with AD.

379 Younger Age Is A Predictor For HSV Viremia In
Eczema Herpeticum

Vivian Wang, MD1, Matthew Keefer, MD2, and Peck Y. Ong, MD

FAAAAI3; 1VA Greater Los Angeles Healthcare System, Los Angeles,

CA, 2Children’s Hospital Los Angeles/USC, Los Angeles, CA, 3Chil-

dren’s Hospital of Los Angeles/USC, Los Angeles, CA.

RATIONALE: Eczema herpeticum (EH) may lead to invasive infections

including HSV viremia and meningitis. However, the risk factor(s) for

these infections are not known. Previous studies indicate that atopic

dermatitis (AD) patients with high IgE levels are at risk for EH. In addition,

EH children who require hospitalization tend to be younger males. Our

goal is to identify risk factor(s) that may be associated with HSV viremia

among hospitalized children with EH.

METHODS: This is a retrospective study using electronic medical

records from 2003 to 2018. ICD-9/10-CM codes for EH, 054.0 and

B00.0, were used. Only those with confirmed lesional HSV PCR or culture

were included as EH subjects. Demographics, historical and laboratory

data were extracted.

RESULTS: Twenty seven EH subjects had confirmed lesional HSV PCR

over the study period. Twelve were viremic with positive blood HSV PCR

(VEH) vs 15 non-viremic EH (NVEH). VEH had significantly longer

hospitalization, as compared to NVEH (1068 vs 563 days; p 5 0.03).

VEH subjects were significantly younger than NVEH (25627 vs 50647

months; p 5 0.05). VEH had higher presenting temperature than NVEH,

but it was not statistically significant (38.161.1 vs 37.461.2 C; p5 0.07).

There was no significant association or difference between VEH and

NVEH in terms of gender, total IgE or absolute eosinophils.

CONCLUSIONS: Younger age is associated with HSV viremia among

EH children. There was no significant association between presenting

temperature, gender, total IgE or absolute eosinophils with HSV viremia

among EH children.

380 Tight Junction Disruption or Th2 Cytokines
Enhance Susceptibility of Epidermis to Vaccinia

Matthew G. Brewer, PhD1, Mary C. Moran2, Benjamin L. Miller, PhD1,

Brian M. Ward, PhD2, and Lisa A. Beck, MD FAAAAI1; 1Department of

Dermatology, University of Rochester Medical Center, Rochester, NY,
2Department of Immunology, Microbiology and Virology, University of

Rochester Medical Center, Rochester, NY.

RATIONALE: Atopic dermatitis (AD) affects 20% of children and is

characterized by a defective skin barrier and type 2 immunity. We found

AD patients with eczema herpeticum or S. aureus colonization have barrier
defects and are more Th2-polarized. Therefore, we investigated the impor-

tance of AD inflammation or barrier disruption on epidermal infectivity of

vaccinia (VV) – the virus used to vaccinate against smallpox.

METHODS: Primary human foreskin keratinocytes (PHFK) were grown

in media alone, with Th2 cytokines (IL-4+IL-13; 50 ng/ml) or a tight

junction-disrupting peptide (TJDP; 10 mM) to mimic the inflammatory or

barrier features of AD. PHFKs were infected with VV (Western Reserve)

that expresses fluorescent proteins reflecting the stages of viral replication.

Undifferentiated and differentiated PHFKs (high Ca2+ [1.8 mM] media)

were monitored to assess viral replication and cell-to-cell spread.

RESULTS: Undifferentiated PHFK showed enhanced susceptibility to

VV only after treatment with Th2 cytokines, with a fluorescence pattern

indicative of complete viral replication. In contrast, PHFK treated with

media or TJDP became infected, but viral replication never occurred as

indicated by fluorescence. Differentiated PHFK showed enhanced suscep-

tibility to VV infection after exposure to either Th2 conditions or TJDP.

This was observed by formation of plaques and fluorescence, indicative of

viral replication and spread, which were absent in media treated cells (n54

donors).

CONCLUSIONS: Th2 cytokines significantly increase the susceptibility

of PHFK to VV, regardless of their state of differentiation. TJ disruption,

another hallmark of AD, only increased poxvirus replication in PHFK that

were differentiated and therefore had developed mature TJs.
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381 Different Phenotypes of the Atopic March Exist

Joan Dunlop, MD1, and Corinne Keet, MD MS PhD2; 1Johns Hopkins

Hospital, Baltimore, MD, 2Division of Pediatric Allergy and Immunology,

Johns Hopkins University School Medicine, Baltimore, MD.

RATIONALE: The Asian population in the United States demonstrate

similar levels of food allergy and eczema, but reduced rates of asthmawhen

compared to the non-Hispanic white population. We explored the hypoth-

esis that different phenotypes of allergic disease exist and differ by race.

METHODS: Utilizing data from the National Health Interview Survey

(NHIS), a cross-sectional household survey with over-sampling for black,

Hispanic and Asian households, we examined patterns of coexistent

eczema and food allergy and asthma among Asian and white children.

RESULTS: Among Asian children, the prevalence of eczema was 11.7%,

food allergy 6.1%, and asthma 10.3%, compared to 11.5%, 5.8% and

12.4% among non-Hispanic white children, respectively. Eczema

increased odds of food allergy among all children, but this relationship

was stronger among Asian children (OR 6.3, 95% CI: 5.0-8.0) than white

children (OR 4.3, 95% CI: 3.9-4.8, p-value for interaction <0.005).

In contrast, while Asians were less likely to have asthma, this was not due

to a different relationship between eczema and asthma in this group (OR

2.7, 95% CI: 2.1-3.4 among Asians versus OR 2.5, 95% CI 2.3-2.7 among

whites, p-value for interaction 5 0.3).

CONCLUSIONS: This national survey data suggests that Asian andwhite

children in the United States may have distinct phenotypes of eczema, with

Asian children with eczema having an increased predisposition to food

allergy but not asthma. Additional studies of Asian cohorts with more

rigorous phenotyping via oral food challenge are needed to confirm the

findings of this exploratory study.

382 Evidence for Activity of GBR830 (Anti-OX40) in
Extrinsic and Intrinsic Atopic Dermatitis (AD)
in a Phase 2a Study

Emma Guttman-Yassky, MD, PhD1, Janet S. Lee, PhD2, Ana

Pavel, PhD1, Yacine Salhi, PhD3, and Gerhard Wolff, MD, PhD3; 1Icahn

School of Medicine at Mount Sinai, New York, NY, 2Subito Science

LLC, West Orange, NJ, 3Glenmark Pharmaceuticals Inc, Paramus, NJ.

RATIONALE: GBR830, a humanized, monoclonal antibody against the

co-stimulatory receptor OX40 on activated T-cells, was evaluated in

subjects with Extrinsic and Intrinsic AD.

METHODS: Moderate-to-severe AD subjects (affected body surface area
>_10%, Eczema Area and Severity Index [EASI] >_12, history of inadequate

response to topical treatments) received intravenous GBR830 10 mg/kg on

Day 1/baseline and Day 29. Clinical scores (EASI, SCORAD [Scoring

Atopic Dermatitis] and IGA [Investigator Global Assessment]) were

analyzed post hoc according to AD subtype (Intrinsic vs. Extrinsic, per

investigator’s judgment) and IgE level (>500 vs <500 U/mL). Biopsies

were collected for biomarker measurement.

RESULTS: For subjects treated with at least one dose of GBR830 (n546),

baseline clinical scores did not show marked differences according to AD

subtype or IgE level. Nonetheless, decreases in SCORAD were observed

during the study regardless of AD subtype or IgE level. Responses were

observed shortly after the first dose of GBR830 andmaintained through the

second dose and beyond. Eotaxins were analyzed for subjects with skin

biopsies (n529). Baseline CCL18 levels were numerically greater in

subjects with Extrinsic vs Intrinsic AD (P<.05), but levels for CCL17 and
CCL26 were not different. Post-treatment eotaxin levels did not change.

CONCLUSIONS: GBR830 treatment showed clinical benefit in subjects,

regardless of AD subtype or IgE level. Reductions in SCORAD clinical

scores were observed throughout the treatment period.

383 Steroid Burden in the Management of Atopic
Dermatitis

Irum Noor, DO1, Marcella R. Aquino, MD FAAAAI2, Erin M.

Banta, MD2, Stephanie L. Mawhirt, DO3, Stacy M. Nassau, MD3, Mere-

dith Akerman, MS3, Jennifer Fitzpatrick, LPN3, and Luz S. Fonacier, MD

FAAAAI4; 1NYU Winthrop Hospital, Allergy & Immunology, Mineola,

NY, 2NYU Winthrop Hospital Allergy & Immunology, Mineola, NY,
3NYUWinthrop Hospital, Mineola, NY, 4NYUWinthrop University Hos-

pital, Allergy & Immunology, Mineola, NY.

RATIONALE: Allergists/Immunologists use steroids judiciously to treat

atopic dermatitis (AD), allergic rhinitis, and asthma.While their efficacy is

widely appreciated, total topical steroid burden (cutaneous, inhaled,

intranasal) is less monitored and side effects rarely addressed. We sought

to validate a simplified electronic medical record (EMR) tool to improve

documentation of total steroid burden (SB) and education of steroid effect.

METHODS: A SB-monitoring tool was used in real time for 37 AD

patient encounters. Data collected included corticosteroid type, potency,

frequency, side effects, intervention, and patient counseling. A physician

satisfaction survey measured satisfaction, and impact on length of patient

visit.

RESULTS: Thirty-seven AD encounters were assessed in 30 patients;

16(53.3%) female and average age of 27 years. Of 37 encounters using

topical corticosteroids (TCS), 10 were also using inhaled and 3 intranasal

corticosteroids. Four patients (13%) on TCS had at least one of the

following: telangiectasia, atrophy, striae, hair growth, pigment changes,

rosacea, and easy bruisability. One patient on intranasal corticosteroids had

nosebleed and nasal dryness. There were no documented side effects for

the inhaled. Thirty encounters (81%) had an intervention; 4 decreased

dose, 3 decreased potency and 3 discontinued TCS. Twenty-five encoun-

ters had patient counseling. Physician satisfaction survey demonstrated

90% (10/11) found the tool extremely useful/useful and were extremely

satisfied/satisfied and 81.82% (8/11) stated that effect onvisit timewas<10
min.

CONCLUSIONS: Utilization of a total SB-monitoring tool can be useful

in implementing safe steroid use and can lead to identification of possible

adverse effects, intervention, and counseling.
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384 Ruxolitinib Cream Suppresses Th2 Inflammation
in Adult Patients With Atopic Dermatitis

Sherry Owens1, and Michael D. Howell2; 1Beth Rumberger, Kang Sun,

May Venturanza, Michael Kuligowski, 2Incyte Corporation, Wilmington,

DE.

RATIONALE: Ruxolitinib cream, a selective inhibitor of Janus kinases

(JAK)-1 and JAK2, potently inhibits proinflammatory cytokine signaling

involved in atopic dermatitis (AD) pathogenesis. In a phase 2 trial, 1.5%

ruxolitinib cream twice daily (BID) demonstrated efficacy at least com-

parable to triamcinolone. Rapid decreases in itching were observed. The

effects of ruxolitinib cream on Th2 biomarkers and the relationship with

clinical measures in this trial are reported below.

METHODS: Sera were collected from 111 patients treated with

ruxolitinib cream 0.15% once daily (QD; n517), 0.5% QD (n520),

1.5% QD (n515), 1.5% BID (n518), triamcinolone BID (n519), and

vehicle BID (n522). Serum immunoglobulin E (IgE) and thymus and

activation-regulated chemokine (TARC/CCL17) were analyzed at baseline

and Week 8. Differences between vehicle and each treatment arm were

determined using mixed-model repeated measures; significance was

conferred at P<0.05.
RESULTS: Application of ruxolitinib cream 1.5% BID for 8 weeks

significantly (P50.0095) reduced TARC/CCL17 levels in circulation

versus vehicle-treated patients. Additionally, total serum IgE levels were

reduced in patients treated with 1.5% ruxolitinib cream (QD or BID). No

material differences were observed with 0.15% QD or 0.5% QD ruxoliti-

nib. Efficacy analyses by baseline TARC/CCL17 (<_522 vs >522 pg/mL)

and total IgE subgroups (<200 vs >_200 kU/L) were performed for percent-

age changes from baseline in Eczema Area and Severity Index (EASI).

Levels of TARC/CCL17 and IgE at baseline did not predict ruxolitinib

cream treatment response (percentage reductions in EASI).

CONCLUSIONS: Treatment of patients with AD with ruxolitinib cream

inhibited select Th2 biomarkers, suggesting its ability to modulate disease

course.

385 Effects of Lactobacillus pentosus for the
treatment of childhood atopic dermatitis: A
randomized, double-blind, placebo-controlled
clinical study

Young Yoo, MD PhD1, So Hyun Ahn2, Dae Jin Song3, Wonsuck Yoon4,

Hyo Sun Lee2, Wang Kuk Son2, Dasarang Kim2, So-Young Lee5, and

Chae Bong Kim6; 1Korea University, Seoul, Korea, Republic of (South),
2Allergy Immunology Center, Korea University, Seoul, Korea, Republic

of (South), 3Korea University College of Medicine, Seoul, Korea, 4Allergy

Immunology Center, Seoul, Korea, 5Korea Food Research Institute,

Wanju, Korea, Republic of (South), 6Environmental Health Center, Korea

University Anam Hospital, Seoul, Korea, Republic of (South).

RATIONALE: Atopic dermatitis (AD) is one of the most common

chronic relapsing pruritic skin diseases in children. Aberrant interactions

between gut microbiome and the intestinal immune system have been

implicated in AD. We performed this study to examine of clinical and

immunological effects of Lactobacillus pentosus (L. pentosus) for the treat-

ment of AD through modulation of gut microbiome.

METHODS: In a randomized, double-blind, placebo-controlled study,

either L. pentosus at a dose of 1.031010 CFU or placebo was given twice a

day for 12 weeks. A total of 82 subjects AD (aged 3 to 18 years) were

enrolled in this study. Scoring ofAtopicDermatitis (SCORAD), blood tests

for total IgE, eosinophil counts, cytokine concentrations were measured.

Gut microbiome analysis was done by 16S rRNA gene sequencing.

RESULTS: There were no significant differences in baseline character-

istics including clinical severity of AD between probiotics group (N541)

and placebo group (N541). The mean change in the SCORAD score from

weeks 2 to 12 was 6.8 in the probiotics group, which was significantly

lower in the placebo group (mean change 11.2) (p<0.001). The changes of
total epidermal water loss (TEWL) remained similar at week 12 in 2

groups. None of the concentrations of IL-4, IL-5, IL-6, IL-10, IL-13, IL-17,

IFN-g and TGF-b was statistically significantly different between groups

at weeks 2 and 12. No significant changes of gut microbiome diversity was

found in both groups.

CONCLUSIONS: Our results suggest that supplementation with pro-

biotic L. pentosus has no additional beneficial effects in the treatment of

pediatric AD.

386 Prenatal Farm-Derived Exposures are
Associated with Atopic Dermatitis Risk in
Infancy

Cheryl A. Steiman, MD1, Michael D. Evans, M.S.2, Brent F. Olson3,

Kathrine L. Barnes, MS, MPH3, Casper G. Bendixsen, PhD3, Christine

M. Seroogy, MD FAAAAI1, and James E. Gern, MD FAAAAI2; 1Univer-

sity of Wisconsin, Madison, WI, 2University of Wisconsin-Madison, Mad-

ison, WI, 3Marshfield Clinic Research Institute, Marshfield, WI.

RATIONALE: Atopic dermatitis (AD) during infancy is significantly less

prevalent in Wisconsin children from farm families compared to non-farm

children. We hypothesized that specific farm-derived exposures, including

prenatal contact with farm animals and animal feed, are inversely

associated with AD development in infants.

METHODS: Mothers completed questionnaires about environmental

exposures starting at 13-weeks gestation. AD was defined as parental

report of a healthcare provider’s diagnosis of AD. Fisher’s exact test was

used to analyze effects of individual animal and feed exposures. Chi-square

test for trend was used to analyze effects of animal exposure diversity by

number of species.

RESULTS: Among children (ages 2 to 48 months) in the farm group

(n5104), prenatal exposures to poultry (AD rate: 3% vs 28%, P50.003),

pig (4% vs 25%, P50.04) and feed grain (13% vs 34%, P50.02) were

associated with reduced rates of AD. The risk of ADwas further influenced

by diversity of animal species exposure. Prenatal exposure to greater

numbers of animal species was associated with reduced rates of AD (0

animals 43%, 1-2 animals 31%, 3-4 animals 16%, 5-6 animals 6%,

P50.01).

CONCLUSIONS: Maternal contact with farm animals (poultry, pig, and

diversity of exposure) and feed grain during pregnancy was inversely

associated with development of AD in Wisconsin farm children. These

findings are consistent with studies in Western Europe and suggest that

prenatal contacts with farm-derived exposures additively reduce the risk of

developing AD in early life.
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387 Prenatal PM exposure combined with skin
barrier dysfunction is associated with AD and
its persistence in early life: COCOA study

Eun Lee, MD1, So-Yeon Lee2, Hwan-Cheol Kim3, Jisun Yoon4, Hyun-ju

Cho5, Sungsu Jung2, Song-I. Yang6, Kangmo Ahn7, Youn Ho Sheen8,

Kyung Won Kim, MD9, Dong In Suh, MD10, and Soo-Jong Hong2;
1Department of Pediatrics, Chonnam National University Hospital, Chon-

nam National University Medical School, Gwangju, Korea, Republic of

(South), 2Department of Pediatrics, Childhood Asthma Atopy Center,

Environmental Health Center, Asan Medical Center, University of Ulsan

College of Medicine, Seoul, Korea, Republic of (South), 3Departments

of Occupational and Environmental Medicine, School of Medicine, Inha

University, Incheon, Korea, Republic of (South), 4Department of Pediat-

rics, Mediplex Sejong Hospital, Incheon, Korea, Republic of (South),
5Department of Pediatrics, International St. Mary’s hospital, Catholic

Kwandong University, Incheon, Korea, Republic of (South), 6Department

of Pediatrics, Hallym University Sacred Heart Hospital, Anyang, Korea,

Republic of (South), 7Department of Pediatrics, Samsung Medical Center,

Sungkyunkwan University School of Medicine, Seoul, Korea, Republic of

(South), 8Department of Pediatrics, CHAGangnamMedical Center, CHA

University School of Medicine, Seoul, Korea, Republic of (South),
9Department of Pediatrics, Yonsei University College of Medicine, Seoul,

Seoul, Korea, Republic of (South), 10Seoul National University Hospital,

Seoul, Korea.

RATIONALE: Exposure to particulate matter (PM) during critical

periodS affects development of allergic diseases. Skin barrier dysfunction

is the key pathophysiologies of AD.We identified the effect of exposure to

PM during prenatal period on AD in combined with trans-epidermal water

loss (TEWL).

METHODS: This study enrolled 468 infants from the Cohort for

Childhood Origin of Asthma and allergic diseases (COCOA). Levels of

outdoor PM2.5 and PM10 were estimated by land-use regression models.

Levels of indoor PM2.5 and PM10 were measured using a particle

discriminator. Levels of TEWLweremeasured at age 1. ADwas diagnosed

on the basis of parents-reported physician diagnosis.

RESULTS: Exposure to higher levels of indoor PM2.5 at 36 weeks of

gestation and outdoor PM2.5 at the first trimester was increased the risk of

AD at age 1 in infants with high levels of TEWL (aOR 3.23, 95% CI, 1.18-

8.82; aOR 3.03, 95%CI, 1.25-7.32 respectively). Exposure to higher levels

of outdoor PM10 at the first and third trimester was increased the risk of

AD at age 1 in infants with high levels of TEWL(aOR 2.75, 95% CI, 1.07-

7.03; aOR 3.51, 95% CI, 1.03-9.46). SCORAD at age 1 was increased in

infants with high TEWL combined with exposure to higher levels of

outdoor PM2.5 and PM10 during prenatal periods.

CONCLUSIONS: Prenatal PM exposure is associated with AD in early

life, when combined with skin barrier dysfunction. Avoidance of PM

exposure during prenatal period and enhancement of skin barrier function

might be helpful to prevent the development of AD.

388 Associations of hospital readmission in United
States children and adults

Brian Cheng, and Jonathan I. Silverberg, MD, PhD, MPH; Northwestern

University Feinberg School of Medicine, Chicago, IL.

RATIONALE: Decreasing readmissions is a healthcare priority in the

United States. Recent studies showed a substantial inpatient financial

burden of atopic dermatitis (AD) in the United States. However, little is

known about the prevalence and risk factors for hospital readmission inAD

patients. We sought to determine rates and predictors of hospital

readmission for AD.

METHODS: We analyzed data from the 2012-2014 Nationwide

Readmission Database, including a representative, cross-sectional sample

of hospital readmissions in the US. Bivariable and multivariable weighted

Cox regression models were constructed to determine associations of

patient- and hospital-level characteristics among patients readmitted with

AD.

RESULTS: Overall, the readmission rate for AD (4.6%) was significantly

lower than the all-cause readmission rate (17.0%). In multivariable

regression models, hospital readmission for AD was associated with

below-median household income (hazard ratio [95% confidence interval]:

4.04 [1.65-9.88]), being uninsured (4.64 [1.61-13.40]), having a prolonged

initial hospitalization (>6 days: 16.36 [3.18-84.08]), and cancer (175.15

[21.09-1454.49]), but inversely associated with older age (60 years: 0.02

[0.002-0.10]), hay fever (0.00 [0.00-0.00]), infection (0.10 [0.03-0.28]),

autoimmune disorder (0.00 [0.00-0.00]), and obesity (0.00 [0.00-0.00]).

Inpatients admitted for AD on a weekend (5.70 [2.26-14.37]), summer

(4.34 [1.09-17.23]) or autumn (76.81 [12.12-486.74]) were all more likely

to be readmitted for AD. Hospital characteristics associated with

readmission for AD, included non-metropolitan hospital location (318.94

[11.41-8912.52]) and hospital teaching status (218.18 [15.38-3095.06]).

CONCLUSIONS: Disparities in readmission rates suggest AD readmis-

sions are associated with differences in socio-economic and clinical

characteristics. These results have significant implications for the design

of healthcare interventions to improve readmission rates.

389 Prevalence and Risk Factors of Food
Sensitization in Atopic Dermatitis Patients at
Songklanagarind Hospital

Yada Treepaiboon, MD, Pasuree Sangsupawanich, MD, PhD, Wipa

Jessadapakorn, MD, Vanlaya Koosakulchai, MD, and Araya Yuenyongvi-

wat, MD; Allergy and Immunology Division, Department of Pediatrics,

Prince of Songkla University, Hatyai, Songkhla, Thailand.

RATIONALE: There are limit data about prevalence and risk factors of

food sensitization in atopic dermatitis (AD) patients within Southern

population of Thailand. Aim of this study was to evaluate prevalence as

well as risk factors associated with food sensitization, among AD children.

METHODS: Cross sectional study, from medical records of AD patients,

aged 2 months to 5 years, who attend pediatric allergy clinic at

Songklanagarind Hospital from January 2016 to December 2017 were

reviewed. Data was collected at initial visit. Food specific IgE levels to

cow’s milk, egg white, egg yolk, soy, wheat, peanut, fish, and shrimp were

recorded.

RESULTS: Median age of 119 AD children were 8 months, with 63%

being male. Half of patients had moderate severity of AD, whilst 14% had

severe AD. Prevalence of food sensitization was 60%. Most common food

allergens were egg white (56.8%), cow’s milk (40%) and wheat (34.7%).

Significant factors associated with their overall food sensitization were

history of parent-reported food allergies (OR54.4; P50.001), severe AD

(OR54.5; P50.03) and breast feeding > 6 months (OR53.5; P50.002).

Significant factors associated with egg white allergies were history of

parent-reported food allergies (OR53.8; P50.02) and severe AD

(OR54.2; P50.04). Significant factors associated with cow’s milk

allergies were severe AD (OR56; P50.03) and maternal asthma

(OR510.9; P50.01).

CONCLUSIONS: Prevalence of food sensitization in AD patients within

Southern population of Thailand is high, withmost common food allergens

being egg white, cow’s milk and wheat. Severe AD was factor associated

with all food sensitization, egg allergy and cow’s milk allergy.
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390 Association Between Prenatal Vitamin D
Concentration and Childhood Atopic Dermatitis

Kourtney Gardner, MD1, Tebeb Gebretsadik, MPH1, Margaret

Adgent, PhD, MPH, RD2, Terry Hartman, PhD, MPH, RD3, Christina

Ortiz, MD, MPH1, Frances Tylavsky, DPH, MS, BS4, and Kecia N. Car-

roll, MD, MPH2; 1Vanderbilt University Medical Center, Nashville, TN,
2Vanderbilt University School of Medicine, Nashville, TN, 3Emory Uni-

versity, Atlanta, GA, 4University of Tennessee Health Science Center,

Memphis, TN.

RATIONALE: Atopic dermatitis (AD) is common in US children. The

association between maternal prenatal vitamin D status and childhood AD

is understudied in racially diverse populations.

METHODS: We investigated the association between maternal prenatal

25-hydroxyvitamin D [25(OH)D] levels and childhood AD in dyads

enrolled in the Conditions AffectingNeurocognitiveDevelopment in Early

Childhood (CANDLE) cohort (Memphis, TN), 2006-11. Serum 25(OH)D

levels were determined using serum biospecimens collected in the 2nd

trimester. We assessed children between 4-6 years for current AD (symp-

toms within 12 months). We used multivariable logistic regression

modeling to examine the association of log-transformed prenatal 25(OH)

D and child AD assessing for interaction between race and prenatal

25(OH)D on AD. Covariates included child sex, birth season, breastfeed-

ing, maternal age, and maternal atopic disease.

RESULTS: Among the 1141 women, 67% were African-American and

33%were white. Seventeen percent of children had AD. Median 25(OH)D

levels were 25.1ng/mL in white and 18.8ng/mL in African-American

women. Prenatal 25(OH)Dwas associated with AD (p overall50.02) with

a non-significant interaction with maternal race (p-interaction 5 0.18). In

white women, an interquartile range increase in 25(OH)D (15-27ng/mL)

was not statistically associated with child AD (adjusted OR 1.06, 95% CI:

0.62-1.81); however, in African-American women, it was associated with

increased odds of child AD (adjusted OR 1.61, 95% CI: 1.16-2.22).

CONCLUSIONS: We did not detect a statistically significant association

between 2nd trimester vitamin D and child AD in dyads with a white

mother; however higher levels were associated with increased AD in

African-American dyads.

391 Measurement properties of Hospital Anxiety and
Depression Scale used in atopic dermatitis in
adults

Jonathan I. Silverberg, MD, PhD, MPH1, Joel Gelfand, MD, MSCE2,

David Margolis, MD PhD3, Mark Boguniewicz, MD FAAAAI4, Luz S.

Fonacier, MD FAAAAI5, Mitchell H. Grayson, MD FAAAAI6, Peck Y.

Ong, MD FAAAAI7, Zelma Chiesa Fuxench, MD2, and Eric L. Simpson,

MD MCR8; 1Northwestern University Feinberg School of Medicine, Chi-

cago, IL, 2University of Pennsylvania Perelman School of Medicine, Phil-

adelphia, PA, 3University of Pennsylvania, Philadelphia, PA, 4National

Jewish Health and University of Colorado School of Medicine, Denver,

CO, 5NYU Winthrop University Hospital, Allergy & Immunology, Mine-

ola, NY, 6Nationwide Children’s Hospital / The Ohio State University, Co-

lumbus, OH, 7Children’s Hospital of Los Angeles/USC, Los Angeles, CA,
8Oregon Health & Science University, Portland, OR.

RATIONALE: Screening and assessment of mental health symptom

severity provides important information of disease impact and treatment

response. We sought to determine construct validity, internal consistency,

differential reporting, and floor or ceiling effects of Hospital Anxiety and

Depression Scale (HADS) for assessing the mental health impact of atopic

dermatitis (AD) in adults.

METHODS: A cross-sectional, population-based study of 602 adults was

performed. AD was determined using modified UK Diagnostic Criteria.

Severity was assessed using self-reported global AD severity, Patient-

Oriented Eczema Measure (POEM), Patient-Oriented Scoring AD (PO-

SCORAD), PO-SCORAD-itch and sleep, HADS, including HADS-

anxiety (HADS-A) and HADS-depression (HADS-D), Short-Form-12

Mental Component Score (SF-12 MCS).

RESULTS: HADS, HADS-A and HADS-D had strong correlations with

each other, and moderate correlations with PO-SCORAD, PO-SCORAD

itch and sleep, POEM and SF-12 MCS (Pearson correlations, all

P<0.0001). There were significant and stepwise increases of HADS,

HADS-A andHADS-D scores at each severity level for global AD severity,

PO-SCORAD, PO-SCORAD itch and sleep, POEM and SF-12 MCS

(Wilcoxon rank sum test, P<0.0001). HADS, HADS-A and HADS-D

showed good internal consistency (Cronbach’s alpha: 0.89, 0.86 and 0.80,

respectively). Significant uniform and non-uniform differential item

functioning were found for multiple items between AD and non-AD,

sex, race/ethnicity and age. Lowest and highest values for HADS (2.6% or

0.2%), HADS-A (6.0% or 0.7%) or HADS-D (7.0% or 0.2%) occurred in

<15% of respondents, indicating no floor or ceiling effects overall.

CONCLUSIONS: HADS, HADS-A and HADS-D showed good

construct validity, internal consistency and no overall floor/ceiling effects.

392 IgE Testing Can Predict Food Allergy Status in
Patients with Moderate-Severe Atopic
Dermatitis

Pamela A. Guerrerio, MD PhD1, Marjohn Rasooly, FNP-C1, Wenjuan

Gu2, Samara Levin1, Rekha Jhamnani, MD1, Joshua D. Milner, MD1,

Kelly D. Stone, MD PhD FAAAAI3, Anthony L. Guerrerio4, Joseph

Jones5, Magnus Borres, MD FAAAAI6, and Erica Brittain7; 1LAD,

NIAID, NIH, Bethesda, MD, 2bClinical Research Directorate/Clinical

Monitoring Research Program, Leidos Biomedical Research, Inc., NCI

Campus, Frederick, MD, 3NIH/NIAID- Laboratory of Allergic Diseases,

Bethesda, MD, 4Johns Hopkins University, Baltimore, MD, 5dImmuno-

Diagnostics Branch, Thermo Fisher Scientific, Phadia US Inc., Portage,

MI, 6Uppsala University & ThermoFisher Scientific, Uppsala, Sweden,
7Biostatistics Research Branch, DCR, NIH, Bethesda, MD.

RATIONALE: Diagnosing food allergy in patients with atopic dermatitis

(AD) is complicated by their high rate of asymptomatic sensitization to

foods, which can lead to misdiagnosis and unnecessary food avoidance.

Given this limitation, we sought to determine if food-specific (sIgE) and/or

component IgE levels could predict allergic status in patients with

moderate-severe AD and elevated total IgE.

METHODS: 78 children (median age 10.7 years) with moderate-severe

AD were assessed for a history of clinical reactivity to milk, egg, peanut,

wheat, and soy. IgE levels for each food and its components were

determined by ImmunoCAP. The level and pattern of IgE reactivity to

each food and its components, and their ratio to total IgE, were compared

between subjects allergic and tolerant to each food.

RESULTS: 91% of subjects were sensitized, and 51% reported allergic

reactivity, to at least one of the fivemost common food allergens. Allergy to

milk, egg, and peanut were most common, and IgE levels to each of these

foodswere significantly higher in the allergic group. Component IgEsmost

associated with milk, egg, and peanut allergy were Bos d8, Gal d1, and Ara

h2, respectively. The ratio of sIgE to total IgE offered no advantage to sIgE

alone in predicting allergy.

CONCLUSIONS: Specific IgE levels and the pattern of IgE reactivity to

food components can distinguishAD subjects allergic versus tolerant to the

major food allergens and may therefore be helpful in guiding the clinical

management of these patients.
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393 Cluster analysis of atopic dermatitis in children

Yechan Kyung, MD, Minyoung Jung, MD, Hye-In Jeong, Jihyun

Kim, MD, and Kangmo Ahn; Department of Pediatrics, Samsung Medical

Center, Sungkyunkwan University School of Medicine, Seoul, Korea, Re-

public of (South).

RATIONALE: All patients with AD do not have the same clinical

characteristics and natural courses. We aimed to identify several distinct

clusters in Korean children with AD by cluster analysis.

METHODS: We retrospectively reviewed the medical records of 597

children with AD who visited pediatric allergy clinic in Samsung Medical

Center between June 2007 and September 2017. Hierarchical cluster

analysis was performed with 5 variables for unsupervised classification.

The variables include age of onset (&2 years, >2 years), sensitization to

inhalant allergens, sensitization to food allergens, severity estimated by

initial SCORing Atopic Dermatitis (SCORAD) index (&25, 25-50,

>50), and family history of allergic diseases.

RESULTS: We identified three clusters. Cluster 1 (n5289; 48.5%) was

characterized by early onset age (&2 years; 94.1%), low sensitization

rate to inhalant and foo allergens (1.4%, 55.0%), low severity (&25;

55.4%, 25-50; 39.1%, >50; 5.5%) and strong association with family his-

tory (83.4%). Cluster 2 (n5265; 44.5%) demonstrated early onset age

(&2 years; 100.0%), high sensitization rate to inhalant and food allergens

(55.1%, 95.5%), high severity (&25; 47.9%, 25-50; 37.4%, >50; 14.7%)

and weak association with family history (35.1%). Cluster 3 (n542;

7.0%) was related with late onset age (>2 years; 100.0%), high sensitiza-

tion rate to inhalant allergens (78.6%), low sensitization rate to food aller-

gens (7.1%), high severity (&25; 38.1%, 25-50; 52.4%, >50; 9.5%) and

weak association with family history (42.9%).

CONCLUSIONS: Three distinct clusters were identified in children with

AD by cluster analysis based on 5 variables.

394 Development of objective method to assess the
skin surface inflammation of eczema infant by
digital microscope

Katsuhito Iikura; Nishi saitama chuo National Hospital, Saitama, Japan.

RATIONALE: Infantile eczema is common skin disorder in early stage of

infancy. This manifestation is occasionally first findings of atopic march.

Early intervention to eczema may lead to inhibit worsening of skin

inflammation and to reduce the burden of subjects. Objective marker for

assessing the severity of skin inflammation is needed to manage subjects

with eczema. To determine the usefulness of imaging analysis by digital

microscope of skin surface, we evaluated the associations among the skin

score, water content, and skin surface manifestations.

METHODS: We used digital microscope (Crenova Co.,LTD, US) to

investigate the manifestations of micro-relief of skin surface (a magnifi-

cation of 120x) observed in eczema infants. Water content (WC) was

measured by capacitance measurement (Moist Sence�, Tokyo, Japan).

Disturbance of sulcus cutis, crista cutises hypertrophy, papule, seborrheic

eczema, skin redness, dry lesion and skin scalewere included as the criteria

of eczema score. Correlations among width of sulcus cutis, skin surface

score and WC were analyzed.

RESULTS: Ten infants were enrolled (mean age, 5.6 months). Width of

sulcus cutis were negatively correlated with WC (r5 -0.7, p <.0001), and

positively correlated with eczema score (r 5 0.8, p < .0001). Disturbance

of sulcus cutis line, crista cutis hypertrophy, redness, and skin scale were

associated with low values of water content.

CONCLUSIONS: Skin micro-relief analysis by using digital microscope

in eczema infants may be useful for determining of eczema severity. This

easy method could easily perform the objective assessment of eczema

infants.

395 Prevalence of severe atopic dermatitis in adults
and children in a health area of Madrid, Spain

Rosialzira N. Vera Berrios, MD, Blanca Barroso Garc�ıa, Manuel J. Rial

Prado, MD, Maria C. Farina, MD PhD, and Joaquin Sastre, MD PhD

FAAAAI; Fundacion Jimenez Diaz University Hospital, Madrid, Spain.

RATIONALE: The goal of this study is to describe the prevalence of

moderate-severe Atopic dermatitis (AD) in a health area.

METHODS: A cross-sectional study was conducted reviewing the

medical records from our health area (Madrid, Spain) for the years 2016

and 2017 with the words ‘‘atopic dermatitis/atopic eczema’’ and one or

more of the following treatments: immunosuppressants (cyclosporine,

methotrexate, azathioprine, mycophenolate mofetil), biologics (omalizu-

mab, ustekinumab, dupilumab), systemic corticosteroids and/or others

(immunoglobulins, apremilast, UVB phototherapy). We performed retro-

spective estimations of disease severity using the Investigator’s Global

Assessment (IGA).

RESULTS: Of 393,418 adults and 54,182 children, 160 adult patients and

8 children fulfilled the study criteria. Prevalence of moderate-severe AD

requiring immunosuppressants in adults was 0.028% for 2016 and 2017

(95% CI, 0.022% – 0.032% and 0.024% – 0.035%, respectively).

Prevalence of moderate AD (IGA-3) was 0.008% and 0.02% for severe

AD (IGA-4) for 2016 and 2017, respectively. In the pediatric population, 8

patients met the study criteria (5 in 2016 and 7 in 2017). Prevalence of

moderate-severe AD in children was 0.01% for 2016 and 2017 (95% CI,

0.005 – 0.02 for both). From initial 160 patients in 2016, only 64 (40%) of

adults and 4 (50%) of children were persistent in the severity of the disease

through both years.

CONCLUSIONS: Severe AD is a disease with a low prevalence. A

possible bias can be infra registration of disease; therefore, we should keep

in mind that the real epidemiology of the disease is yet to be known.

396 Well-regulated physical activity is related to
decreased prevalence of atopic dermatitis to
in male adolescents in Korea

Yeong-Ho Rha, MD PhD1, Kyung Suk Lee, MD, PhD2, and Sun Hee

Choi, MD3; 1Kyung Hee University Hospital, Seoul, Korea, 2HanYang

University Guri Hospital, Seoul, Korea, Republic of (South), 3Kyung

Hee University Hospital at Gangdong, Seoul, Korea.

RATIONALE: Well-regulated physical activity (PA) is important for

helping and sustaining health, particularly in adolescents. But, there is

debate whether PA lowers the risk of allergy especially atopic dermatitis

(AD). So we examined the relationship between AD and regular PA in

adolescents in Korea.

METHODS: The data used was obtained from the web-based survey of

youth risk behavior in 2016. Regular PAwas defined according to Korean

physical activity guidelines. Multivariate regression analysis was done

using a complex sampling design that is adjusted by social, physical and

behavioral factors.

RESULTS: The total number of respondents was 65,528 adolescents. The

prevalence of AD was 25.1% in total, 21.3% in males and 29.4% in

females, respectively. After adjusting for confounding variables, well-

regulated PA was significantly associated with AD in Korean male

adolescents (aOR 0.88, 95% CI; 0.78-0.99, p50.04). Nonetheless well-

regulated PA and strength exercise were not significantly related to AD in

Korean female adolescents.

CONCLUSIONS:We provided evidence that well-regulated PA is related

to low prevalence of AD in Korean male adolescents. Additional research

is necessary to detect howwell-regulated PA could be a protective factor of

AD in male adolescents.
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397 Type of Food Allergen is associated with Atopic
Dermatitis Severity

Sukruthi K. Jois1, Aame B. Andy-Nweye2, Kylie N. Jungles3, Mary C.

Tobin, MD FAAAAI1, and Mahboobeh Mahdavinia, MD PhD1; 1Depart-

ment of Immunology and Microbiology, Allergy/Immunology Section,

Rush University Medical Center, Chicago, IL, 2Division of Allergy/

Immunology, Department of Internal Medicine, Rush University Medical

Center, Chicago, IL, 3Medical School, Rush University Medical Center,

Chicago, IL.

RATIONALE: Atopic Dermatitis(AD) in early childhood is associated

with food allergy(FA), and exposure to food allergens can results in

uncontrolled AD in children with comorbid severe AD and food

sensitization. In this study, we aimed to determine whether type of food

allergen is associated with the severity of Atopic Dermatitis in a cohort of

children with food allergy.

METHODS: Children diagnosed with FA(diagnosed by positive skin test

and/or invitro specific-IgE) and AD between December 2015-September

2017 were enrolled in this prospective cohort study. AD severity scores

based on SCORADwere calculated on the day of recruitment. ANOVAwas

used to test the association of SCORAD with food allergens.

RESULTS: Total of 98 children with mean6SD age of 4.263.3 were

enrolled. 70% of the children were African-Americans, 12%Caucasians

and 10.6%Hispanics. Allergy to milk and soy were significantly associated

with higher SCORAD(mean6SD of 37.6611.5 vs.18.5610.2 for children

with and without milk allergy respectively p50.01 and 37.6611.5

vs.11.5610.2 for children with and without soy allergy;p50.01).

Furthermore, children with egg allergy had a trend towards higher

SCORAD(mean6SD of 28.465.5 vs.18.6610.5;p50.1). There was no

association between allergy towheat, peanut, tree-nuts, fish, shellfish, corn

or chick-peas with SCORAD.

CONCLUSIONS: Our analysis showed a significant association between

AD severity and allergy to milk and soy in children with known food

allergy to these foods.Milk and soy are common hidden ingredients in food

products and although these children were instructed to avoid these foods,

they might be accidentally exposed to traces of these foods resulting in

uncontrolled AD.

398 Elevated expressions of stratum corneum Toll-
like receptor 3 in atopic dermatitis lesions

Risa Tamagawa-Mineoka, MD, PhD1, Naomi Nakamura, MD, PhD1,

Mayumi Ueta, MD, PhD2, Eiichi Konishi, MD, PhD3, Risa

Yasuike, MD, PhD1, Koji Masuda, MD, PhD1, Hiroshi

Matsunaka, PhD4, Yumi Murakami, PhD4, Emiko Yokosawa4, and Norito

Katoh, MD, PhD1; 1Departments of Dermatology, Graduate School of

Medical Science, Kyoto Prefectural University of Medicine, Kyoto, Japan,
2Frontier Medical Science and Technology for Ophthalmology, Graduate

School of Medical Science, Kyoto Prefectural University of Medicine,

Kyoto, Japan, 3Surgical Pathology, Graduate School of Medical Science,

Kyoto Prefectural University of Medicine, Kyoto, Japan, 4TOKIWA Phar-

maceutical Co., Ltd., NOVAcademic Research, Tokyo, Japan.

RATIONALE: The role of Toll-like receptor (TLR) 3 in the pathome-

chanisms of allergic skin diseases has been recognized. We hypothesized

that the expressions of TLR3 in the lesions of atopic dermatitis (AD)

patients would be associated with the severity of AD.

METHODS:We investigated TLR3 expressions in the skin of AD patients

and healthy controls using immunohistochemistry and evaluated TLR3

expressions in the stratum corneum of skin samples obtained from AD

patients and healthy controls via tape-stripping.

RESULTS: TLR3was strongly expressed throughout the epidermis in AD

patients and healthy controls. The stratum corneum (sc) TLR3 expression

levels of the trunk skin were significantly elevated in AD patients

compared with those in healthy controls. Furthermore, the scTLR3

expression levels of the trunk skin were correlated with the total intensity

scores in AD patients (r5 0.589, P5 0.001). Conductance was correlated

inversely with that in the trunk skin of AD patients (r5-0.572, P50.001).

Although transepidermal water loss tended to be correlated with scTLR3

expression in the trunk skin of AD patients (r50.257, P50.170), but there

was no statistically significant correlation.

CONCLUSIONS: TLR3 signalingmay be involved in the development of

acute and chronic skin inflammation and skin barrier disruption in AD

patients.

399 Volatile Organic Compounds Dysregulate the
Expression of Antimicrobial Peptides in Human
Epidermal Keratinocytes

Kangmo Ahn1, Jihyun Kim, MD1, and Ji-Yun Kim2; 1Department of Pe-

diatrics, Samsung Medical Center, Sungkyunkwan University School of

Medicine, Seoul, Korea, Republic of (South), 2Samsung Medical Center,

Seoul, Korea, Republic of (South).

RATIONALE: We investigated whether volatile organic compounds

(VOCs) such as formaldehyde and toluene, affect the expression of

antimicrobial peptides in the skin.

METHODS: Immortalized human keratinocyte cell line (HaCaT) was

cultured in Dulbecco’s Modified Eagle’s Medium (DMEM) with 1.8 mM

calcium chloride (CaCl2) and then was differentiated at the confluent con-

dition with 10 mM CaCl2 for 24 hr. Following the differentiation, the cells

were treated with toluene (10 ppm) and formaldehyde (4 ppm), respec-

tively. The gene expressions of cathelicidin antimicrobial peptide

(CAMP), defensin beta 1 (DEFB1), 2 (DEFB2), and 3 (DEFB3) were

analyzed using quantitative real-time PCR.

RESULTS: Both exposures of formaldehyde and toluene did not affect the

expression of DEFB1 in keratinocytes. HaCaT exposed to formaldehyde

significantly decreased the mRNA expressions of DEFB2 and CAMP in

2 and 4 hr, whereas the expression level of DEFB3 was not changed.

DEFB2, DEFB3, and CAMP are downregulated by toluene exposure for

up to 48 hr.

CONCLUSIONS: Our results suggest that the exposure of both formal-

dehyde and toluene to the skin might synergistically damage the skin

barrier by downregulating the expressions of antimicrobial peptides,

including cathelicidin LL-37, human b-defensin 2 and 3.
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400 Prenatal maternal anxiety related with dietary
pattern may promote atopic dermatitis in
offspring through the alteration of gut
microbiota

So-Yeon Lee, MD1, Mi-Jin Kang2, Sung-Ok Kwon3, Yoon Mee Park4,

Bong-Soo Kim5, Eun Lee, MD6, Jisun Yoon7, Sungsu Jung8, Hyoung

Yoon Chang9, Dong In Suh10, Youn Ho Sheen11, Kyung Won Kim12,

KangmoAhn13, Se-Young Oh14, and Soo-Jong Hong8; 1Department of Pe-

diatrics, Childhood Asthma and Atopy Center, Environmental Health

Center, Asan Medical Center, University of Ulsan College of Medicine,

Seoul, Korea, 2Asan Institute for Life Sciences, University of Ulsan Col-

lege of Medicine, Seoul, Korea, 3Department of Preventive Medicine,

Kangwon National University School of Medicine, Chuncheon, Korea,

Republic of (South), 4Asan Institute for Life Sciences, University of Ulsan

College of Medicine, Seoul, Korea, Republic of (South), 5Department of

Life Science, Multidisciplinary Genome Institute, Hallym University,

Chuncheon, Korea, Republic of (South), 6Department of Pediatrics, Chon-

nam National University Hospital, Chonnam National University Medical

School, Gwangju, Korea, Republic of (South), 7Department of Pediatrics,

Mediplex Sejong Hospital, Incheon, Korea, Republic of (South), 8Depart-

ment of Pediatrics, Childhood Asthma Atopy Center, Environmental

Health Center, Asan Medical Center, University of Ulsan College of Med-

icine, Seoul, Korea, Republic of (South), 9Department of Psychiatry, Ajou

University College of Medicine, Suwon, Korea, Republic of (South),
10Department of Pediatrics, Seoul National University College of Medi-

cine, Seoul, Korea, Republic of (South), 11Department of Pediatrics,

CHA Gangnam Medical Center, CHA University School of Medicine,

Seoul, Korea, Republic of (South), 12Yonsei University College of Medi-

cine, Seoul, Korea, Republic of (South), 13Department of Pediatrics, Sam-

sung Medical Center, Sungkyunkwan University School of Medicine,

Seoul, Korea, Republic of (South), 14Department of Food and Nutrition,

Research Institute of Human Ecology, Kyung Hee University, Seoul, Ko-

rea, Republic of (South).

RATIONALE: Prenatal maternal stress can contribute to the development

of atopic dermatitis (AD) in offspring but the mechanism of this remains

poorly understood.

METHODS: We investigated maternal anxiety and the responses to food

frequency questionnaires at 36 weeks gestation among subjects in the

Cohort for Childhood Origin of Asthma and Allergic Diseases (COCOA)

study. We compared gut microbiota, short chain fatty acids (SCFAs) in

offspring at 6 months.

RESULTS: Prenatal maternal anxiety was associated with higher odds of

offspring’s AD at 1 and 3 years old (1 year: OR 1.50, 95% CI 1.04-2.16; 3

year: OR 1.71, 95% CI 1.05-2.63). Mothers with high anxiety scores were

less likely to have a healthy dietary pattern (high vegetable and fruit). The

risk of AD in the first year of life was further increased by a high maternal

anxiety without healthy diet (OR 2.14, 95% CI 1.10-4.17, P for interaction

5 .02). In the high prenatal maternal anxiety group, the Escherichia,

Bacteroides, Clostridium, an Terrisporobacter profiles differed between

infants with AD and healthy infants. The propionate, butyrate and valerate

levels were decreased in infants with AD (P< .01). In the low prenatal anx-

iety group, these differences were not observed between infants with AD

and healthy infants.

CONCLUSIONS: Prenatal maternal anxiety without healthy dietary

pattern may promote offspring’s AD via changes to gut microbiota and

SCFAs in infants. These results highlight the importance of maternal

psychosocial well-being and a healthy diet during pregnancy in shaping the

immune health of infants.

401 An Assessor-Blinded, Left-Right Comparison
Study Of Washing With Water Alone Versus
Soap In Maintaining Remission Of Eczema In
Fall-Winter

Yusuke Inuzuka, MD, Yoko Monna, Mayumi Matsunaga, MD, Yukiko

Kato, MD, Tomohide Taguchi, MD, and Osamu Natsume, MD; Hama-

matsu University School of Medicine, Hamamatsu, Japan.

RATIONALE: To evaluate the hypothesis that washing with water alone

is not inferior to washing with soap as treatment for eczema in children

with atopic dermatitis (AD) in fall-winter.

METHODS: We conducted an assessor-blinded, pragmatic randomized,

non-inferiority trial. We enrolled children with AD whose eczema was

controlled by regular application of steroid ointmentwithin less than 2 days

per week (use of tacrolimus ointment was permitted). For 863 weeks,

participants washed their upper and lower limbs on one side with soap

(soap side) and on the other sidewith water alone (water side). The primary

outcome was the difference between the soap and water sides in the

absolute change in EASI scores from baseline to week 863 weeks.

RESULTS: 29 participants were analyzed. For the water and soap sides,

the primary outcome was -0.43 6 1.4 and -0.33 6 1.1 (p50.76),

respectively, the median POEM score was 1.3 6 1.7 and 1.3 6 1.8

(p50.92), respectively, and the total frequency of additional steroid

ointment applications was 17.1 6 32.6 and 16.7 6 31.2 times (p50.97),

respectively. Participants were categorized according to self-assessments

of the usefulness of soap. Two, 24, and 3 were assigned to water-effective,

invariant, and soap-effective groups.

CONCLUSIONS: For children with controlled AD, washing with water

alone was not inferior to washing with soap for treating eczema in fall-

winter.

402 Clinical Features of Allergic and Systemic
Contact Dermatitis Caused by Rhus
(Toxicodendrone)

Hyo-In Rhyou, MD1, and Young-Hee Nam, MD2; 1Dong-A Universitiy

School of Medicine, Busan, Korea, 2Dong-A University School of Medi-

cine, Busan, Korea.

RATIONALE: Toxicodendron (Rhus) species-poison ivy, poison oak, and

poison sumac cause allergic contact dermatitis (ACD) frequently, which is

the most common ACD in the USA. In contrast to other countries, Rhus-

related illnesses in Korea aremostly caused by ingestion of Rhus tree. Rhus

has been used as a folk medicine to cure gastrointestinal diseases and as a

health food, and which produces systemic contact dermatitis (SCD) rather

than ACD. We investigated the clinical features of Rhus dermatitis.

METHODS: We conducted a retrospective analysis of 20 patients with

Rhus dermatitis in Dong-AUniversitiy hospital, and compared the clinical

manifestations between ACD (n54) and SCD caused by ingestion of Rhus

(n516).

RESULTS: Patients with SCD were older than patients with

ACD(52.5613.91 years vs 46.564.66 years, P50.256). The average time to

onset of symptomsafterRhus exposurewas2.4562.37dayswithno significant

difference between SCD and ACD; within 24h(n511, 55%), between 24 and

36h(n56, 30%). Three patients developed symptoms 26h later, all of them

wereSCD.All of thepatients showedgeneralizederythematousmaculopapular

eruptions. There were observed various skin manifestations in SCD; vesico-

bullous lesions(n55), urticaria(n53), erythema multiform(n51), generalized

exanthematous pustules(n51). Severe extracutaneous symptoms were devel-

oped in SCD; duodenal ischemia(n51), hypotension(n52), and loss of

conciousness(n51). Of the total patients, 18(90%) were managed with

systemic corticosteroid, patients with SCD were administerd higher dose of

corticosteroid than patients with ACD(428.93+598.61mg vs 273.5+154.4mg;

methylprednisolone equivalent, P50.705)

CONCLUSIONS: In Rhus dermatitis, SCD showed various cutaneous

manifestations and severe extracutaneous symptoms occured in SCD but

not in ACD.
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403 Short Course Of Oral Prednisolone Improves
Physician Reported Clinical Scores and Patient
Reported Outcomes in Patients with Moderate-
to-Severe Atopic Dermatitis

Emma Price, MSc, Sai Sakktee Krisna, MSc, Karen J. Howie, Rashie

Brar, Eman Alasgah, Caroline Munoz, Paul M. O’Byrne, MD FAAAAI,

Roma Sehmi, PhD FAAAAI, Gail M. Gauvreau, PhD, and Hermenio

Lima; McMaster University, Hamilton, ON, Canada.

RATIONALE: Oral steroid is the only non-biologic immunomodulator

approved by the FDA for treatment of atopic dermatitis (AD). However, no

studies have examined the effects of a short course of prednisolone in

patients with AD on physician and patient reported outcomes.

METHODS: Sixteen patients with moderate-to-severe AD washed out of

systemic medications for 30 days, and randomized (1:1) to placebo or

prednisolone for 5 days at 0.75 mg/kg, 5 days at 0.5 mg/kg and 5 days at

0.25 mg/kg. Physician reported outcomes (EASI, SCORAD and IGA) and

patient reported outcomes (POEM and DLQI) and were assessed. The

percent change in scores was calculated and compared between treatment

groups and patient and physician scores were also compared.

RESULTS: Compared to placebo, prednisolone treatment significantly

improved EASI, SCORAD, IGA, and POEM scores (p<_0.05) after 7 days

of treatment, with no significant effect on DLQI (p50.26). The changes in

scores at day 7weakly but significantly correlated between EASI vs POEM

(r50.48), EASI vs DLQI (r50.46), SCORAD vs POEM (r50.54) and

SCORAD vs DLQI (r50.55), all p<0.05. Compared to placebo, no

difference was observed compared to placebo at the lowest dose of

prednisolone measured after 14 days of treatment.

CONCLUSIONS: Prednisolone improved clinical responses in adults

with moderate-to-severe AD in a dose-dependent manner, in this small,

short time course study. There was a positive relationship between the

improvements in physician and patient reported outcomes. These data

indicate that the subjective experience of the patient is an important marker

of drug efficacy.

404 The Effect of omalizumab in Mastocytosis
Patients. Prospective double-blind, placebo-
controlled multicentre study

Meike Distler1, Tatjana Maul1, Urs Steiner2, Peter Jandus3, Carla Murer1,

Nicole Graf4, Tatjana Petkvic5, Joerg Sebach3, Alexander Navarini1, Lars

French1, Arthur Helbling, MD6, and Peter Schmid-Grendelmeier, MD7,8;
1Dept. of Dermatology, Zurich, Switzerland, 2Dept. of Immunology, Zur-

ich, Switzerland, 3Division of Immunology and Allergology, Geneva,

Switzerland, 4Insitute of Biostastistics, Zurich, Switzerland, 5ADR-AC,

Berne, Switzerland, 6University Hospital, Regionalspitalverband, Bern,

Switzerland, 7University Hospital of Zuerich, Zuerich, Switzerland,
8CK-CARE Allergy Campus Davos, Davos, Switzerland.

RATIONALE: Patients with mastocytosis often suffer from a variety of

symptoms caused bymast cell mediators. Omalizumab, amonoclonal anti-

IgE-antibody has been postulated to have a positive impact on mastocy-

tosis-associated symptoms.

METHODS: The effect of omalizumab was investigated in 17 mastocy-

tosis patients in a multicenter prospective double-blind placebo-controlled

trial. 7 were randomised to the omalizumab group, 9 to placebo.The

primary endpoint of the study was the change in the AFIRMM score after 6

months of treatment. Groups were age-balanced , whereas 66,6% in the

omalizumab and 85.7% in placebo group were female. A variety of

laboratory parameters were also analyzed.

RESULTS: After 6 months the median AFIRMM score improved from

104.0 to 102.0 in the placebo and from 52.0 to 26.0 in the omalizumab

group, respectively (p50.286). The amount of reduction was not

significantly different (p50.941). Regarding the secondary endpoints

showed a slight, but not significant improvement in the omalizumab

group. Adverse events (AE) showed no significant difference between the

groups. The expression of FceRI on basophils was lower in patients

receiving omalizumab than in the placebo group.

CONCLUSIONS: The conclusions that can be drawn from this study are

limited due to the small study sample.However, omalizumab seems to

improve mastocytosis symptoms in particular diarrhea, dizziness, flush,

and anaphylactic reactions. Moreover the AFIRMM score and the

secondary endpointsimproved.To our knowledge, this is the first double-

blind placebo controlled study for omalizumab in mastocytosis.

405 Gamaglobulin infusion in patients with severe
atopic dermatitis

Marina Medeiros Caputo1, Pamela Pittelkow Silva2, Pâmela Pittelkow2,

Patricia Guerzet Ayres Bastos1, Patr�ıcia Guerzet1, La�ıs Gomes Japiass�u3,
La�ıs Japiass�u3, Marcia C. Mallozi, MD1, Carolina S. Aranda, MD, PhD4,

Beatriz Tavares Costa-Carvalho, MD PhD4, Juliana Themudo Lessa Maz-

zucchelli5, and Dirceu Sole, MD, PhD, FAAAAI4; 1Federal University of

S~ao Paulo, S~ao Paulo, Brazil, 2Federal University S~ao Paulo, S~ao Paulo,

Brazil, 3UNIFESP, S~ao Paulo, Brazil, 4Federal University of S~ao Paulo,

Sao Paulo, Brazil, 5Federal University of Sao Paulo, Sao Paulo, Brazil.

RATIONALE: Atopic dermatitis (AD) is a chronic, recurrent, inflamma-

tory disease, characterized by intense itching and eczema. Severe patients

may need immunosuppressive and immunobiological therapies to reach

control.

METHODS: Serie of 5 severe cases of AD using immunosuppressive

drugs without improvement, which received intravenous immunoglobulin

(IVIG) infusion. In the first month they received 2g/kg/month divided into

2 days, then 1g/kg/day each month. After 6 months infusion, clinical

presentation Scoring Atopic Dermatitis (SCORAD) and patient’s quality

of life (CDLQI) were evaluated.

RESULTS: Patients aged 11 to 16 years had a proportional improvement

in quality of life and clinical presentation. Two patients presented partial

response in clinical picture and 60% of patients improved significantly

according to SCORAD, with values - from 59, 42, 37 before infusion to 22,

12, 19 after 6 months, respectively. This therapeutic procedure allowed to

reduce and even to suspend oral corticosteroid and cyclosporine. One

patient presented disseminated contagious molluscum after immunosup-

pression with methotrexate, and after IVIG, lesions regressed without

recurrence. Only one patient did not continue with therapy because of

aseptic meningitis after the first month of treatment and headache at

following doses. IVIG side effects were observed in some cases but were

not as prevalent as patient improvement.

CONCLUSIONS: When analyzing the improvement in clinical presen-

tation and quality of life, IVIG should be considerate an alternative

therapeutic option for severe AD patients, because it could be able to

reduce the severity and reclassify this patients asmoderate and evenmild it.
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406 Markers of Esophageal Epithelial-Mesenchymal
Transition Are Significantly Reduced in Active
Eosinophilic Esophagitis Following 16 Weeks
of Treatment With RPC4046, an Anti-
Interleukin-13 Monoclonal Antibody

Peter Gann, MD1, Ryan Deaton, MD1, Nathan McMahon, MD1, Mar-

garet H. Collins, MD2, Evan S. Dellon, MD3, Ikuo Hirano, MD4, Michael

Grimm, MD5, Amy Woo, MPH5, Mahinda Karunaratne, PhD5, Allan

Olson, MD5, Richard Aranda, MD5, and Gregory J. Opiteck, PhD5;
1Department of Pathology, University of Illinois College of Medicine,

Chicago, IL, 2Division of Pathology and Laboratory Medicine, Cincinnati

Children’s Hospital Medical Center and University of Cincinnati College

of Medicine, Cincinnati, OH, 3University of North Carolina, Chapel Hill,

NC, 4Northwestern University Feinberg School of Medicine, Chicago,
5Celgene Corporation, Summit, NJ.

RATIONALE: The HEROES study evaluated RPC4046 in adults with

active eosinophilic esophagitis (EoE). In this exploratory substudy, we

investigated whether RPC4046 modulates epithelial-mesenchymal transi-

tion (EMT).

METHODS: Esophageal biopsy sections were taken at baseline and week

16 from 69 patients receiving weekly subcutaneous RPC4046 360 mg

(n526), 180mg (n519), or placebo (n524). Slides were stained by duplex

immunofluorescence for e-cadherin and vimentin, counterstained nuclei

with DAPI, and scanned at 20x via multispectral digital microscopy. A

machine-learning algorithm mapped each slide’s epithelial compartment.

Nuclear, cytoplasmic, and membrane areas of each epithelial cell were

defined and fluorescence intensity of each marker on a per-cell basis was

recorded. Endpoints included change from baseline in percentage of

vimentin-positive epithelial cells, change in total e-cadherin expression/

cell, and change in vimentin:e-cadherin ratio/cell.

RESULTS: Change from baseline in mean percentage of vimentin-

positive cells was 24.24%, 22.75%, and 20.94% for RPC4046 360 mg,

180mg, and placebo, respectively (P<0.05, 360mg vs placebo). Change in

mean e-cadherin expression per cell was 101.6, 102.4, and 18.3, respec-

tively (P<0.05, each dose group vs placebo). Change in vimentin:e-cad-

herin ratio was significantly different from zero for 360 mg (20.30) and

180 mg (20.18) (P<0.05). Similar effects for all markers were observed

in each esophageal sampled region.

CONCLUSIONS: RPC4046 significantly improved esophageal tissue

EMTmarkers in patients with EoE, with a greater effect observed with 360

mg. Results support the hypothesis that prevention of IL-13 binding to

receptor subtypes IL-13Ra1 and IL-13Ra2 favorably impacts inflamma-

tory and remodeling pathways and may reduce development of esophageal

fibrostenosis in EoE.

407 High-titer IgG4 to cows milk proteins and
relationship to specific IgE in Pediatric
Eosinophilic Esophagitis

Lisa Workman, BA1, Jeffrey M. Wilson, MD, PhD1, Alexander J.

Schuyler, BS, BA1, Emily C. McGowan, MD, PhD2, Jonas

Lidholm, PhD3, Elizabeth A. Erwin, MD4, and Thomas A. E. Platts-Mills,

MD, PhD, FAAAAI, FRS1; 1Division of Asthma, Allergy & Immunology,

University of Virginia Health System, Charlottesville, VA, 2University of

Virginia, Charlottesville, VA, 3Thermo Fisher Scientific, Uppsala, Swe-

den, 4Nationwide Children’s Hospital, Division of Allergy and Immu-

nology, Columbus, OH.

RATIONALE: Cows’ milk (CM) is an important trigger in eosinophilic

esophagitis (EoE). Low-level specific-IgE (sIgE) antibodies to CM are

common in children with EoE and we recently reported that these children

also have high-titer specific-IgG4 antibodies (sIgG4) to CM proteins. To

better understand the relationship between sIgE and sIgG4 responses we

sought to determinewhether sIgE status was associated with sIgG4 titers to

shared CM proteins, distinct CM proteins or an unrelated antigen (wheat).

METHODS: In this sub-analysis of a recently reported cohort we included

sera from 53 cases of pediatric EoE (mean age 11.4 [2-17yrs]; 35 boys/18

girls) who were consuming dairy. sIgG4 and sIgE were assayed with

ImmunoCAP to major CM proteins (a-lactalbumin, b-lactoglobulin,

caseins) and to CM and wheat extracts (cut-off >_0.1 IU/mL).

RESULTS: Consistent with the parent cohort, sIgE titers to CM proteins

were common (47-51%) but mostly low titer (ie.<3.5 IU/mL). Titers of

sIgG4 to each CM protein were significantly higher in subjects who had

detectable sIgE to the same antigen, but not to wheat. Within subjects that

were sensitized to CM extract, there were significant differences in sIgG4

titer as a function of sIgE status to the same CM component protein.

CONCLUSIONS: Specific IgG4 to CM proteins are common and high-

titer in children with EoE and here we show that IgG4 levels were most

pronounced in thosewith detectable levels of IgE to the same antigen. This

supports the specificity, and the link between sIgE and sIgG4, in the

immune response to a relevant food-antigen in EoE.

408 Peripheral Blood Microarray Analysis in
Pediatric Patients with Eosinophilic Esophagitis

Basil M. Kahwash, MD1, Lisa Jaramillo, BS2, Bennett Smith, BS2, Pat-

rice Kruszewski3, Octavio Ramilo, MD2, and Elizabeth A. Erwin, MD4;
1The Ohio State University, Columbus, OH, 2Nationwide Children’s Hos-

pital, Division of Infectious Diseases, Columbus, OH, 3Emory University,

Atlanta, GA, 4Nationwide Children’s Hospital, Division of Allergy and

Immunology, Columbus, OH.

RATIONALE: Eosinophilic esophagitis (EoE) is an increasing, chronic

inflammatory disease with variable symptoms, pathologic features, and

treatment response. We analyzed whole blood gene expression profiles in

pediatric EoE patients before treatment to identify molecular pathways

associated with clinical phenotypes.

METHODS: RNAwas extracted fromwhole blood of 41 EoE patients and

20 healthy controls, and cDNA was hybridized to Illumina beadchips to

measure gene expression. Medical records and questionnaires were

reviewed to obtain information about symptoms, results of esophagogas-

troduodenoscopies, and treatment response.

RESULTS: At baseline, 383 transcripts were differentially expressed

between controls and EoE patients. Training and test analysis of RNA

expression suggested different groups of EoE patients. When EoE patients

were clinically classified based on food impaction (FI) (n515) or no food

impaction (no FI) (n526), FI patients were more likely to have esophageal

rings (p50.022) and less likely to have histologic remission after treatment

(p50.013). Separate two-group comparisons of gene expression organized

by hierarchical clustering segregated FI and no FI patients accurately from

healthy controls. Then we calculated the transcriptional score (molecular

distance to health [MDTH]) that measures the transcriptional perturbation

compared with healthy controls. Only patients with no FI (p50.0062) and

not those with FI (p50.11) were significantly different from controls.

CONCLUSIONS: Peripheral blood transcriptional analysis represents a

promising noninvasive means to assess activity of the immune/inflamma-

tory response in children with EoE that can be correlated with clinical

manifestations.
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409 A Prospective Assessment of Food Protein-
Induced Allergic Proctocolitis from the GMAP
Healthy Infant Cohort

Victoria Martin, MD1,2, Yamini V. Virkud, MD1,2, Hannah L. Seay2,

Corinne Keet, MD MS PhD3, Wayne G. Shreffler, MD PhD FAAAAI1,2,

and Qian Yuan, MD PhD1,2; 1Department of Pediatrics, Harvard Medical

School, Boston, MA, 2Food Allergy Center, Massachusetts General Hos-

pital, Boston, MA, 3Division of Pediatric Allergy and Immunology, Johns

Hopkins University School Medicine, Baltimore, MD.

RATIONALE: Food protein-induced allergic proctocolitis (FPIAP) is an

early, common, and burdensome manifestation of food allergy. Yet, its

epidemiology, pathophysiology and relationship to other food allergic

manifestations remain poorly understood.

METHODS: The Gastrointestinal Microbiome and Allergic Proctocolitis

(GMAP) Study is an ongoing prospective observational infant cohort

which enrolled 1003 healthy newborn infants at their first well visit at a

single primary care practice in suburban Massachusetts and followed them

for a median of 24 [2, 45] months. Clinical diagnosis of FPIAP including

documented blood in stool was made by expert clinicians.

RESULTS: 903 infants were analyzed (46% female, 89% term, 32%

delivered via caesarian section, 9% neonatal antibiotics). 153 cases of FPIAP

were identified, giving a cumulative incidence of FPIAP in this unselected

population of 17% over three years. Infants fed both breastmilk and formula

at any point during the first 4 months were 56% less likely than infants fed

exclusively formula and 38% less likely than infants fed exclusively

breastmilk to develop FPIAP (HR 0.44, p50.005; HR 0.62, p<0.050).

Eczema (OR 1.5 [1.1, 2.2], p50.021) and family history of food allergies

(OR 1.9 [1.2, 2.8], p50.005) were among risk factors for FPIAP

development, while caesarian section, antibiotic exposure, and siblings

were not. Infants fed exclusively formula developed FPIAP at a significantly

younger age than those exposed to breastmilk (15.6 vs. 32.4 days, p<0.001).

CONCLUSIONS: The prospectively defined incidence of FPIAP is

strikingly higher than published estimates. Infants fed both formula and

breastmilk appeared most protected against FPIAP development.

410 EoE, OIT and Anaphylaxis: an unsolved puzzle.

Catherine Sonaly Ferreira Martins, MD1, Pablo Torres, MD2, Andressa

Zanandrea, MD3, Antonio Penido, MD4, Claudia Castilho Mouco5,

Let�ıcia Pereira da Silva6, Claudia Leiko Yonekura Anagusko, MD7, Mar-

iele Morandin Lopes8, Joao Paulo de Assis2, Juliana Mendonca, MD1, Pat-

ricia Salles-Cunha, MD9, Keity Souza Santos, PhD10, Fabio M.

Castro, PhD11, and Ariana C. Yang, MD12; 1Division of Clinical Immu-

nology and Allergy, Hospital das Cl�ınicas, University of Sao Paulo, Sao

Paulo, Brazil, 2Sao Paulo University, Sao Paulo, Brazil, 3University of

S~ao Paulo, S~ao Paulo, Brazil, 4S~ao Paulo University, S~ao Paulo, Brazil,
5Clinical Immunology and Allergy Division, University of Sao Paulo,

Sao Paulo, Brazil, 6Laboratory of Allergy and Immunology (LIM60), Uni-

versity of Sao Paulo, Sao Paulo, Brazil, 7Division of Clinical Immunology

and Allergy, Hospital das Clinicas, University of S~ao Paulo, S~ao Paulo,

Brazil, 8Division of Clinical Immunology and Allergy, Hospital das Clini-

cas, University of S~ao Paulo, Sao Paulo, Brazil, 9Division of Clinical

Immunology and Allergy, Hospital das Cl�ınicas, Sao Paulo University,

Sao Paulo, Brazil, 10Cerqueira Cesar, Imunologia Cl�ınica e Alergia, Fac-

uldade de Medicina FMUSP, Universidade de Sao Paulo, S~ao Paulo, SP,

Brazil, Sao Paulo - SP, Brazil, 11Clinical Immunology and Allergy Depart-

ment, University of Sao Paulo, Sao Paulo, Brazil, 12Division of Clinical

Immunology and Allergy, Hospital das Cl�ınicas, University of Sao Paulo,

S~ao Paulo, Brazil.

RATIONALE: The development of EoE (Eosinophilic Esophagitis) after

Oral Immunotherapy (OIT) has been reported but this association remains

unclear.

METHODS: Retrospective analyses of patients in follow up in our Food

Allergy Clinic between 2014-2018. We have scoped all patients with

anaphylaxis to cow’s milk eligible to OIT protocol to access eosinophilic

infiltration at esophagus mucosa before and after desensitization.

RESULTS: Of the 60 patients with history of anaphylaxis to cow’s milk,

26 (43%) had more than 15 eos/phf in the esophageal mucosa. In 14 of

these 26 patients (14/26;53%), this infiltration was found before OITonset

(EoE pre-OIT group). Hence, these patients did not undergone to OIT

protocol. Twelve patients (12/26 ;46%) , had normal baseline scope, but

developed EoE after OIT onset (EoE post-OIT group).Ten patients in the

EoE pre-OIT group (10/14;71%) reported symptoms of milk anaphylaxis

in the last year , and 28%(4/14) presented baked milk tolerance.Regarding

to EoE post-OIT group, 58% (7/12) developed EoE during the building up

phase, and 41% (5/12) in themaintenancephase. In this phase, 1 patient had

acquired tolerance to cow’s milk, 3 were baked tolerant, and 1 remained

reactive towholemilk.Concerning the subjects with EoE in the building up

phase, 5 patients were baked tolerant and 2 were whole milk reactive. Milk

avoidance was recommended for all reactive patients.

CONCLUSIONS: Many patients with persistent cow’s milk allergy,

particularly those with anaphylaxis, have presented EoE even without

undergone to OIT.

411 Epithelial Markers can Reflect Esophageal
Fibrosis Score in Pediatric Eosinophilic
Esophagitis

Lucas Dohil, BS1,2, Ren�ee M. Rawson, BS2,3, Prerana

Williamson, MD2,4, Robert Newbury, MD2,5, Richard Kurten, PhD6, Ran-

jan Dohil, MD2,7, and Seema S. Aceves, MD, PhD1,8; 1Division of Al-

lergy, Immunology, University of California, San Diego, La Jolla, CA,
2Departments of Pediatrics and Medicine, University of California San

Diego and Rady Children’s Hospital, San Diego, California, San Diego,

CA, 3Division of Allergy, Immunology, La Jolla, CA, 4Division of Al-

lergy, Immunology, Gastroenterology, University of California, San

Diego, La Jolla, CA, 5Division of Pathology, University of California,

San Diego, San Diego, CA, 6Department of Physiology and Biophysics,

University of Arkansas for Medical Sciences, Little Rock, AR, 7Univer-

sity of California San Diego, Division of Gastroenterology, La Jolla,

CA, 8University of California San Diego and Rady Children’s Hospital,

Division of Allergy, Immunology, San Diego, CA.

RATIONALE: Eosinophilic esophagitis (EoE) pathogenesis includes

subepithelial fibrosis of the lamina propria (LP). Fibrosis can be scored

semi-quantitatively with a fibrosis score.While fibrosis is thought to reflect

disease severity, not all biopsies contain adequate LP for analysis.We have

previously shown that PAI-1 is part of the EoE fibrotic cascade.

Immunohistological patterns of epithelial staining for plasminogen

activator inhibitor-1 (PAI-1) and tryptase in the esophageal epithelium

were investigated as potential markers of fibrotic severity.

METHODS: Esophageal tissue biopsies from children with active and

inactive EoE and from normal esophagi were stained with PAI-1 and

tryptase (n541 PAI-1, n557 tryptase). We quantified the degree of active

staining in the epithelium using Image J. The relationship between PAI-1,

tryptase, and fibrosis scores was evaluated.

RESULTS: Epithelial PAI-1 was significantly higher in active versus

inactive EoE (p < .001) and discriminated between fibrosis scores of 0 or 1

versus 3 and fibrosis score of 1 versus 2 (p < .05 for each). Tryptase was

significantly higher in active versus inactive EoE (p < .0001) and

differentiated between fibrosis score of 0 versus 1, 2, or 3 and a score of

1 versus 3 (p < .05 for each). PAI-1 and tryptase correlated with fibrosis

scores (r 5 0.62 and 0.76, respectively, p < .0001).

CONCLUSIONS: Epithelial staining patterns for PAI-1 and tryptase

distinguish distinct groups of fibrotic severity and poses a way to gauge the

potential severity of EoE in a patient through immunohistochemistry of the

epithelium.

Funding Sources: NIH/NIAID AI092135, NIH/NIAID AI135034.
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412 Eosinophilic Esophagitis Reference Score Can
Identify Pediatric Patients with Eosinophilic
Esophagitis

Carla Perez, MD1,2, Madelyn Richards3, Munazza Noor, MS1, Kristen A.

Staggers, MS1, Charles G. Minard, PhD1, Carla M. Davis, MD

FAAAAI1,2, and Anthony Olive, MD1,2; 1Baylor College of Medicine,

Houston, TX, 2Texas Children’s Hospital, Houston, TX, 3Texas A&M

University, College Station, TX.

RATIONALE: Eosinophilic esophagitis (EoE) is diagnosed and moni-

tored by identification of esophageal eosinophilia via endoscopic biopsy.

The endoscopic reference score (EREFS) is used to describe EoE by

grading edema, rings, exudate, furrows, and strictures. This study aimed to

predict esophageal eosinophilia with EREFS in pediatric patients.

METHODS: This retrospective study stratified 137 endoscopies among

58 patients (ages 5 to 22) by the diagnosis of EoE, defined by a peak

eosinophil count >15 eos/hpf. Component and composite EREFS were

compared to histology using Fisher’s exact and Chi-square tests.

Generalized estimating equations were used to assess risk factors for

EoE, estimate ROC curves, and determine sensitivity and specificity.

RESULTS: On average, a 1-point increase in EREFS was associated with

a 9.8-point increase in eosinophilic count (95% CI: 7.0, 12.6; p<0.001).

The odds of having EoE were 31 times (95% CI: 6, 159) greater among

patients with an EREFS >_4 compared with EREFS <_1. Utilizing exudate

and furrows (reduced score) to discriminate among patients with EoE

yielded an AUC of 0.88 for the ROC compared with 0.74 for EREFS

(p50.15). A cut point of 1 for the reduced score had an 88% sensitivity and

86% specificity; while a cut point of 1 for EREFS yields a 91% sensitivity

and 69% specificity.

CONCLUSIONS: EREFS correlates with esophageal eosinophilia; how-

ever, a reduced score may be more accurate at identifying EoE. These

findings suggest that esophageal appearance can screen for EoE, raising the

possibility of using less invasive techniques, such as esophageal video

capsule, for diagnosis or surveillance.

413 Carlilage Oligometric Matrix Protein is
Increased in Pediatric Eosinophilic Esophagitis

Renee M. Rawson, BS1,2, Lucas Dohil, BS1,2, Loan D. Duong, BS1,3,

Robert Newbury, MD2,4, Richard Kurten, PhD5, Ranjan Dohil, MD2,6,

and Seema S. Aceves, MD, PhD1,7; 1Division of Allergy, Immunology,

University of California, San Diego, La Jolla, CA, 2Departments of Pedi-

atrics and Medicine, University of California San Diego and Rady Chil-

dren’s Hospital, San Diego, California, San Diego, CA, 3Departments of

Pediatrics and Medicine, University of California San Diego and Rady

Children’s Hospital, San Diego, California, San Diego, CA, 4Division

of Pathology, University of California, San Diego, San Diego, CA,
5Department of Physiology and Biophysics, University of Arkansas for

Medical Sciences, Little Rock, AR, 6University of California San Diego,

Division of Gastroenterology, La Jolla, CA, 7University of California San

Diego and Rady Children’s Hospital, Division of Allergy, Immunology,

San Diego, CA.

RATIONALE: Esophageal remodeling in eosinophilic esophagitis (EoE)

causes progressive luminal narrowing involving subepithelial fibrosis with

smooth muscle hypertrophy and dysfunction. The molecular mechanisms

of remodeling continue to be elucidated. Cartilage oligomeric matrix

protein (COMP) is involved tissue fibrosis in diseases such as pulmonary

fibrosis.

METHODS: We utilized primary esophageal fibroblasts from EoE

patients and treated them in vitro with recombinant TGFb1. Biopsies

from children with active and inactive EoE as well as normal control

biopsies were stained for COMP, expression was quantified using Image J,

and compared with histology scores. Biopsies were scored using a

standardized histology score.

RESULTS: COMP expression was significantly induced (up to 6000 fold,

p<0.0001) in EoE fibroblasts and esophageal epithelial cells treated with

TGFb1. Staining of biopsy specimens (n552) demonstrated elevated

levels of COMP in the epithelium of active EoE patients as compared with

inactive or normal patient biopsies (p<.05 and <0.1, respectively). COMP

expression correlated with fibrosis (r50.63, p<001), basal zone hyperpla-
sia (r50.59, p<.0001), and eosinophilia (r50.54, p<.0001).

CONCLUSIONS: COMP is induced in EoE fibroblasts by TGFb1 and

elevated in EoE biopsies from children with active disease. Since it

correlates with basal zone hyperplasia and fibrosis scores, COMP may

function as a marker of EoE severity.

Funding Sources: NIH/NIAID AI092135, NIH/NIAID AI135034

414 Evidence of circadian disruption in patients
with eosinophilic esophagitis

Sadafsadat Mirkarimi, MD1, Navid Salahi, MD1, Susan R. Fox, PA-C,

MMS2, Shubha Singh, MD3, Mark T. Demeo, MD3, Mahboobeh

Mahdavinia, MD PhD4, and Mary C. Tobin, MD FAAAAI5; 1Rush Uni-

versity Medical Center, Department of Internal Medicine, Division of Al-

lergy and Immunology, Chicago, IL, 2Rush University Medical Center,

Division of Allergy/Immunology, Chicago, IL, 3Rush University Medical

Center, Chicago, IL, 4Division of Allergy/Immunology, Department of In-

ternal Medicine, Rush University Medical Center, Chicago, IL, 5Division

of Allergy/Immunology, Department of Internal Medicine, Rush Uni-

verisy Medical Center, Chicago, IL.

RATIONALE: Circadian rhythms are the physiological processes of the

body that cycle every 24-hours and are linked to sleep timing. Chronotype

is the individual’s tendency to sleep andwake-up at a particular time during

a 24-hour period and a behavioral manifestation of the circadian rhythm.

Circadian/sleep disruption is more common in patients with asthma and

allergic rhinitis. In this report, we aimed to study the circadian rhythms and

sleep timing in patients with eosinophilic esophagitis (EoE).

METHODS: Fifty-three patients with EoE and 58 controls were recruited

and completed two standard sleep-timing/circadian questionnaires

including Munich which is a tool for determining the shift in the sleep-

wake cycle and Owl & Lark (O&L) an assessment of the chronotype.

RESULTS: Total O&L scores were lower in EoE than controls (mean 6
SD of 54.9468.7 vs. 61.8067.7, respectively; p<0.05) signifying a

predisposition to a later chronotype. Furthermore, EoE patients had a

trend toward increased sleep latency in comparison to controls (sleep

latency mean 6 SD of 21.6614.6 vs. 11.367.7; p50.076). There was a

significant correlation between sleep latency and higher O&L scores in

EoE cases (Pearson-r50.48, p50.02)

CONCLUSIONS: Our study showed that patients with EoE have a later

chronotype associated with increased sleep latency indicating a tendency

to sleep later because of a problem falling asleep. This observation is

indicative of circadian disruption which could affect other physiological

systems, including their metabolism. Future studies are needed to

investigate an underlying mechanism.
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415 Age-related Sex Differences in a Pediatric
Eosinophilic Esophagitis Cohort

Ruchi Singla, MD1,2, Joshua Bolender3, Lisa Workman, BA4, Thomas

A. E. Platts-Mills, MD, PhD, FAAAAI, FRS5, and Elizabeth A. Erwin,

MD2; 1Ohio State University, Columbus, OH, 2Nationwide Children’s

Hospital, Columbus, 3Mayo Clinic, Rochester, MN, 4Division of Asthma,

Allergy & Immunology, University of Virginia Health System, Charlottes-

ville, VA, 5University of Virginia, Charlottesville, VA.

RATIONALE: Eosinophilic esophagitis (EoE) is an increasing, allergic

disease with variable symptoms that progress with age. While adult

predominant studies have shown symptoms differ significantly in male and

female patients, no pediatric studies have been performed. We compared

clinical features by sex in a pediatric EoE cohort.

METHODS: At endoscopy, 98 EoE patients were recruited for a cross

sectional study. Participants completed demographic and clinical ques-

tionnaires and medical records were reviewed for esophageal biopsy

results.

RESULTS: In the whole cohort, ages ranged from 2 to 19 (median 12) and

89% were white. There were 39 female and 59 male patients, and there

were no significant sex-related differences in race, bodymass index (BMI),

concurrent allergic diseases, peak esophageal eosinophil counts, or

symptoms. For further analysis, patients were divided into four groups

based on sex and age: i) males<13, ii) males>_13, iii) females<13, and iv)

females>_13. Prevalence of reported food allergies was higher in male

patients<13 (65%, p50.005). Peak eosinophil counts were higher in

males>_13 compared with females>_13 [median 63 eosinophils/high power

field (eos/hpf) and 44 eos/hpf respectively, p50.045]. Females>_13 were

more likely to have abdominal pain (68%, p50.01), and males>_13 were

more likely to report food impactions (78%, p50.005). BMI was lowest in

females<13 and highest in females>13 (p<0.001). Histologic remission

was significantly less frequent in males<13 (31%) compared with

females<13 (69%) (p50.043).

CONCLUSIONS: There were age-related sex differences in symptoms,

markers of allergy, and outcomes in pediatric EoE patients. These group

differences appear to result from separate changes in both sexes after

adolescence.

416 Specific IgG4 to milk proteins during oral
immunotherapy for milk allergy: relationship to
eosinophilic esophagitis

Claudia Leiko Yonekura Anagusko, MD1, Juliana Mendonca, MD2,

Mariele Morandin Lopes3, Pablo Torres, MD4, Catherine Sonaly Ferreira

Martins, MD2, Fabio M. Castro, MD, PhD1, Jeffrey M. Wilson, MD,

PhD5, Ariana C. Yang, MD6, and Thomas A. E. Platts-Mills, MD, PhD,

FAAAAI, FRS7; 1Division of Clinical Immunology and Allergy, Hospital

das Clinicas, University of S~ao Paulo, S~ao Paulo, Brazil, 2Division of

Clinical Immunology and Allergy, Hospital das Cl�ınicas, University of

Sao Paulo, Sao Paulo, Brazil, 3Division of Clinical Immunology and Al-

lergy, Hospital das Clinicas, University of S~ao Paulo, Sao Paulo, Brazil,
4Sao Paulo University, Sao Paulo, Brazil, 5Division of Asthma, Allergy

& Immunology, University of Virginia Health System, Charlottesville,

VA, 6Division of Clinical Immunology and Allergy, Hospital das Cl�ınicas,
University of Sao Paulo, S~ao Paulo, Brazil, 7University of Virginia, Char-

lottesville, VA.

RATIONALE: During milk oral immunotherapy (OIT), IgG4 levels to

cow’s milk (CM) increase and may have a protective effect on IgE-

mediated responses. On the other hand, elevated levels of milk-specific

IgG4 might be related to eosinophilic esophagitis (EoE).

METHODS: We evaluated milk allergic patients during milk OIT

(baseline and end of treatment) with specific IgE and IgG4 to milk, a-

lactalbumin, b-lactoglobulin, caseins and wheat using commercially

available ImmunoCAP. All patients had endoscopy prior to treatment.

RESULTS: Of 6 patients evaluated, 1 developed symptoms suggestive of

EoE and the diagnosis was confirmed on follow-up biopsy. Of the 5

patients without EoE, baseline IgE tomilkwas 34-671 kUA/L.DuringOIT,

IgG4 to a-lactalbumin increased 0-59 fold (pre:0-3mg/mL; end:0-172mg/

mL), b-lactoglobulin increased 11-310 fold (pre:0.4-2mg/mL; end:6.3-

294mg/mL), casein increased 3-19 fold (pre:0.5-24mg/mL; end:2.5-

102mg/mL) and wheat increased 0.6-3 fold (pre:1.73-6.15mg/mL;

end:3.7-13.6mg/mL). The subject who developed EoE had a baselineIgE

to milk of 340 kUA/L andIgG4 to a-lactalbumin increased 107 fold

(pre:0.5mg/mL; end:53.5mg/mL), b-lactoglobulin increased 177 fold

(pre:0.37mg/mL; end:65.7mg/mL), casein increased 34 fold (pre:5.33

mg/mL; end: 182 mg/mL) and wheat increased 2 fold (pre:1.82mg/mL;

end:4.1mg/mL).

CONCLUSIONS: EoE is highly associated with IgE-mediated food

allergy and can result fromOIT. In this case series 1 of 6 subjects developed

EoE during milk OIT. Although levels of sIgG4 to CM proteins were high

and increased with OIT, these values did not distinguish the subject who

developed EoE from other subjects who received OIT.

417 Eosinophilic Esophagitis: Clinical and
Healthcare Utilization Burden in the 12 Months
Before Initial Diagnosis

Bridgett Goodwin, PhD1, Mei Lu, MS1, Montserrat Vera-Llonch, MD,

MPH1, and James E. Williams, MD2; 1Shire, Cambridge, MA, 2Shire,

Lexington, MA.

RATIONALE: Eosinophilic esophagitis (EoE) is a chronic disorder

marked by eosinophilic infiltration of the esophagus. Although US EoE

guidelines, which describe diagnostic criteria, were established in 2007,

;70% of patients in a recent study reported significant diagnostic burden.

METHODS: This retrospective database study used the Truven Health

Marketscan� US database to assess all-cause healthcare utilization in the

12 months before EoE diagnosis and separately on the date of diagnosis.

RESULTS: The 23,003 patients with EoE identified in the database (mean

age, 34.3 years; male, 64.8%), had a mean of 12.44 (SD:13.47) outpatient

visits in the 12 months before diagnosis. The most common were visits to

gastroenterologists (41.2% of patients), allergists (11.9%), pediatric

gastroenterologists (8.7%), psychologists (3.1%) and pulmonary special-

ists (2.5%). Before diagnosis, 29.6% of patients underwent upper

gastrointestinal endoscopy, 11.8% had allergy testing and 7.5% had

esophageal dilation. Overall, 30% of patients had >_1 emergency room

(ER) visit; these were most commonly associated with food impaction. Six

percent had >_1 inpatient admission – foreign body in the esophaguswas the

most common primary diagnosis. The most common outpatient specialist

visits on the EoE diagnosis date were visits to gastroenterologists (30.3%

of patients), allergists (7.7%) and pediatric gastroenterologists (6.1%).

Over 50% of patients (n512,098; 52.6%) had an upper gastrointestinal

endoscopy on the diagnosis date.

CONCLUSIONS: High numbers of outpatient visits, clinical diagnostics,

and ER/in-patient admissions in the 12 months prior to and at diagnosis

indicate that a large clinical and healthcare utilization burden exists in the

patient evaluation for the diagnosis of EoE in the USA.

J ALLERGY CLIN IMMUNOL

FEBRUARY 2019

AB138 Abstracts

S
U
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2019 Annual Meeting. 



418 Longitudinal Growth Patterns in Pediatric
Patients with Eosinophilic Esophagitis

Hannah Wangberg, MD1, Cathleen A. Collins, MD, PhD2, Jake

Palmquist, MD2, Ranjan Dohil, MD3, Alex Qian, BS1, James

Proudfoot, MSc1, and Seema S. Aceves, MD, PhD2; 1University of Cali-

fornia San Diego and Rady Children’s Hospital, San Diego, CA, 2Univer-

sity of California San Diego and Rady Children’s Hospital, Division of

Allergy, Immunology, San Diego, CA, 3University of California San

Diego, Division of Gastroenterology, La Jolla, CA.

RATIONALE: There is limited data on the longitudinal growth param-

eters in pediatric patients with eosinophilic esophagitis (EoE). We

analyzed the growth patterns and cortisol levels of EoE patients during

long-term therapy.

METHODS: Data from 146 pediatric patients with biopsy confirmed EoE

who were prospectively enrolled into an observational database were

analyzed. Long-term responders and non-responders were defined as less

than or greater than 15 eosinophils/hpf for >_75% of their follow up time,

respectively. First and last instance weight, height, and BMI (in percen-

tiles) were analyzed. Cortisol levels were obtained as standard of care

during endoscopy in patients on topical corticosteroid therapy (N565).

RESULTS: The mean patient age was 7.23 years at study entry with an

average follow up of 5.13 years. Therewas a significant difference between

responder’s and non-responder’s initial BMI (38.10% and 51.82%

respectively, p50.008) though by their final EGD this was no longer

noted (44.82% and 53.32% respectively, p50.137). Baseline BMI

differences were largely driven by older male children when the data

were controlled for age and sex in a multivariable linear regression. The

cortisol trajectory was not significantly different between responders and

non-responders (-0.12 and -0.16 respectively, p50.503).

CONCLUSIONS: Our study showed no significant difference in BMIs

based upon therapeutic response to EoE treatment with non-responders

having higher baseline BMIs and responders having catch-up in their BMIs

to non-responders by the end of follow up. In this long-term study

treatment with topical corticosteroids did not result in laboratory evidence

of adrenal insufficiency.

419 Investigation into specific IgE and IgG4 to the
oligosaccharide galactose-a-1,3-galactose (a-
Gal) in children with eosinophilic esophagitis

Rung-chi Li, DO PhD1, Alexander J. Schuyler, BS, BA1, Lisa

Workman, BA1, Elizabeth A. Erwin, MD2, Thomas A. E. Platts-

Mills, MD, PhD, FAAAAI, FRS1, and Jeffrey M. Wilson, MD, PhD1; 1Di-

vision of Asthma, Allergy & Immunology, University of Virginia Health

System, Charlottesville, VA, 2Nationwide Children’s Hospital, Division of

Allergy and Immunology, Columbus, OH.

RATIONALE: Serum specific IgE (sIgE) to food allergens are common in

children with eosinophilic esophagitis (EoE), albeit usually at low titers,

and we have recently reported that high-titer specific IgG4 (sIgG4) to milk

proteins are also a feature of the disease. Foods, including dairy, are

recognized as important triggers of EoE. The oligosaccharide galactose-a-

1,3-galactose (a-Gal) is present in mammalian meat and dairy, is

recognized in man as a foreign epitope and is the causal epitope in a

syndrome of IgE-mediated delayed anaphylaxis. It is possible that a-Gal

could be a relevant allergen that contributes to EoE pathogenesis. We

sought to determine the prevalence and levels of IgE and IgG4 to a-Gal in

children with EoE.

METHODS: 15 children with EoE were enrolled from Nationwide

children’s (Columbus, OH) and 15 were enrolled from UVA Children’s

Hospital (Charlottesville, VA). Specific IgE and IgG4 to a-Gal were

measured with ImmunoCAP as previously reported.

RESULTS: sIgE to a-Gal was detected in 5 of 15 subjects from Central

VA (33%) but no subjects from central OH, a finding that is consistent with

the established distribution of the lone star tick. IgG4 titers to a-Gal were

detectable in 29 of 30 subjects and ranged from 0.1-7.0 mg/mL. There was

no association between a-Gal sIgE status and titers of a-Gal sIgG4.

Interestingly, titers of sIgG4 to a-Gal trended higher in the children from

Ohio.

CONCLUSIONS: Here we show that IgG4 to a-Gal were common at low

to moderate titer in children with EoE, but were not associated with IgE to

a-Gal.

420 The Prevalence of IgE-Mediated Peanut Allergy
in Patients Diagnosed with Eosinophilic
Esophagitis

Munazza Noor, MS1, Sara Anvari, MD, MSc1, Anthony Olive, MD1,

Lauren Kronisch, RD LD2, and Carla M. Davis, MD FAAAAI1; 1Baylor

College of Medicine, Houston, TX, 210th Floor, Suite 4, Texas Children’s

Hospital, Houston, TX.

RATIONALE: It is known that eosinophilic esophagitis (EoE) is

associated with various atopic disorders, but more information is needed

to understand its complex association with food allergies, including those

that elicit severe allergic reactions commonly caused by peanut allergy.

The purpose of our study is to determine the prevalence of peanut allergy in

patients diagnosed with EoE.

METHODS: A retrospective chart review was conducted on EoE patients

evaluated in the Eosinophilic Gastrointestinal Disorders Clinic at Texas

Children’s Hospital. Electronic medical records were reviewed from

December 2012 to December 2017 on patients between the ages of 1 to

31 years with a diagnosis code of K20.0 to indicate EoE. Peanut allergy

was confirmed from positive specific peanut IgE and/or prick skin testing,

and a prior history of reaction following peanut ingestion.

RESULTS: A total of 519 patients were identified and their records were

reviewed. Of those patients, 159 (31%) were identified to have a peanut

allergy. Overall there was a male predominance (3:1) for peanut allergy in

EoE patients and a race distribution of 72% White, 16.4% African

American, 15.7% Hispanic, and 7.5% Asian. 294 (57%) of EoE patients

reported a food allergy to one of the top 8 food allergens.

CONCLUSIONS: At our center, 1 out of 3 patients with a diagnosis of

EoE had a concurrent diagnosis of peanut allergy which has implications

for future therapeutic interventions. Patients with EoE should be screened

for peanut allergies and appropriate recommendations should be provided

to help prevent accidental exposures that could lead to life-threatening

reactions.
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421 Eosinophilic Esophagitis: Association with
atopic diseases and IgE mediated Food Allergy

Pablo Torres, MD1, Andressa Zanandrea, MD2, Antonio Penido, MD3,

Catherine Sonaly Ferreira Martins, MD3, Claudia Castilho Mouco4,

Joao Paulo de Assis5, Mariele Morandin Lopes6, Claudia Leiko Yonekura

Anagusko, MD7, Fabio M. Castro, PhD8, and Ariana C. Yang, MD9; 1Sao

Paulo University, Sao Paulo, Brazil, 2University of S~ao Paulo, S~ao Paulo,

Brazil, 3S~ao Paulo University, S~ao Paulo, Brazil, 4Clinical Immunology

and Allergy Division, University of Sao Paulo, Sao Paulo, Brazil, 5Clin-

ical Imunollogy and Allergy Division, University of Sao Paulo, Sao Paulo,

Brazil, 6Division of Clinical Immunology and Allergy, Hospital das Clini-

cas, University of S~ao Paulo, Sao Paulo, Brazil, 7Clinical Immunology and

Allergy Department, University of Sao Paulo, Sao Paulo, Brazil, 8Clinical

Immunology and Allergy Division of Sao Paulo University, Sao Paulo,

Brazil, 9Clinical Hospital of Sao Paulo, Campinas, Brazil.

RATIONALE: Eosinophilic Esophagitis (EoE) is a condition with an

increasing frequency, i�ts relevant studying natural evolution of allergic

diseases, considering EoE as a part of these conditions

METHODS: We performed a retrospective analysis of 71 EoE patients.

The objective was to describe the frequency of atopies and IgE mediated

food allergy. We evaluated demographics, EoE family history, symptoms

onset, diagnosis age, IgE aeroallergen and food sensitization

RESULTS: We found diagnosis mean of age was 18 yo (5-78 yo). Time

between symptoms onset and EoE diagnosis was 2.86 years. We found

male predominance 48/71 (67.70%). Themost prevalent atopywas allergic

rhinitis (49/71-69.01%), IgE-mediated food allergy (39/71-54.92%),

allergic asthma (29/71-40.84%) and atopic dermatitis (12/71-16.90%).

Between IgE-mediated food allergy patients, 71.79% presents anaphylaxis

history. Eleven patients (15.49%) only have EoE. IgE food sensitization

(26/71-36.61%) was more frequent than aeroallergen (5/71-7.04%), being

27 patients (38.02%) with dual IgE sensitization (food and aeroallergen),

26 only food sensitization, 5 only aeroallergen sensitizations. Thirteen

patients (18.30%) didn’t have any IgE sensitization. About the relationship

between food allergy and EoE evolution, found that patients with IgE food

reactions preceded the diagnosis of EoE 38/39 (97.43%)

CONCLUSIONS: We observed high prevalence of atopic conditions.

Food IgE sensitization was important despite most of our patients were

adolescents and adults. It’s important to follow up food worsening EoE

even in older patients. In most cases of IgE mediated food allergies,

anaphylaxis history warns us about the possibility that atopic patients that

developed EoE could be associated with severe food allergy phenotype

422 Eosinophilic Esophagitis: A Potentially Severe
Chronic Disease With Rapid Evolution Also In
Children

Ana Laura Mendes Becker Andrade, MD1, Marina Mayumi Vendrame

Takao, MD1, Carla de Oliveira Parra Duarte, MD1, Thais Longo de Morais

Teixeira2, Maria Marluce dos Santos Vilela, MD, PhD1, Marcos Tadeu

Nolasco da Silva, MD, PhD1, Elizete Aparecida Lomazi, MD, PhD3, Ma-

ria Angela Bellomo Brand~ao, MD, PhD3, and Adriana Gut Lopes Ric-

cetto, MD, PhD1; 1Division of Allergy and Immunology, Department of

Pediatrics, State University of Campinas, Campinas, Brazil, 2State Uni-

versity of Campinas, Campinas, Brazil, 3Division of Gastroenterology,

Department of Pediatrics, State University of Campinas, Campinas,

Brazil.

RATIONALE: Eosinophilic esophagitis (EoE) is characterized by

esophageal dysfunction with eosinophilic inflammation. Severe forms

(fibrostenotic) are more frequently described in adults, due to the chronic,

progressive evolution of the disease. We analyzed clinical, endoscopic,

anatomopathological aspects of children with EoE.

METHODS: Retrospective analysis (2001-2017) of 23 children, 0-16

years old (yo), followed-up at a Brazilian teaching hospital.

RESULTS: 78,3% boys (n518), 4 yo [1.33-9.83] at the onset of

symptoms, 7.46 (SD64.28) yo when diagnosed. Symptoms: abdominal

pain (n515); vomiting (n59); food selectivity, failure to thrive, dysphagia

(n57); retrosternal chest pain (n56); choking/food impaction (n55);

reflux/regurgitation and heartburn (n53). IgE-mediated cow’smilk allergy

(n54), rhinitis (n514). Peripheral eosinophilia (>500/mm3) in 15. Three

were diagnosed at the emergency unit after acute food impaction. Biopsies:

Eosinophils (eos) per high power field (HPF):>50/HPF in 8; 30-50/HPF in

10; 15-29/HPF in 5; fibrous thickening of lamina propria (n512, age: 2-16

yo), eosinophilic microabscesses or eos degranulation (n57). Endoscopy:

linear furrows (n520), whitish exudate (n518), mucosal thickening

(n514), erosion (n515), friability/bleeding (n52), reduction/loss of

submucosal vascular network (n57), normal (n51). Fibrostenotic findings

(rings/corrugation with narrow caliber/stenosis) in three patients (10 -13

yo), all with >40 eos/HPF.

CONCLUSIONS: This profile is consistent with the literature.

Fibrostenotic pattern in endoscopy was found in children with 12 yo or

less, and fibrotic signs at microscopy were found in children with 2yo or

older. Because these alterations were found at the diagnosis, they might

indicate a rapid evolution of the disease even in children, which reinforces

the importance of early diagnosis and intervention.

423 Milk Intake in Pediatric Patients with
Eosinophilic Esophagitis

Lauren M. Gunderman, MD1, Joshua Bolender2, Lisa J. Workman3,

Thomas A. E. Platts-Mills, MD, PhD, FAAAAI, FRS4, and Elizabeth A.

Erwin, MD5; 1Nationwide Childrens Hospital, Columbus, OH, 2Mayo

Clinic, Rochester, MN, 3University of Virginia, Charlottesville, VA, 4Di-

vision of Asthma, Allergy & Immunology, University of Virginia Health

System, Charlottesville, VA, 5Pediatric Allergy and Immunology, Nation-

wide Children’s Hospital, Columbus.

RATIONALE: Cow’s milk is a causal food for up to 88% of pediatric

eosinophilic esophagitis (EoE) patients making dietary elimination of

cow’s milk a potential treatment. Knowledge of milk intake in EoE is

relevant for treatment and assessing dietary contribution to inflammation.

METHODS: We recruited 255 pediatric patients at the time of esoph-

agogastroduodenoscopy who completed a National Health and Nutrition

Examination Survey (NHANES)-based questionnaire to measure milk

intake as well as demographic, clinical, and symptom questionnaires.

RESULTS: Out of 97 patients with EoE, 37 (38%) reported symptoms

with milk intake including mostly pain (28/37[76%]) and vomiting (18/37

[49%]). A few had breathing problems (n55), throat pain (n52), trouble

swallowing (n53), cough/reflux (n53), eczema (n52), or hives (n54).

Due to symptoms or testing, 21 (22%) were avoiding all foods with cow’s

milk (‘‘no milk’’ group) and 22 (23%) did not drink milk but ate foods

containing milk protein (‘‘low milk’’ group). There were 54 patients on an

unrestricted milk containing diet (‘‘milk’’ group). There were 156 patients

without EoE, of whom6 (3.8%) had nomilk and 9 (5.8%)were on lowmilk

diets. Patients with EoE in the milk group had significantly higher milk

intake scores (median 15 [range 4-29]) compared with patients without

EoE on milk-containing diets (13 [4-42]) (p50.038). The most highly

consumed milk containing foods for EoE patients were milk and cheese at

5-6 times/week

CONCLUSIONS: Symptoms with milk intake are common in EoE,

although not consistent with IgE mediated food allergy. Dietary exposure

to milk protein may be related to EoE.
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424 Clinical and Endoscopic Features of the
Fibrostenotic Phenotype in Eosinophilic
Esophagitis

Evelyn L. Angulo, MD1, Mats W. Johansson2, Elizabeth McKernan3,

Paul Fichtinger2, Michael D. Evans, M.S.3, Shelly M. Cook, MD1, Luis

D. Lomeli, MD, MPH1, Eric A. Gaumnitz, MD1, and Sameer K. Mathur,

MD PhD FAAAAI1; 1University of Wisconsin School of Medicine and

Public Health, Madison, WI, 2University of Wisconsin, Madison, WI,
3University of Wisconsin-Madison, Madison, WI.

RATIONALE: Phenotypes of eosinophilic esophagitis (EoE) are

described in the literature including the inflammatory, fibrostenotic and

mixed types. Whether these phenotypes have implications for disease

activity, preferred treatment or prognosis of this disease is not known.

Being able to identify the phenotype of EoE upon presentation may be

helpful for determining future treatment plans.

METHODS: In an IRB-approved protocol, 24 adults with eosinophilic

esophagitis underwent endoscopy, with evaluation of the EoE Endoscopic

Reference Score (EREFS) and EoE Histological Score (EoEHSS). All

subjects completed the Eosinophilic Esophagitis Activity Index Patient

Reported Outcome (EEsAI PRO) questionnaire. The EREFS is a tool

validated to grade features of EoE, and was used for determining

phenotype. The fibrostenotic phenotype was defined by the presence of

rings (grade 3) or any strictures. Clinical, histologic and demographic data

were compared in the fibrostenotic versus ‘‘mixed/inflammatory’’

phenotype.

RESULTS: Patients were classified as fibrostenotic (n510) or ‘‘mixed/

inflammatory’’ (n514). On biopsy, the mean peak eosinophil counts (PEC)

were significantly higher in the fibrostenotic phenotype compared to the

‘‘mixed/inflammatory’’ group (79.0 versus 44.5 eosinophils per high power

field, p50.014). Patients with the fibrostenotic phenotype also demon-

strated a trend towards higher mean EEsAI PRO (41.3 versus 25.7,

p50.095) and EoEHSS composite scores (14.5 versus 10.8, p50.081), but

the difference did not reach statistical significance.

CONCLUSIONS: Patients with the fibrostenotic phenotype of EoE

demonstrated higher PEC on biopsy. EEsAI PRO scores and EoEHSS

were also higher, but not significantly different.

425 Abrupt Changes In Symptoms And Treatment
During The Transition From Pediatric To Adult
Care For Eosinophilic Esophagitis

Jocelyn Jia, BSc1, Lianne Soller, PhD2, Elaine Hsu, MPH3, Hin Hin

Ko, MD4, Vishal Avinashi, MD, MPH5, and Edmond S. Chan, MD

FAAAAI2; 1BC Children’s Hospital Research Institute / University of

British Columbia, Vancouver, BC, Canada, 2BC Children’s Hospital/Uni-

versity of British Columbia, Vancouver, BC, Canada, 3BC Children’s Hos-

pital Research Institute / University of BC, Vancouver, BC, Canada,
4University of British Columbia / St. Paul’s Hospital, Vancouver, BC,

Canada, 5BC Childen’s Hospital, Vancouver, BC, Canada.

RATIONALE: There is evidence that symptoms and treatment responses

for children and adults with eosinophilic esophagitis (EoE) differ.

However, there are a lack of prospective studies describing the transition

period from pediatric to adult care for EoE. We extended our BC

Children’s Hospital (BCCH) EoE registry to include patients who

graduated to adult care at St. Paul’s Hospital (SPH), to better understand

the transition process and natural history of EoE.

METHODS: Patients who had a biopsy-proven diagnosis, were part of the

BCCH registry, and were subsequently seen at SPH were included in this

chart review. Symptom pattern and management changes were captured.

RESULTS: 169 patients were enrolled in our registry. 7/169 transitioned

to SPH. 6/7 consented to this study. Between their last BCCH and first SPH

visit [median interval 5 12.5mo; IQR (10, 18)], 3/6 who previously

experienced dysphagia, abdominal pain, chest pain, and/or excessive

chewing became asymptomatic. 1/6 experienced fewer symptoms at SPH

(from dysphagia, food impaction, heartburn at BCCH to only heartburn at

SPH). None experienced an increased number of symptoms. 4/6 were

treated medically at BCCH. At SPH, 2/4 stopped and 2/4 changed

medications. 4/6 underwent dietary elimination at BCCH; 3/4 eliminated

milk. At SPH, 3/3 continued eliminating milk; 1/3 additionally eliminated

egg and wheat.

CONCLUSIONS: We observed changes in symptoms and treatment

sooner than expected in a median 12.5-month interval. However, these

preliminary data are from patients successfully transitioned to adult care,

which may not represent those lost to follow-up, a group we are contacting

to learn about their transition.

426 Assessment Of Psychiatric Comorbities In
Pediatric Patients With Eosinophilic Esophagitis

Aishwarya Navalpakam, MD1, Ashley Kroon Van Diest, PhD2, Kristen

Hoskinson, PhD3, John Russo, MD4, and Elizabeth A. Erwin, MD5;
1Nationwide Children’s Hospital, Columbus, 2Pediatric Psychology,

Nationwide Childrens Hospital, Columbus, 3Center for Biobehavioral

health, Research Institute, Nationwide Childrens Hospital, Columbus,
4Pediatric Gastroenterology, Nationwide Childrens Hospital, Columbus,
5Pediatric Allergy and Immunology, Nationwide Children’s Hospital,

Columbus.

RATIONALE: Existing studies in pediatric eosinophilic esophagitis

(EoE) suggest that psychosocial dysfunction is common. We measured

the prevalence of psychiatric diagnoses in a large EoE cohort and explored

relationships with other disease factors.

METHODS: Data on demographics, allergic history, symptoms, psychi-

atric diagnoses, medications, and outcomes were obtained by retrospective

chart review of pediatric EoE patients newly diagnosed during the past two

years (n5351).

RESULTS: Patients reported anxiety (n5 75[21%]), attention deficit

hyperactivity disorder (ADHD) (n559[17%]), depression (n533[9.3%]),

and autism (n514[3.9%]). Because it was most common, we compared

EoE patients with anxiety to those with no anxiety (NA group, n5276).

Among patients with anxiety, 39% were seen by a psychologist and 32%

were takingmedicine for anxiety. Similar to NA patients, 40%with anxiety

were female and 93% were white. Patients with anxiety were older (13

years [range 2-19] vs 11 years [0.4-22], p50.010). Symptoms of pain

(p50.004), vomiting (p50.048), and GER (p50.044) were significantly

more common in patients with anxiety than NA, while food impactions (15

and 20%, p50.17) and dysphagia (50 and 48%, p50.56) were similar in

the groups. There were no significant differences in peak eosinophil counts

or concurrent allergic diagnoses including food allergy and anaphylaxis.

The majority of patients were treated with swallowed fluticasone (95%

[anxiety] and 90% [NA]), and the rates of histologic remissionwere similar

(50% and 45% respectively [p50.61]).

CONCLUSIONS: Anxiety was commonly reported by EoE patients and

was not related to food allergies or treatment. Comprehensive care for EoE

patients should include screening for mental health conditions.
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427 Eosinophilic Gastroenteritis That Remitted and
Maintained in the Absence of Long-term
Systemic Steroids and/or Elimination of
Multiple Foods

Yoshiyuki Yamada, MD PhD1, Yuichi Kama, MD1,2, Mariko

Shimizu, MD1, Akira Nishi, MD3, and Masahiko Kato, MD FAAAAI1,2;
1Division of Allergy and Immunology Gunma Children’s Medical Center,

Shibukawa, Gunma, Japan, 2Department of Pediatrics, Tokai University

School of Medicine, Isehara, Kanagawa, Japan, 3Division of Surgery

Gunma Children’s Medical Center, Shibukawa, Gunma, Japan.

RATIONALE: Sometimes, patients with eosinophilic gastroenteritis

(EGE) have a remission without systemic steroids and/or elimination of

foods. The aim of this study was to determine the characteristics of such

patients with EGE successfully treated symptomatically with or without

anti-allergic agents.

METHODS: Symptoms, histological findings, and treatments of EGE

patients treated without long-term systemic steroids and/or multiple-food

elimination diets (MFED) in our hospital between 2012 and 2017 were

retrospectively reviewed. EGE patients treated with MFED were used as

controls.

RESULTS: Six patients (two females) were included. The mean age at

diagnosis was 9.3 years. Bloody stool and abdominal pain in 4 patients

each and diarrhea, nausea, and weight loss in 1 patient each were observed

as initial symptoms, respectively. Involved gastrointestinal tract portions

were the duodenumand large intestine in 3 and 4 patients, respectively. The

median number of peak gastrointestinal eosinophils showed 15-fold

decrease after treatment. Two patients were successfully treated only

with symptomatic treatment. Proton pump inhibitor was effective for 2

patients with duodenal ulcer. Anti-allergic agents induced remission in 3

patients. All 6 patients maintained remission; 3 still required continuous

treatment. There were no significant differences in the number of

gastrointestinal eosinophils and albumin and hemoglobin levels between

these patients and EGE patients treated with MFED.

CONCLUSIONS: These findings suggest that symptomatic treatment

with or without anti-allergic agents can induce remission in patients with

EGE and anti-allergic agents may be alternative long-term treatments for

EGE.

428 Eosinophilic Sialadenitis: A Rare 'Allergic'
Condition

Kok Loong Ue, MBChB DipDERM MRCGP MRCP1,2, Esther

Hullah, MBBS BDS FDS FDS(OM)RCS3, Bethan L. Thomas, BDS

DDMFR RCR PhD BSc Hons MFDS RCR FHEA3, and Rubaiyat Haque,

BA Hons MBBS MA FRCP1; 1Allergy Department, Guy’s and St

Thomas’ NHS Foundation Trust, London, United Kingdom, 2King’s Col-

lege London, London, United Kingdom, 3Oral Medicine Department,

Guy’s and St Thomas’ NHS Foundation Trust, London, United Kingdom.

RATIONALE: Eosinophilic sialadenitis is newly described in thewestern

world with a unique clinicopathologic entity, marked by recurrent salivary

gland swelling and eosinophil-rich mucus plug or evidence of eosinophilic

inflammation. This condition is mostly diagnosed in oral medicine

department. As it is often associated with atopy, this cohort of patients

have been recently referred to our allergy department for review.

METHODS: There is limited experience as allergists in managing this

condition. Retrospective case review was therefore undertaken to gain a

better insight, in terms of its symptoms, investigations, diagnosis and

managements.

RESULTS: 6 patients (5 female; mean age 43) were seen from September

2017 to June 2018. Salivary gland and pruritus were reported in 100% and

‘white stringy’ substance noted in 50%. Sialogram documented ductal

dilation in 100%. Eosinophilia of mucus plug was evident in 100%.

Eosinophilic infiltration was noted in all 3 who had biopsy. Peripheral

eosinophilia was noted in 33.3%. All were atopic of which 66.7% with

raised IgE, 83.3% with positive skin prick test. IgG4 were sent in 5 with

normal level in 80% and 20% with raised level (rheumatology referral

advised). Complements were sent in 5 with normal level in 100%. None

reported symptoms suggestive of eosinophilic esophagitis, hence esoph-

ageal biopsywas not suggested.Medical treatmentswith antihistamine and

corticosteroid; surgical interventions with ductal dilatation and washout

were beneficial in majority of cases.

CONCLUSIONS: Allergists should be made aware of this condition.

Larger studies are required to define its likely allergic etiology and

determine the role of biologics as therapy.

429 Milk-Based Formula Intolerance As An Early
Predictor For Eosinophilic Esophagitis (EoE)

Kristen M. Lutzkanin, MD1, Punit Jhaveri, MD1, and Pooja B. M. Jha-

veri, MD2; 1Penn State Hershey Medical Center, Hershey, PA, 2500 Uni-

versity Drive, Penn State Hershey Medical Center, Hershey, PA.

RATIONALE:While a genetic predisposition has been identified for EoE,

studies have also suggested that early life exposures, such as diet, may play

a role. Studies aremixed regarding the effect of breastfeeding, and little has

been studied with regard to formula intake.

METHODS: After IRB approval, patients with EoE seen in our Pediatric

Allergy-Immunology clinic were identified. A retrospective chart review

was done to collect demographic data, and a phone survey was completed

by parents regarding dietary habits during infancy.

RESULTS: The survey was completed by 48% (22/46) of patients. Of

completed surveys, 82% (18/22) were male and 55% (12/22) were

Caucasian. Average patient age at time of survey was 10.05 years.

Average age of diagnosis was 7.18 years. Breastfeeding was initiated in

77% (17/22) of patients, with 50% reporting exclusive breastfeeding for

any duration of time. 86% of patients (19/22) were formula fed, with 73%

(16/22) of them receiving formula as the main source of nutrition once

introduced. 58% (11/19) patients had received more than one type of

formula and 6 (55%) of those patients currently avoid milk for anaphylaxis

and/or EoE.

CONCLUSIONS: Studies have not been conclusive regarding the role of

breastfeeding in the development of EoE. While the number of patients

who were breastfed nears national comparisons, many patients received

formula as a primary source of nutrition during infancy. Formula

intolerance, indicated by switching to a different formula protein source,

was common. Milk-based formula intolerance may be an early indicator

for the later development of EoE.
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430 A Mid-term Prognosis of the Primary
Eosinophilic Gastroenteritis and its Risk Factors

Dong In Suh, MD, PhD1, Eunji Kim2, and Jae Sung Ko2; 1Seoul National

University Hospital, Seoul, Korea, 2Seoul National University Hospital,

Seoul, Korea, Republic of (South).

RATIONALE: Eosinophilic gastroenteritis (EoGE) responds well to

avoidance or the initial anti-inflammatory treatment, but not many reports

are available on its progression or relapse. We aimed to evaluate the mid-

term prognosis of primary EoGE at three years from a definite diagnosis.

METHODS: We selected cases being diagnosed with EoGE and reviewed

their medical records since 2004 when our institution had adopted the

electronic medical records system.

RESULTS: Of the 29 patients with pathologically proven EoGE, six had

the secondary disease, and three were diagnosed within the recent 3 years.

Six over 20 subjects (30%) have finished the regular follow-up, and three

subjects (15%) were lost to follow-up. On the other hand, five subjects

(25%) were in remission, and the rest six subjects (30%) were in treatment

with a wax-and-wane nature. When we separately analyze subjects with

ongoing follow-up (n517), mid-term risk factors for the persistent

treatment at the initial diagnosis was the older age (median, 10.9 [IQR

7.3-11.9] years vs. 5.1 [IQR 2.0-5.8] years, P50.004) and the nausea and

vomiting (3/11 vs. 6/6, P50.018). Presence of anemia (P50.492),

hypoalbuminemia (P51.00), peripheral eosinophilia (P51.00), or an

elevation of any specific IgE (P50.492) at the time of initial diagnosis

was not associated with the mid-term EoGE persistence.

CONCLUSIONS: Once it did not respond to a dietary restriction, steroid

therapy is first introduced to control the eosinophilic inflammation.

Although EoGE is benign, it often relapses, and it sometimes waxes and

wanes. Regular follow-up and timely adjustment would control themmore

safely and efficiently.

431 Should oral immunotherapy be contraindicated
in patients with eosinophilic esophagitis if
IgE-mediated food allergy develops after
dietary elimination to treat EoE?

Stephanie C. Erdle, MD1, Hannah Roberts2, Lianne Soller, PhD3, Vishal

Avinashi, MD, MPH4, ElaineWardley2, Jocelyn Jia, BSc5, and Edmond S.

Chan, MD FAAAAI3; 1University of British Columbia, Vancouver, BC,

Canada, 2BC Children’s Hospital, Vancouver, BC, Canada, 3BC Chil-

dren’s Hospital/University of British Columbia, Vancouver, BC, Canada,
4BC Childen’s Hospital, Vancouver, BC, Canada, 5BC Children’s Hospital

Research Institute / University of British Columbia, Vancouver, BC,

Canada.

RATIONALE: There have been reported cases of development of IgE-

mediated milk allergy following dietary elimination to treat eosinophilic

esophagitis (EoE). We question whether OIT should be contraindicated if

food allergy results from EoE treatment, if patients prefer the outcome of

EoE over the possibility of anaphylaxis.

METHODS: Epicutaneous testing to cow’s milk was performed prior to

dietary elimination and after onset of IgE-mediated symptoms, followed

by subsequent oral food challenge (OFC).

RESULTS: A 5-year-old girl with EoE had negative epicutaneous testing

to cow’s milk prior to dietary elimination. Following one year of

elimination, biopsies showed substantial reduction in eosinophilia, but

accidental exposure to 1 tsp of cow’s milk shortly thereafter resulted in

immediate urticaria. Her mother subsequently gave her small amounts of

dairy on a regular basis, with isolated oral pruritus. Four months after the

initial accidental exposure, epicutaneous testing was positive at 10x4mm,

increasing to 20x6mm two months later. A 120 mL cow’s milk OFC was

tolerated without adverse reaction, and the impression was desensitization

(‘‘home-based OIT’’). Shewas advised to continue to ingest small amounts

daily to both prevent the development of anaphylaxis and reduce the risk of

EoE recurrence. Since starting this, her EoE has been clinically stable.

CONCLUSIONS: We propose a continuum of immune responses to

cow’s milk with shifting phenotypes from potentially anaphylactic IgE-

mediated allergy (when strictly avoiding milk) to EoE (when regularly

ingesting milk), with the ideal of finding a balance where patients could

ingest small amounts of milk to prevent anaphylactic allergy, while

maintaining control of EoE.

432 Allergen Immunotherapy as a Treatment
Modality for Eosinophilic Esophagitis

Robert H. Wauters, Walter Reed, NMMC, U. S. Navy, bethesda, MD,

and Cecilia Mikita, MD MPH FAAAAI; Walter Reed National Military

Medical Center, Bethesda, MD.

RATIONALE: Eosinophilic Esophagitis (EoE) is a well-recognized

chronic immune mediated disease characterized by inflammation of the

esophagus. Elimination diets and medical therapy with proton pump

inhibitors (PPI) or swallowed steroids have been the standard of care, with

varying degrees of clinical improvement.

METHODS: N/A – Case Report

RESULTS: A nine year old girl with long history of atopic disease

presents to allergy clinic to establish care. Diagnoses include allergic

rhinitis, asthma, food allergy, atopic dermatitis, and EoE, which was

diagnosed at 18 months of age. Initial presenting symptoms consisted of

esophageal reflux, poor weight gain, and severe atopic dermatitis.

Diagnostic endoscopy revealed 72 eosinophils/hpf. Diagnostic criteria

for EoE was met. Skin prick and serum IgE testing to food and

aeroallergens was performed, and subsequent treatment with aggressive

elimination diet of 23 foods and PPI was initiated. She improved clinically,

and her trending endoscopy a year later showed 0 eosinophils/ hpf.

Attempts to wean pharmacotherapy and reintroduce previously eliminated

foods over the ensuing years resulted in recurrence of symptoms and

esophageal eosinophilia. In consultation with pediatric gastroenterology

and the patient’s family, the decision was made to pursue aeroallergen

immunotherapy (AIT). AIT improved the patient’s allergic rhinitis, EoE

symptoms abated, and a repeat upper endoscopy performed approximately

2 months after reaching maintenance dose AIT showed 0 eosinophils/ hpf.

Interestingly, the patient’s atopic dermatitis did not improve significantly

on AIT.

CONCLUSIONS: This patient’s case demonstrates the potential ofAITas

a promising treatment modality for patients with EoE and concomitant

allergic rhinitis.
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433 Mode of delivery and duration of pregnancy is
associated with allergy to milk and atopic
dermatitis in children

Aame B. Andy-Nweye1, Sukruthi K. Jois1, Kylie N. Jungles2, Mary C.

Tobin, MD FAAAAI1, and Mahboobeh Mahdavinia, MD PhD1; 1Division

of Allergy/Immunology, Department of Internal Medicine, Rush Univer-

sity Medical Center, Chicago, IL, 2Medical School : Rush University

Medical Center, Chicago, IL.

RATIONALE: Gestational and maternal factors such as mode of delivery

and duration of pregnancy have been linked to development of atopy. In

this study we examined the link between pregnancy related variables with

food allergen profile, and Food allergy (FA)-related comorbid conditions.

METHODS: We completed a prospective cohort study of children with

(FA) at a tertiary care center in Chicago. Mothers completed a question-

naire about their pregnancy and delivery of their child with FA. We

analyzed these variables in association with demographics, age of onset of

FA, atopic and non-atopic comorbidities, and type and number of food

allergens.

RESULTS: The cohort included 195 children with FA. There was a

significant association between a shorter duration of pregnancy and history

of atopic dermatitis (AD) in these children (mean6 SD of 37.563.6weeks

vs. 38.262.8 weeks ; p50.01 in children with and without AD). Mode of

delivery was associated with milk allergy; 26.8% of milk allergic children

vs. 19.6% of non-milk allergic children were born by Cesarean-section (C-

section); p50.04. GERDwas associated with C-section; 25.4% of children

with GERD vs.11.1% of those without GERD were born by Cesarean-

section; p50.001.

CONCLUSIONS: C-section was associated with milk allergy andGERD,

while duration of pregnancy was linked to comorbid AD. These

observations might be due to a causative link of gestational/delivery

factors related to FA and AD, or to a possible underlying cause resulting in

shorter gestation time and need for Cesarean-section as well as the

predisposition to atopy in these children.

434 A Phase 1, Single-Dose, Open-Label, 5-
Treatment, Crossover, Pharmacokinetic Study
of Comparative Bioavailability of Epinephrine
Nasal Spray and EpiPen� in Healthy Adults
With Seasonal Allergies

Jun Chen, PhD1, Shivani Chilampalli, PhD1, Giovanni DeCastro1, Esh-

waran Narayanan, MS1, Rajesh R. Wakaskar, PhD1, and George J. Atiee,

MD2; 1Insys Development Company, Inc., a subsidiary of Insys Therapeu-

tics, Chandler, AZ, 2Worldwide Clinical Trials, San Antonio, TX.

RATIONALE: Epinephrine nasal spray (NS) may be a noninvasive

alternative to injection delivery. This study compared pharmacokinetics of

Epinephrine NS aqueous (AQ) and hydro-alcoholic (HA) formulations to

EpiPen�.

METHODS: Sixty healthy adults with seasonal allergies were enrolled

(12/cohort). In Part 1, Cohorts 1-4 received a single dose (3 mg or 6 mg) of

Epinephrine NS AQ and HA in assigned sequence; Cohort 5 received a

single dose of EpiPen IM 0.3 mg under fasted conditions. In Part 2, the

study was repeated with predosing allergen challenge. Epinephrine plasma

concentrations for 6 mg NS formulations were analyzed to determine

epinephrine pharmacokinetics. Safety assessments included physical and

nasal exams, adverse events (AEs), vital signs, ECGs, and clinical

laboratory and olfactory tests for both 3 and 6 mg NS doses.

RESULTS: Epinephrine was rapidly absorbed following single 6 mg AQ

and HA doses vs. EpiPen, with epinephrine plasma concentrations above

100 pg/mL within 5 minutes and median tmax within 5-16 minutes for AQ,

3-10 minutes for HA, and 5 minutes for EpiPen. Compared to EpiPen,

epinephrine exposure was 73-126% following 6 mg HA, and 35-86%

following 6 mg AQ. Allergen challenge mainly impacted epinephrine ab-

sorption, with Cmax increased 1.72-fold for AQ and 1.43-fold for HA, with

minor change in AUC for AQ or HA; EpiPen exposure was unaffected.

Most AEs reported were mild; none were serious. The most common AE

was nasal discomfort.

CONCLUSIONS: Epinephrine NS HA demonstrated good absorption to

reach desired exposure rapidly and was comparable to EpiPen. Both

formulations were safe and well tolerated.

435 The Brutons tyrosine kinase inhibitor
acalabrutinib protects from anaphylaxis in a
humanized mouse model

Melanie C. Dispenza, MD PhD, Rebecca A. Krier-Burris, and Bruce S.

Bochner, MD FAAAAI; Northwestern University, Chicago, IL.

RATIONALE: There is an unmet need for therapies that can prevent

anaphylaxis. Acalabrutinib is a well-tolerated, FDA approved drug for

leukemia that targets Bruton’s tyrosine kinase (BTK), an enzyme also

thought to be essential for IgE receptor signaling in human mast cells and

basophils. We tested the hypothesis that acalabrutinib administration

would prevent anaphylaxis in a humanized mouse model.

METHODS: NSG-SGM3 mice were engrafted with human CD34+ cells

at age 3-4 weeks. 16 weeks after engraftment, passive systemic anaphy-

laxis (PSA) was induced by intravenous sensitization with human anti-NP-

IgE and challenge 24 hours later with intravenous injection of NP-BSA.

Micewere pre-treated with acalabrutinib or vehicle control via oral gavage

prior to challenge. Anaphylactic responses were assessed using core body

temperature and clinical scoring.

RESULTS: NSG-SGM3mice engrafted with human CD34+ cells showed

good engraftment of human mast cells in addition to excellent PSA

responses. Increasing the challenge dose of NP-BSA from 5 to 500 mg

resulted in increased severity of anaphylaxis, from mild to fatal responses.

Two doses of 15 mg/kg acalabrutinib administered 16 and 4 hours prior to

challenge completely mitigated, and 1.5 mg/kg partially mitigated,

responses to moderate PSA compared to mice gavaged with vehicle.

CONCLUSIONS: NSG-SGM3 humanized mice represent a unique

model for the study of anaphylaxis where the severity of response can be

controlled by varying the amount of allergen used for challenge.

Furthermore, pretreatment with just two doses of acalabrutinib completely

prevented PSA in these mice, suggesting that BTK inhibitors may be able

to prevent IgE-mediated anaphylaxis in humans.
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436 Do Educational Interventions Improve Pre-
Hospital Providers Knowledge and Confidence
in Recognizing and Treating Anaphylaxis?

Margaret Redmond,MD1, Kasey R. Strothman, MD1, Eric Cortez, MD2,

Lauren Malthaner, MPH1, Tara McCarthy, BS1, Andrew Murphy2, Todd

Heslep, BSN, RN1, Daniel Scherzer, MD1, Rebecca Scherzer, MD,

FAAAAI1, and Julie Leonard, MD1; 1Nationwide Children’s Hospital, Co-

lumbus, OH, 2Columbus Division of Fire, Columbus, OH.

RATIONALE: Pre-hospital providers have low rates of recognition of

atypical anaphylaxis and use of epinephrine as first-line therapy. This study

evaluated the effect of two anaphylaxis education interventions for pre-

hospital providers.

METHODS: A survey was developed that assessed knowledge and

confidence in recognizing and treating anaphylaxis. A narrated online

module (OM) about anaphylaxis and treatment with epinephrine was

produced for the Columbus Division of Fire (CFD). Simulation (SIM)

aimed at recognition of atypical anaphylaxis and early epinephrine

administration were conducted at CFD stations. We surveyed CFD

providers at baseline, following OM, and following SIM. Pre/post

intervention survey responses were compared with difference in means

for confidence and knowledge questions and odds ratios (OR) for SIM.

RESULTS: 1006 CFD providers completed the OM and 507 the SIM. For

OM, 169 and 176 completed pre/post surveys for confidence and

knowledge, respectively. For SIM, 67 completed pre/post surveys.

Completion of the OM or SIM resulted in an increase in knowledge

(p<0.0001). Only SIM resulted in an increase in confidence (p<0.0019).

SIM resulted in greater ORs of identifying epinephrine as treatment for

classic and biphasic anaphylaxis compared to OM (OR 3.2, 3.1 v. 2.0, 1.7;

p<0.01 for all ORs). Only OM increased recognition and treatment with

epinephrine for atypical anaphylaxis (OR 2.47, p<0.0016).

CONCLUSIONS: OM and SIM were effective in improving anaphylaxis

knowledge responses following intervention, only SIM improved confi-

dence. OM and SIM were effective in improving recognition of

epinephrine as first-line therapy for classic and biphasic anaphylaxis, but

only OM was effective for atypical anaphylaxis.

437 Anaphylaxis: comparison of clinical
characteristics and management between
children less than 2 years of age and older
children

John D. Molloy, MD, PhD1, Sofianne Gabrielli, MSc2, Ann Elaine

Clarke, MD, MSc, FRCPC3, Judy Morris, MD, MSc4, Jocelyn

Gravel, MD, MSc5, Paul Enarson, MD, PhD6, Edmond S. Chan, MD

FAAAAI7, Andrew O’Keefe, MD8, Robert Porter, MD8, Rodrick

Lim, MD9, and Moshe Ben-Shoshan, MD, MSc1; 1Division of Pediatric

Allergy and Clinical Immunology, Department of Pediatrics, McGill Uni-

versity Health Centre, Montreal, QC, Canada, 2McGill University Health

Centre, Montreal, QC, Canada, 3University of Calgary, Calgary, AB, Can-

ada, 4Sacr�e-Coeur Hôpital, Montreal, QC, Canada, 5Centre hospitalier

universitaire Sainte-Justine, Montreal, QC, Canada, 6BC Children’s Hos-

pital, Vancouver, BC, Canada, 7BC Children’s Hospital/University of

British Columbia, Vancouver, BC, Canada, 8Discipline of Pediatrics, Fac-

ulty of Medicine, Memorial University, St. John’s, NF, Canada, 9Chil-

dren’s Hospital at London Health Science Centre, London, ON, Canada.

RATIONALE: We sought to compare characteristics of anaphylaxis

between children in the first two years of life and older children up to

eighteen years of age.

METHODS: Children presenting with anaphylaxis to Emergency

Departments (ED) in five Canadian provinces were recruited into the

Cross-Canada Anaphylaxis Registry. A standardised form documenting

anaphylaxis was completed by research teams. Moderate anaphylaxis was

defined by crampy abdominal pain, diarrhea, recurrent vomiting, dyspnea,

stridor, cough, wheeze, or ‘‘light-headedness’’. Severe anaphylaxis was

defined by the presence of cyanosis/hypoxia, respiratory arrest,

hypotension, dysrhythmia, confusion, or loss of consciousness. Chi-

squared tests were used to compare anaphylaxis severity, clinical presen-

tation, management and triggers between younger and older children.

RESULTS: Between July 2012 and October 2017 in participating

ED’s,we recorded 694 cases of anaphylaxis in children less than 2 years

and 2117 cases in older children. Themedian age in younger childrenwas 1

year (Interquartile range (IQR) 0.7-1.5) and older children was 5.5 years

(IQR 2.1-11.2). Older children were more likely to have moderate-severe

anaphylaxis (82% vs 68%, p50.001), respiratory symptoms (38% vs 29%,

p50.001) or be treated with epinephrine (78% vs 68%, p50.0001).

Presenting gastrointestinal symptoms were similar in both groups (41% vs

41%). Egg, peanut and milk were the more frequent trigger foods in

younger children compared to older children (21% vs 3%, p50.001), (21%

vs 18%, p50.09), (10% vs 5%, p50.001) respectively.

CONCLUSIONS: Characteristics of anaphylaxis differ between young

and older children. These factors may inform clinicians in optimizing

management of anaphylaxis presentations in childhood.

438 Cost-effectiveness of Implementing a Pediatric
Anaphylaxis Algorithm

Di Sun, MD MPH1, Jonathan M. Spergel, MD PhD FAAAAI1, Terri F.

Brown-Whitehorn, MD FAAAAI1, Antonella Cianferoni, MD PhD

FAAAAI2, and Juhee Lee, MD1; 1Children’s Hospital of Philadelphia,

Philadelphia, PA, 2The Children’s Hospital of Philadelphia, Philadelphia,

PA.

RATIONALE: There is increasing evidence that the majority of pediatric

patients presenting with anaphylaxis do not require prolonged observation.

We aimed to evaluate the cost-effectiveness of implementing an anaphy-

laxis algorithm that reduces emergency department (ED) observation time

for low-risk patients and provides families with a free epinephrine auto-

injector.

METHODS: Pre- and post-intervention data from a pediatric hospital

implementing this algorithm and additional variables from the literature

were incorporated into a decision-analytic cost-utility model from a

hospital perspective. We modeled an algorithm providing all individuals

with a free epinephrine auto-injector—the most expensive scenario for the

hospital. All parameters were varied based on published ranges, or if no

ranges were available, 615% of the base value. The primary outcomes

were the effect on direct hospital costs and the incremental cost-

effectiveness ratio (ICER) expressed in 2018 USD per disability-adjusted

life year (DALY) averted. The model was subjected to one-way sensitivity

and probabilistic uncertainty analyses.

RESULTS: For every 1000 patients presenting to the ED with anaphy-

laxis, use of this algorithm would reduce $208,211 in hospital costs and

avert 0.3 DALYs, resulting in an ICER of $692,721 per DALY averted.

Results were unchanged in one-way sensitivity analysis. In probabilistic

uncertainty analysis, algorithm implementation was cost-effective 95.6%

of the time.

CONCLUSIONS: Reducing ED observation time decreases hospital

costs, hospital charges, and DALYs due to anaphylaxis and being in the

hospital. This intervention remains cost-effective despite the added cost of

giving all patients a free epinephrine auto-injector.
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439 Early Introduction of Anaphylaxis into Medical
School Curriculum

Sashka Luque1, Maribeth Chitkara1, Lindsy Pang2, Rahul Panesar1,

Catherine Messina3, and Susan Schuval, MD FAAAAI1; 1Department of

Pediatrics at Stony Brook Children’s Hospital, Stony Brook, NY, 2Stony

Brook University School of Medicine, Stony Brook, NY, 3Department

of Family, Population, and Preventive Medicine, Stony Brook, NY.

RATIONALE: Despite increasing prevalence rates, anaphylaxis is under-

diagnosed and undertreated by physicians, suggesting a gap in medical

education. We hypothesized that the early introduction of anaphylaxis

education into the medical school curriculum would improve students’

knowledge of anaphylaxis diagnosis and management.

METHODS: Third-year medical students were studied prospectively

during their pediatric clerkship at a children’s hospital. Students were

randomly assigned to group A (didactic lecture plus simulation laboratory)

or group B (didactic lecture only). All students completed a pre-test to

assess baseline knowledge of anaphylaxis. All students then received a

lecture on anaphylaxis, followed by a post-test. Group A then participated

in a scripted anaphylaxis scenario in the Simulation Laboratory. All

subjects completed a long-term follow-up test and satisfaction question-

naire 8-12 weeks later.

RESULTS: A total of 87 students completed the study. Mean test scores

improved significantly for both groups from pre-test (Group A: 5.93 6
1.70, Group B 5.86 6 1.44) to post-test (Group A 9.16 6 1.00, Group B

9.24 6 0.98), p <.01. However, long-term follow-up scores did not differ

between Groups A (7.00 6 1.57) and B (6.93 6 1.76), p5.85. Most stu-

dents reported a positive learning experience (97.8% of Group A and

76.2% of Group B).

CONCLUSIONS: Although students strongly support simulation training

for anaphylaxis education, the addition of a simulation module to didactic

lecture does not improve long-term retention of anaphylaxis knowledge.

Future studies should focus on other educational modalities that will

enhance medical student knowledge of this potentially fatal condition.

440 Cross- Canada Anaphylaxis Registry: comparing
triggers and management of anaphylaxis in
emergency medical service in Quebec over a
4-year period

Mohannad A. Ghrooda1, Moshe Ben-Shoshan, MD, MSc2, Ann Elaine

Clarke, MD, MSc, FRCPC3, Jocelyn Moisan4, Bruce Miles2, and Greg

Shand, BSc, MSc5; 1McGill university, montreal, QC, Canada, 2McGill

university, montreal, Canada, 3University of Calgary, Calgary, AB, Can-

ada, 4ssss.gouv.QC, montreal, Canada, 5McGill University Health Centre,

Montreal, QC, Canada.

RATIONALE: To compare triggers and management of anaphylaxis

treated by the emergency medical service (EMS) in Quebec area over a

four-year period from May 2013 to April 2017

METHODS: We recruited 92 children and 342 adults. A standardized

form documenting triggers and management of anaphylaxis was admin-

istered by EMS technicians. Patients were contacted annually to inquire if

the anaphylaxis trigger was confirmed

RESULTS: 343 cases of anaphylaxis were recruited of which 42.6% (95%

CI, 37.9%, 47.4%) were males with a median age of 40.7 years (IQR, 20.1,

59.0). The most common triggers were food [37.3% (95% CI 32,7%,

42,0%)], drug [20.9% (95%CI 17.2%, 25.1%)] and venom [20.2% (95%CI

16.6%, 24.4%)]. Prior to EMS arrival, epinephrine was administered in

33.6% (95% CI 29.2%, 38.3%), antihistamines in 35.8% (95% CI, 31.0%,

40.0%), and corticosteroids in 2.7% (95% CI, 1.5%, 4.9%) cases. Upon

EMS arrival, 59.4% (95%CI, 54.6%, 64.0%) were administered epineph-

rine, 0.4% (95%CI, 0.07%, 1.8%) received antihistamines, and no patients

received corticosteroids. Among 163 patients eligible for follow-up, 47

patients [28.8% (95% CI 22.1%, 36.5%)] were contacted of which 22

[46.8% (95% CI 32.3%, 61.7%)] were assessed by an allergist. 18 patients

[81.8% (95% CI, 59.0%, 94.0%)] had their allergy trigger confirmed by

SPTalone (44.4%), both SPTand IgE (50.0%), or did not remember (5.6%)

CONCLUSIONS: Over one fifth of patients were not treated with

epinephrine in the pre-hospital setting indicating more education may

help EMS technicians understand the efficacy of epinephrine as a primary

treatment for anaphylaxis

441 Comparability of Epinephrine Auto-injector
Usability by Inexperienced Adult Caregivers

Catherine Kessler, PhD1, Evan Edwards, MS1, Emily Dissinger, MS2,

Samantha Sye, BS, BA2, and Timothy Visich, MS2; 1kaleo, Inc., Rich-

mond, VA, 2Core Human Factors, Inc., Bala Cynwyd, PA.

RATIONALE: Anaphylaxis can occur without warning and result in

death if not treated quickly. In the community, administration of

epinephrine using an epinephrine auto-injector (EAI) is the first-line of

treatment. Quick and correct EAI usage is critical in an allergic emergency.

METHODS: This crossover study evaluated the usability of two

currently-marketed EAIs (Auvi-Q� 0.15 mg and EpiPen Jr� 0.15 mg)

during a simulated allergic emergency. Inexperienced adult participants

were asked to simulate administering epinephrine to a child-sized manikin

(patient) using only the instructions for use on the EAIs. Participants did

not receive EAI training or information leaflets. The EAI study devices

were trainers with no needles or medication and were labeled to resemble

Auvi-Q and EpiPen Jr.

RESULTS: Ninety-six participants were evaluated (54 female/42 male;

mean age 43613.6 years). Significantly more participants completed

epinephrine administration per device instructions with Auvi-Q versus

EpiPen Jr (85% versus 20%, respectively; p<0.0001). For Auvi-Q, the
most frequent use error was not holding 2 seconds. For EpiPen Jr, the most

frequent use errors were not swinging, not having the orange tip against

outer thigh, and not holding 3 seconds. Fourteen participants (15%)

simulated injection into their digit/palmwhen using EpiPen Jr; whereas, no

participants simulated injection into their digit/palm when using Auvi-Q

(p50.0001).

CONCLUSIONS: In this allergic emergency scenario, significantly more

participants safely and correctly used Auvi-Q than EpiPen Jr. Use errors,

including unintentional digital injections that pose a user safety risk and

could result in epinephrine not being administered to the patient, should be

considered when evaluating EAIs.

J ALLERGY CLIN IMMUNOL

FEBRUARY 2019

AB146 Abstracts

S
U
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2019 Annual Meeting. 



442 Characteristics and Outcomes of Patients with
Idiopathic Anaphylaxis (IA) 2003-2018

Canting Guo, MD1, and Paul A. Greenberger, MD FAAAAI2; 1North-

western University, Feinberg School of Medicine, Chicago, IL, 2North-

western Univ. Feinberg School of Medicine, Chicago, IL.

RATIONALE: We aimed to determine the longer term status of patients

with IA. The current standard initial treatment is prednisone, H1

antihistamines, and self-administration of epinephrine for acute attacks.

METHODS: Patient charts were identified by ICD-10 code T78.2XXA

and patient age >_18 years. Patients were included if they had a working

diagnosis of IA. The Northwestern University Institutional Review Board

approved this study.

RESULTS: We reviewed 209 charts, of which 56 had an initial working

diagnosis of IA. But with time, 54 patients were considered to be

compatible with the diagnosis of IA. All patients are currently alive.

Thirty-five out of 54(64.8%) patients were women. The mean age at

presentation was 48 years with mean BMI of 30.3. Forty-five out of

54(83%) patients had concomitant atopic diseases (including other causes

of anaphylaxis or sporadic urticaria). Seven out of 54(13%) patients had

thyroid disease. Thirteen of 54(24%) patients reported symptom onset

during a meal or post-prandial at least once. However, no food triggers

were confirmed, despite careful history taking, skin testing, food specific

IgE, and re-introduction of the food. Data suggested that remission was

present after 24 months without an attack of IA. The mean years from

disease onset to remission was 4.2 years. After entering remission, 6/

54(11.1%) patients experienced a single attack years later. Omalizumab

was administered in 6 patients, with benefit in 4 patients within 4 months.

CONCLUSIONS: Patients with IA are predominantly women, atopic and

obese. IA often enters complete remission within 4 years, with relapse in a

few cases.

443 Emergency Management of Adult and Pediatric
Idiopathic Anaphylaxis: A 7-year follow-up
study in Canada

Michelle Le, BSc1, Sofianne Gabrielli, MSc1, Ann Elaine Clarke, MD,

MSc, FRCPC2, Judy Morris, MD, MSc3, Jocelyn Gravel, MD, MSc4, Ed-

mond S. Chan, MD FAAAAI5, Rodrick Lim, MD6, Andrew

O’Keefe, MD7, Greg Shand, BSc, MSc1, and Moshe Ben-Shoshan, MD,

MSc8; 1McGill University Health Centre, Montreal, QC, Canada, 2Univer-

sity of Calgary, Calgary, AB, Canada, 3Sacr�e-Coeur Hôpital, Montreal,

QC, Canada, 4Centre hospitalier universitaire Sainte-Justine, Montreal,

QC, Canada, 5BC Children’s Hospital/University of British Columbia,

Vancouver, BC, Canada, 6Children’s Hospital at London Health Science

Centre, London, ON, Canada, 7Discipline of Pediatrics, Faculty of Medi-

cine, Memorial University, St. John’s, NF, Canada, 8Montreal Children’s

Hospital, Division of Pediatric Allergy and Clinical Immunology, Depart-

ment of Pediatrics, Montreal, QC, Canada.

RATIONALE: Idiopathic anaphylaxis (IA) is a diagnosis of exclusion

after known causes for anaphylaxis and other diseases that mimic

anaphylaxis have been ruled out. This study assesses the demographics,

management and follow-up of IA cases across Canada.

METHODS: Data on 295 IA cases were collected between 2011 and 2018

in emergency departments at five centers across Canada (Montreal

Children’s, Sacr�e-Coeur, Sainte-Justine, Janeway Children’s and BC

Children’s Hospitals) as part of the Cross-Canada Anaphylaxis Registry.

Of our data set, 73 were adult cases and 222 were pediatric cases. Cases

were recruited either prospectively at the time of ED presentation or

retrospectively by chart review identification.

RESULTS: The median ages among the two groups were 9.0 years and

38.1 years for children and adults, respectively. Children were more likely

to receive epinephrine treatment either inside or outside of the hospital

(75% [95%CI: 68,80]) in comparison to adults (51% [95%CI: 39,63]). Of

120 consenting patients, 76 patients were successfully contacted for

follow-up. Children were more likely to be assessed by an allergist

following their IA reaction (adjusted Odds Ratio(aOR):1.43 [95%

CI:1.13,1.81]), and were more likely to uncover a trigger for their reaction

(aOR:1.35 [95%CI:1.07,1.70]). Among children in whom an etiology was

identified (18/54), food was the most likely trigger (56% [95%CI: 39,81]).

CONCLUSIONS: Our findings highlight important differences between

management and follow-up of adult and pediatric IA cases. Children are

more likely to have closer follow-up and positive trigger identification than

adults. It is crucial that IA cases are appropriately assessed in order to

identify a potential trigger.

444 Epinephrine Administration Trends in a Large
Urban School District After Implementing
Unassigned Epinephrine

Michael A. Dickson, MD1, Christopher W. Ng, MD1, Kathryn

Neupert, MD1, and Pooja Varshney, MD2,3; 1Department of Pediatrics,

Dell Medical School, University of Texas Austin, Austin, TX, 2University

of Texas at Austin Dell Medical School, Department of Pediatrics, Austin,

TX, 3Dell Children’s Medical Center of Central Texas, Austin, TX.

RATIONALE: Due to the importance of early epinephrine administration

(EA) in anaphylaxis, legislation allows schools to stock unassigned

epinephrine for treating allergic reactions. Understanding the application

of this legislation helps inform future policy decisions.

METHODS: Retrospective chart review of nursing records for assigned

and unassigned EA in the Austin Independent School District since

implementation of unassigned epinephrine policy in 2015.

RESULTS: Forty-four EAs were recorded - 10 in 2015-16, 21 in 2016-17,

and 13 in 2017-18. Nineteen EAs were in individuals with no prior history

of anaphylaxis. Unassigned epinephrine was utilized in 77% of EA.

Common triggers included food (50%) and insects (14%). Based on the

World Allergy Organization Systemic Reaction Grading System, there

were 6 Grade 1 reactions, 25 Grade 2 reactions, 11 Grade 3 reactions, 2

Grade 4 reactions, and no Grade 5 reactions. Individuals with known

peanut allergy accounted for 25% of EA; unassigned epinephrine was

utilized in 91% of these cases.

CONCLUSIONS: In the first 3 years of an unassigned epinephrine

program, unassigned epinephrine was used more frequently than assigned

epinephrine. The majority of reactions requiring EAwere severity Grade 2

or 3. Foods and insects were the most common triggers. Known peanut

allergy was an important predictor of EA; there was a very low rate of

assigned epinephrine in this cohort. These findings highlight the impor-

tance of unassigned epinephrine in schools and areas for improvement in

anaphylaxis management.
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445 Risk Factors in Food-induced Anaphylactic
Shock: Which Matters Most, Food or Cofactor?

Rosa Munoz-Cano, MD, PhD1,2, Rocio Casas, MD1,2, Mariona

Pascal, PhD1, Giovanna Araujo, MD1,2, Silvia Quarta, MD1, Silvia A.

Riggioni Viquez, MD1, Clara San Bartolome1,2, and Joan Bartra, MD,

PhD1,2; 1Hospital Clinic, Barcelona, Spain, 2Institut d’Investigacions Bio-

mediques August Pi i Sunyer (IDIBAPS), Barcelona, Spain.

RATIONALE: Food allergy (FA) symptoms have a broad spectrum of

severity but anaphylactic shock (AnS) is a rare manifestation. Lipid

Transfer Protein (LTP) is one of the most frequent FA elicitors in adults in

our area (Barcelona, Spain).

Our objectivewas to describe the characteristics of anaphylaxis and AnS in

LTP allergic patients.

METHODS: Adult patients with a clinical diagnosis of anaphylaxis and

AnS due to LTP allergy were recruited between 2009-2018. Anaphylaxis

was defined by the EAACI criteria; AnS was defined as that anaphylaxis

that occurred with presyncope/loss of consciousness due to cardiovascular

and/or respiratory collapse.

RESULTS: 103 reactions were identified in 63 patients; 85 anaphylaxis

(1.9/patient) and 18 AnS (1/patient). In both groups the most common

triggers were prunoidae fruits, apple, walnut and tomato. Peanut was

involved in anaphylaxis but not in AnS. Cofactor was required in

29(34.1%) anaphylaxis and 10(55.6%) AnS; exercise was the most

frequent cofactor in anaphylaxis and NSAIDs in AnS. Most peach and

peanut related reactions (regardless of severity) did not required cofactor.

Conversely, tomato needed a cofactor in 9/10 anaphylaxis and 1/1 AnS. In

the AnS group, 11(61.1%) had skin symptoms and only 7(38.8%)

respiratory symptom.

CONCLUSIONS: Reaction severity seems to be related with both the

presence of cofactors and certain foods. Peanut and peach were associated

with more severe reactions in the absence of cofactors, whereas other foods

as tomatoes necessarily required a cofactor to induce a similar reaction.

NSAIDs may be considered as a risk factor for severe reactions

(anaphylactic shock).

446 Wheat Allergy in Patients with Recurrent
Urticaria

Ying-Yang Xu, MD1, Jia Yin, MD2, and Nan-Nan Jiang2; 1Department of

Allergy, Peking Union Medical College Hospital, Chinese Academy of

Medical Sciences & Peking Union Medical College, Beijing, China, 2Pe-

king Union Medical College Hospital, Beijing, China.

RATIONALE: Clinical observation revealed most of wheat-induced

anaphylaxis (WIA)/wheat-dependent excise-induced anaphylaxis

(WDEIA) patients showed a history of recurrent urticaria. We aim to

determine the association between recurrent urticaria and anaphylaxis in

wheat allergy.

METHODS: Population-based cohort study involved patients with WIA

(n5193, including WDEIA n5104), recurrent urticaria (n5177), non-

wheat induced anaphylaxis (n5584), atopic disease (excluding anaphy-

laxis, n5221) and healthy control (n595) from 2009 to 2016. Detailed

course of urticaria and anaphylaxis were obtained from medical records

and following-up questionnaire. Serum IgE specific to wheat, gluten and

v-5 gliadin and skin prick test to wheat were examined. Clinical and

laboratory data were statistically analyzed.

RESULTS: In recurrent urticaria patients, wheat allergy was not rare, and

6.8% (n512) were diagnosed as wheat-induced urticaria. Patients with

WIA/WDEIA had higher prevalence of recurrent urticaria history than

those with non-wheat induced anaphylaxis (164/193, 84.9% vs 85/584,

14.5%), and 70.4% of them (136/193) had recurrent urticaria prior to their

first anaphylactic attack. Among patients with WIA/WDEIA and previous

urticaria, 46.3% experienced an exacerbation of urticaria. The value of

serum specific IgE to v-5 gliadin was significantly higher in patients with

WIA/WDEIA than those with wheat-induced urticaria.

CONCLUSIONS: We recommend screening wheat allergy in recurrent

urticaria to identify patients who have a potential risk to develop severe

reactions earlier.

447 Risk factors of severe accidental ingestion in
nursery school: A nation-wide survey

Noriyuki Yanagida, MD1, Toshio Katsunuma, MD, PhD2, Motohiro

Ebisawa, MD PhD FAAAAI1, and Jyoji Yoshizawa3; 1Sagamihara Na-

tional Hospital, Kanagawa, Japan, 2Tokyo Jikei Medical University affil-

iated third hospital, Tokyo, Japan, 3Tokyo Jikei University School of

Medicine Hospital, Tokyo, Japan.

RATIONALE: Accidental ingestion is a common problem related to food

allergy (FA). Allergic reactions to food in preschool-aged children are

commonly observed. However, there are only a few reports about severe

reactions in the nursery school.

METHODS: The aim of this study is to evaluate the risk factors of severe

accidental ingestion in the nursery school children following accidental

ingestion. A questionnaire based study was conducted in childcare

facilities nationwide through a survey request form. Severe allergic

reactions for which hospitalization was needed were defined as ‘‘severe

reactions’’. We compared children with and without severe allergic

reactions. The statistically significant factors of severe reactions were

analyzed and evaluated.

RESULTS: Responses were received from 15,724 out of the 32,211

nursery schools (48.8%). Among 45,807 children with FA, 3,499 children

(7.6%) experienced accidental ingestions within one year and 45 children

(0.1%) experienced severe reactions. The significant factors associated

with severe reactions are lower age (adjusted odds ratio (aOR), 0.8), history

of causative foods (aOR, 127.2), wheat allergy (aOR, 5.1) and absence of

an accountable person for FA (aOR, 2.0).

CONCLUSIONS: The outcomes from this study indicate that risk factors

associated with severe reactions are lower age, history of anaphylaxis to

causative foods, wheat allergy, and absence of an accountable person for

FA. It will be recommended in all nursery schools to have team or

responsible person for FAwho plans FA management and makes all staff

understand about FA.
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448 Drug Induced Anaphylaxis: Are There
Differences Comparing to Food Triggered
Reactions?

Patricia Guerzet Ayres Bastos1, Patr�ıcia Guerzet1, Barbara Martins

Aquino2, Renata R. Cocco, MD, PhD3, Dirceu Sole, MD, PhD, FAAAAI4,

Inês Cristina Camelo-Nunes1, and Luis Felipe Ensina, MD, PhD3; 1Fed-

eral University of S~ao Paulo, S~ao Paulo, Brazil, 2Unifesp, S~AO PAULO,

Brazil, 3Federal University of Sao Paulo, Sao Paulo, Brazil, 4Federal Uni-

versity of S~ao Paulo, Sao Paulo, Brazil.

RATIONALE: Anaphylaxis is an acute, systemic and severe reaction,

whose triggers may vary according to patient’s age and geographical

region. Data comparing characteristics of anaphylaxis induced by different

triggers are scarce. The objective was to evaluate epidemiological and

clinical differences in anaphylaxis induced by drugs and foods.

METHODS: Medical records database analysis of confirmed cases of

anaphylaxis in a reference center. Specific serum IgE, skin tests and/or

challenge tests were performed to confirm the trigger. Patient’s gender and

age, time from the exposure to the reaction, place where the reaction

occurred, adrenaline use, previous knowledge of the trigger, severity of the

reaction and atopy background were analyzed and compared according to

the trigger. A 5% level of significance was established.

RESULTS: From May 2017 to June 2018, 150 patients were evaluated

with a suspicious history of anaphylaxis. Among the 117 confirmed cases,

food (52%) and drugs (37%) were the most frequent triggers. In both

groups, the prevalence was higher in males (66%) and symptoms were

mild/moderate in 79%. Patients with food-triggered anaphylaxis had more

frequent atopy background, previous knowledge of the trigger, and were

treated more frequently with adrenaline. Drug-triggered reactions were

more frequent in adults (>_ 18 years), in a hospital setting and 10 minutes or

more after exposure.

CONCLUSIONS: Anaphylactic reactions may have distinctive charac-

teristics when considering different triggers, especially food and drugs.

449 Urinary leukotriene E4 measurement in
exercise-induced anaphylaxis provocation test

Chikako Motomura, MD, Takeshi Oki, Yuki Okamoto, Toshiaki Ka-

wano, Masatoshi Wakatsuki, Koki Okabe, Yuki Okamoto, Takahito Nino-

miya, Yuko Akamine, Youko Murakami, MD, Naohiko Taba, Satoshi

Honjho, and Hiroshi Odajima; National Hospital Organinzation Fukuoka

Hospital, Fukuoka, Japan.

RATIONALE: Aspirin potentiates some acute allergies such as exercise-

induced anaphylaxis (EIA). Urinary leukotriene E4 (U-LTE4) is known to

be elevated in both of anaphylaxis and aspirin induced exacerbation of

immediate allergy. The aim of this study was to evaluate the usefulness of

U-LTE4 concentration as a predictive biomarker in the provocation test.

METHODS: The provocation tests were performed for seven patients (10-

37 year-old, four male) suspected of having EIA or food dependent EIA

(FDEIA) under hospitalization. Six patients were examined with the causal

food and exercise on the first day, with aspirin and the causal food on the

second day, and with aspirin, the causal food, and exercise on the third day.

One patient suspected EIAwas examined with cold water intake on the first

day, exercise on the second day. When severe reactions occurred, the tests

were stopped immediately and the patients were treated appropriately. We

measured the U-LTE4 concentrations at pre/post every provocation test,

and compared them among three groups of reactions, symptom negative,

positive and shock.

RESULTS: In total of 15 provocation tests, seven were symptom negative,

six were positive (three anaphylaxis and three skin reactions), two were

shock. Pre-test U-LTE4 concentrations of shock group (median 580pg /

mgCr) was higher than median 93pg / mgCr of symptom positive group.

There was no significant difference among three groups about the U-LTE4

increase rates of the provocation tests.

CONCLUSIONS: Elevated pre-test U-LTE4 concentration may be a

predictive biomarker for severe symptom caused by provocation test for

diagnosing EIA.

450 Trends in Dispensing Of Epinephrine Auto-
Injector (EAI) In England Over The Last Ten
Years

Peter Arkwright1, and Angela H. Tang, MBBS2; 1University of Man-

chester, Manchester, United Kingdom, 2Royal Manchester Children’s

Hospital, Manchester, United Kingdom.

RATIONALE: In August 2017 due to concerns about the reliability of

drug delivery and speed of action of EAIs, the EuropeanMedicines Agency

(EMA) and the UK Department of Health issued recommendations that

patients should always carry two EAIs. Consequently, it was recommended

that school aged children at risk of anaphylaxis were prescribed four EAIs

(two each for home and school). We anticipated a potential increase in

number of EAIs prescribed in England and aimed to review prescribing

trends.

METHODS: Number, brand, and cost of EAIs prescribed and dispensed

nationally in England between February 2008 andMay 2018 were collated

and analyzed from data published by the NHS Business Services

Authority’s Prescription Cost Analysis Service.

RESULTS: The annual number of EAIs dispensed by the NHS in England

increased by 62% between January 2009 and December 2017, correlating

with an increased annual cost from £11.5 to £17.7 million. The monthly

average dispensing of EAIs also increased from 17,802 in 2008 versus

27,038 in 2018. Since the introduction of the new EMA guidelines in

August 2017 the mean number of EAIs dispensed each month remained

stable, with 28,355 in 2017 versus 27,038 in 2018. Interesting there is a

large spike in the number of EAIs dispensed at the beginning of the school

year compared with other times of the year.

CONCLUSIONS: The number of EAIs dispensed in England has

increased steadily since 2008. So far, the introduction of the new EMA

recommendation has not led to an apparent increase in dispensing rates.
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451 Accidental Food Reactions Requiring
Emergency Department Evaluation in Children
with Food Allergy are Rare

Peter Capucilli, MD1, Katie Kennedy, MD1, Juhee Lee, MD2, Robert

Grundmeier, MD2, and Jonathan M. Spergel, MD PhD FAAAAI2; 1The

Children’s Hospital of Philadelphia, Philadelphia, PA, 2Children’s Hospi-

tal of Philadelphia, Philadelphia, PA.

RATIONALE: The rate of emergency department (ED) visits due to food

allergy (FA) reactions including anaphylaxis is increasing, yet in children

with FA, the exact rate of accidental FA reactions (AFARs) requiring ED

evaluation is not definitively known.

METHODS: We identified all children seen in our hospital’s ED between

January 1, 2014 and December 31, 2017 with food-related allergic

reactions or anaphylaxis by billing code. Charts were reviewed by two

pediatric allergy physicians to confirm billing diagnosis. Yearly and 4-year

incidence proportions for AFARs were estimated in children with home

address within 6 contiguous zip codes previously identified for which

>90% would preferentially be referred to our ED and using an established

FA prevalence rate in our population. Fisher’s exact test was used to

compare incidence between 2014 and 2017.

RESULTS: A total of 316 charts were reviewed with 170 deemed

inconsistent with a food-induced allergic reaction. Of the 168 cases

consistent with IgE-mediated FA, 91 (54.2%) were considered AFARs.

The 4-year incidence of AFARs was 0.49% (95% CI, 0.39-0.6%) with no

significant difference comparing incidence between 2014 (0.41%, 95%CI,

0.24-0.63%) and 2017 (0.66%, 95% CI, 0.45-0.94%; P 5 0.12). Most re-

actions (83.3%) involved multisystem anaphylaxis and roughly 40% were

secondary to peanut or tree nut exposure. Epinephrine was administered in

88% of cases with 18% requiring hospital admission.

CONCLUSIONS: In one of the first pediatric population incidence

estimates, we report the proportion of AFARs requiring ED level care in

children with established FA is low.

452 Patient Attitudes Towards Self-Administered
Epinephrine Devices in Subcutaneous Allergen
Immunotherapy

Anil Nanda, MD FAAAAI1,2, and Anita N. Wasan, MD FAAAAI3; 1Uni-

versity of Texas Southwestern Medical Center, Dallas, TX, 2Asthma and

Allergy Center, Lewisville, TX, 3Allergy and Asthma Center, Mc Lean,

VA.

RATIONALE: There is a risk of systemic reactions to allergen

immunotherapy. Many allergists/immunologists prescribe self-adminis-

tered injectable epinephrine devices to patients on allergen immuno-

therapy. However, there are issues with epinephrine, including cost-issues

and patient preferences. We report data on attitudes of patients, who were

initiated on allergen immunotherapy, regarding self-administered inject-

able epinephrine devices.

METHODS: A chart reviewwas performed of adult patients at a suburban

allergy/immunology practice over an approximate one year period.

Patients who were started on subcutaneous allergen immunotherapy

were offered self-administered injectable epinephrine devices. Risks and

benefits of subcutaneous allergen immunotherapy were discussed as well

as the various injectable epinephrine devices available.

RESULTS: There were a total of 60 patients. All patients were counseled

on a recommended 30 minute wait in a physician supervised office after

allergen immunotherapy injections. Forty-five (75%) patients accepted and

filled the prescription for the self-administered injectable epinephrine

devices. Fifteen patients refused the devices, and the reasons for their

refusal were documented. Twelve of these patients did not feel that they

needed epinephrine, and three refused based upon cost issues for the

devices.

CONCLUSIONS: This clinical observation revealed that most patients

agreed with carrying epinephrine devices in case there is a systemic

reaction to allergen immunotherapy. However, some patients consider

these devices unnecessary, and cost can play a role in their refusal. The

allergist/immunologist must be aware of the potential financial and other

issues involved with epinephrine devices.

453 The Bulgarian Fingerprint of Anaphylaxis –
Conclusions from the European Anaphylaxis
Registry

Tihomir B. Mustakov1, George Christoff2, Lawrence M. Dubuske, MD

FAAAAI3,4, and Todor A. Popov, MD, PhD5; 1Alexander’s University

Hospital, Medical University Sofia, Sofia, Bulgaria, 2Faculty of Public

Health, Medical University Sofia, Acibadem CityClinic Tokuda Medical

Centre, Sofia, Bulgaria, 3Immunology Research Institute of New England,

Gardner, MA, 4George Washington University School of Medicine, Wash-

ington, DC, 5University Hospital Alexandrovska, Sofia, Bulgaria.

RATIONALE: The Network for Online Registration of Anaphylaxis

(NORA) is an international platform for anaphylactic reaction documen-

tation. This project aims at standardization of data collection on

anaphylaxis triggers, covariates, symptoms and treatment modalities in

the participating countries. Bulgaria is a moderate sized European country

with specific ethnic, geographic, dietary, socio-economic and healthcare

system characteristics possibly reflected in the epidemiology of severe

allergic reactions.

METHODS: Researchers from 2 centres in the city of Sofia, Alexander’s

Hospital (children) and Tokuda Hospital (adults), have uploaded cases of

patients surviving anaphylactic and severe allergic reactions. Medical

reports issued by hospitals and emergency rooms complimented the

information provided by patients during live interviews using NORA’s

standard questionnaire.

RESULTS: The number of cases provided by the two Bulgarian centres

was 188 (49%male); age range 1 to 73 years with 2 age peaks: 34 (18.1%)

were preschool age (1-7 years) and 86 (45.7%) were age 28 to 53 years.

Skin symptoms presented in 179 (95.2%), respiratory symptoms in 130

(69.1%), cardiovascular symptoms in 112 (59.6%), typically within 30

minutes of exposure. Triggers of reactions were drugs in 72 (38.3%); food

in 63 (33.5%); and insect stings in 20 (10.6%). The place of occurrencewas

indoors in 111 (59%); medical establishments in 2 (11.7%); outdoors in 20

(10.6%); and at restaurants in 11 (5.8%) subjects.

CONCLUSIONS: A remarkable feature of the anaphylaxis morbidity of

the patients from the two Bulgarian centres was the large number of drug-

induced reactions.

J ALLERGY CLIN IMMUNOL

FEBRUARY 2019

AB150 Abstracts

S
U
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2019 Annual Meeting. 



454 Variation In Discharge Practices After
Resolution Of Allergic Reactions Among
Emergency Medicine And Allergy Immunology
Providers

Hannah Duffey, MD1, Maureen S. Egan, MD2, Alexander

Maiorella, BS3, and Rakesh Mistry, MD1; 1University of Colorado/Chil-

dren’s Hospital of Colorado, Aurora, CO, 2Section of Allergy & Immu-

nology, Department of Pediatrics. Children’s Hospital of Colorado.,

Denver, CO, 3University of Chicago, Chicago, IL.

RATIONALE: Children with allergic reactions often present to the

emergency department for treatment. We hypothesized that different types

of medical providers, Allergy/Immunology (AI) and EmergencyMedicine

(EM), would vary in their approaches to management of allergic reactions.

METHODS: This was a cross-sectional survey study of EM and AI

providers in the University of Colorado hospitals and Colorado Asthma

and Allergy Society. The survey consisted of 6 case scenarios of allergic

reactions, with 4 representing anaphylaxis that resolved by the time of

discharge. Following the scenarios, participants were asked questions

about preferred initial therapy, adjunctive therapies, monitoring, outpatient

prescription medications, and discharge instructions provided. Survey

derivation and validation was accomplished by a multidisciplinary team of

experts using a modified Delphi process.

RESULTS: 194 of 413 (47%) clinicians responded, with 69 pediatric EM,

50 general EM, 49 AI providers; 26 did not complete demographics. For

each clinical scenario there was a statistically significant difference in

discharging patients with scheduled steroids: AI providers consistently

reported fewer prescriptions than EM for scheduled steroids in all cases of

resolved anaphylaxis (p values: 0.00000, 0.00018, 0.00012, 0.00274). In

addition, AI providers were less likely to provide scheduled antihistamines

than EM in half of the cases (p values: 0.00092 and 0.00010).

CONCLUSIONS: Though current evidence does not support its use for all

cases of anaphylaxis, most EM providers continued to prescribe scheduled

steroids and antihistamines after resolution of anaphylaxis. These results

support AI involvement in quality improvement practices within the

emergency department.

455 Omalizumab and Systemic mast cell activation
diseases: a treatment opportunity for non-
clonal disorder?

Marco Caminati, MD1, Elisa Olivieri1, Roberta Zanotti, MD2, and Patri-

zia Bonadonna, MD1; 1Asthma Center and Allergy Unit, Verona Univer-

sity Hospital, Verona, Italy, 2Haematology Unit, Verona University

Hospital, Verona, Italy.

RATIONALE: Systemic mast cell activation diseases are clinically

characterized by an enhanced release of mast cell mediators.

METHODS: We report on the use of omalizumab at the dose of 300 mg

every four weeks, in three patients: case 1, male with indolent systemic

mastocytosis and normal tryptase; case 2, female (normal tryptase), and

case 3, male (tryptase: 50 mcg/l), with non clonal mast cell activation

syndrome. All of them were not responsive to treatment with antihista-

mines and mast cell membrane-stabilising compounds: case 1 and case 2

experienced anaphylactic reactions every month; case 3 experienced

cutaneous and respiratory symptoms on a weekly base.

RESULTS: In Case 1 omalizumab therapy, started 16 months ago, is

currently ongoing. He still assumes anti H1 andH2, andmontelukast. Since

the omalizumab treatment start, no symptoms occurred. Case 2 was treated

with omalizumab for 16 months. An optimal disease control was

immediately obtained and maintained even in the absence of anti H1 and

H2, stopped 6 months after. During the 6 months after omalizumab

discontinuation, no anaphylactic reactions were recorded. Case 3 started

omalizumab 6 months ago. He also assumes anti H1 and H2, and

montelukast. Beside a complete clinical control, his tryptase decreased

to 30mcg/l sixmonths after. No adverse reaction of any gradewas detected

during the treatment course.

CONCLUSIONS: Omalizumab is a safe and effective treatment option in

Systemic mast cell activation diseases resistant to traditional therapies. To

the best of our knowledge this is the first report concerning non-clonalmast

cell activation syndrome.

456 New York State Cases Of Anaphylaxis In Elderly
Patients From 2000 To 2010

Meshkat Haque1, Charmi Patel, MD2, Myriam Kline3, Omar

Waqar, MD4, and Artemio M. Jongco, IIIMD PhD MPH FAAAAI5; 1Di-

vision of Allergy & Immunology, Donald and Barbara Zucker School of

Medicine at Hofstra/Northwell, Great Neck, Great Neck, NY, 2North

Shore- Long Island Jewish Medical Center, Great Neck, NY, 3Biostatistics

Unit, The Feinstein Institute for Medical Research, Great Neck, NY, 4Hof-

stra Northwell School of Medicine, Great Neck, NY, 5Division of Allergy

& Immunology, Donald and Barbara Zucker School of Medicine at Hof-

stra/Northwell, Great Neck, NY.

RATIONALE: There is little published data on the impact of anaphylaxis

in the elderly. We hypothesize that anaphylaxis in elderly patients is under-

recognized. This study elucidates the frequency of anaphylaxis diagnosis

and the demographic characteristics of those diagnosed as such among

elderly patients admitted to New York (NY) hospitals from 2000-2010.

METHODS: A retrospective analysis of hospitalized patients aged >_65

years in NY from 2000-2010 was conducted using the Statewide Planning

and Research Cooperative System (SPARCS), a data reporting system that

collects patient characteristics, diagnoses, treatments and services for each

hospitalization. Identification of cases was performed using anaphylaxis

ICD-9 codes or an ICD-9–based diagnostic algorithm incorporating the

National Institutes of Allergy and Infectious Disease (NIAID) diagnostic

criteria, as published by Harduar-Morano et al (2010). Descriptive

statistics, frequencies and proportions were calculated.

RESULTS: 3,673 hospitalizations were identified and analyzed.

Anaphylaxis ICD-9 codes identified 1,790 (48.7%) cases, the algorithm

identified 1,701(46.3%), and 182 (5.0%) were identified by both. The

hospitalization rates appeared to increase during this period. Females

comprised 61.45% and whites comprised 69.83% of the sample.

Distribution by age differed by ascertainment method (ICD-9 vs.

Algorithm) – Early-old (age 65-74) 53.80% vs. 41.80%, Middle-old (age

75-84) 35.03% vs. 38.92%, Late-old (age >_85) 11.17% vs. 19.28%.

CONCLUSIONS: Anaphylaxis occurred among the hospitalized elderly

population of NY. The hospitalization rates increased during the study

period. Relying on anaphylaxis ICD-9 codes alone missed about half of

possible cases. The identification, and possibly, impact of anaphylaxis

among the elderly may differ depending on gender, race, and age.
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457 Efficacy of Video-based Training to Improve
Epinephrine Autoinjector Use Competency

Timothy G. Chow, MD, Elizabeth Bonnet, MD, Heidi Roman, MD, and

J. Andrew Bird, MD FAAAAI; University of Texas Southwestern Medical

Center, Dallas, TX.

RATIONALE: Intramuscular epinephrine is the first line treatment for

anaphylaxis. Many providers do not know how to correctly administer an

auto-injector, and there is a lack of standardized education addressing this

issue. We hypothesized that a short training video will improve providers’

competency in correctly administering an epinephrine autoinjector trainer

device.

METHODS: Subjects were recruited at Children’s Medical Center Dallas

among resident physicians and were given a survey assessing level of prior

experience and training regarding epinephrine autoinjectors. Subjects were

then assessed with a validated demonstration checklist to evaluate the

correct use of the Epipen epinephrine autoinjector using a trainer device

(Epipen trainer; Meridian Medical Technologies, Inc, Columbia,

Maryland, USA). Immediately following this assessment, a brief video

demonstrating correct use of the Epipen autoinjector was shown. This

video was produced by Mylan Inc. and made publicly available online.

Repeat assessment with the demonstration checklist was performed 5-10

days after watching the video. The primary outcome measure was the

change in number of subjects who successfully completed all aspects of the

demonstration checklist pre- and post-video intervention.

RESULTS: Forty-three participants were recruited. Correct use of

epinephrine autoinjector improved from 2.4% before the video interven-

tion to 47.6% (p<0.0001). The mean checklist score improved from 3.16
1.4 to 5.1 6 0.99.

CONCLUSIONS: A brief training video increased the number of

providers who correctly administered an epinephrine autoinjector device

at one week follow up.

458 Influence of the Site of a Hymenoptera Sting on
the Severity of Anaphylaxis in Silesia, Poland

Radoslaw Gawlik, MD1, Justyna Maciejiczek2, Anna Dzienniak1, Iza-

bela Kolodziej1, Magdalena Marcak1, Lawrence M. Dubuske, MD

FAAAAI3,4, and Andrzej Bozek, MD1; 1Medical University of Silesia,

Katowice, Poland, 2Wroclaw Medical University, Wroclaw, Poland,
3Immunology Research Institute of New England, Gardner, MA, 4George

Washington University School of Medicine, Washington, DC.

RATIONALE: The relationship between the site of hymenoptera sting

and the severity of anaphylaxis after the sting has not been reported in

Europe.

METHODS: A retrospective study was conducted of medical records

from 429 patients including 231 women ( 54.6%) and 198 men, mean age

40.0 6 6.8 years, treated for hymenoptera venom stings among 2674

allergic patients seen from 1992 to 2016 in Silesia, Poland. Medical care

providedwas assessed. Patients were classified based on the insect type and

site of a sting: head and neck, back and torso, upper limb, and lower limb.

RESULTS: The majority of patients experienced a severe anaphylactic

reaction ( 66%). Anaphylaxis was causedmostly by vespids – 235 followed

by honey bee- 194 .Most severe anaphylaxis developed after a sting in head

and neck region ( 59% honey bee and 53% wasp), followed by sting in the

upper limbs with less severe symptoms ( 44% honey bee, 36% wasp).

Epinephrine was used only in 13 % of anaphylaxis patients overall, but

during the last five years (2010-15) epinephrine was administered in 36%

patient, a statistically significant change (p<0.05). 44 patients who had

anaphylaxis were hospitalized (12.6%).

CONCLUSIONS: The site of a Hymenoptera sting influences the

progress and intensity of the anaphylactic reactions. Head and neck stings

are particularly dangerous, whereas stings of the lower limbs induced less

severe symptoms. Use of epinephrine as observed the therapeutic in-

terventions for venom anaphylaxis needs to be further enhanced.

459 Allergic Reactions Associated with Ingestion of
Protein Supplements

Andrew C. Rorie, MD1, and Jill A. Poole, MD FAAAAI2; 1985990 Ne-

braska Medical Center, University of Nebraska Medical Center, Omaha,

NE, 2UNMC, Omaha, NE.

RATIONALE: Supplemental whey protein products and other concen-

trated dietary protein supplements are increasingly used and represent a

potentially unrecognized cause of food allergy.

METHODS: A case series of 4 patients evaluated for a combination of

immediate symptoms including urticaria, angioedema, bronchospasm,

pre-syncope and gastrointestinal distress. During the evaluation each

patient noted ingestion of a dietary protein supplement in close proximity

to the onset of symptoms.

RESULTS: A total of 4 patients were skin prick tested to the exact protein

product which potentially elicitedtheir reaction. This was done by the

‘‘prick-prick’’ method once the protein product had been made into

solution with saline. Three patients demonstrated a wheal >3mm of saline

control to the dietary protein product. All 3 patients with positive skin prick

testing reacted to a whey protein product,but 2 patients continue to tolerate

traditional cow’s milk products (i.e.milk with cereal). There was one

patient who did not show sensitization to the protein product tested. Each

dietary product was tested in duplicate by ‘‘prick-prick’’ on control subjects

without demonstrating dermal reactivity.

CONCLUSIONS: Ingestion of concentrated dietary protein supplemen-

tation products may result in allergic reactions. These reactions appear to

be unique to the whey protein supplement rather than a global cow’s milk

allergy. There may be factors associated with supplement preparation and

processing which result in more immunogenic antigens in these highly

concentrated protein products. We suggest questioning patients about the

use of protein supplements when presenting with symptoms suggestive of

an IgE mediated food allergy.

460 Is the Use of Epinephrine Auto-Injectors
Microbiologically Save?

Martin Karjalainen, MD1, Holger Rohde2, Anna Both2, and Ulrike Leh-

nigk, PhD1; 1Allergopharma - A business of MERCK, Hamburg, Ger-

many, 2University Medical Center Hamburg-Eppendorf, Hamburg,

Germany.

RATIONALE: In allergic emergencies, epinephrine will be injected

through worn clothing. Infections even with highly pathogenic bacteria

have sporadically been observed after use of epinephrine auto-injectors

(EAI). Adherence of sufficient bacteria to needles is a critical determinant

to develop an infection. Here, we quantified reference bacterial species on

EAI needles.

METHODS: Staphylococcus aureus (BA976), Escherichia coli

(ATCC25922), Staphylococcus epidermidis (1585), Bacillus subtilis

(ATCC23857) spores were grown, harvested and suspended in concentra-

tions of 103, 106, and 108 CFU/mL using standard microbiologically tech-

niques. Sterile steel needles were exposed for 3, 5, 10, and 60 s. Adherent

bacteria were removed and plated for quantification. To determine the in-

fluence of storage on adherent cell replication, needles were placed in a

sterile dry tube for 5, 15, 60 min, and 24 h.

RESULTS: After 60 s, suspensions of 103 CFU/mL showed no adherence

to needles. Suspensions of 106 and 108 CFU/mL showed adherence of 13 –

40 cells and 1453 – 9400 cells respectively. After 5 min storage low

numbers of adherent bacteria could be recovered from the needle (430

CFU/mL [B. subtilis] and 3800 CFU/mL [S. aureus]). Storage of needles

over time resulted in a decline of viable adherent bacteria for S. aureus

and E. coli. The amount of adherent B. subtilis remained stable.

CONCLUSIONS: Extrapolating the results to the conditions of human

skin, carrying roughly 102 CFU/cm2, adherence of significant numbers of

bacteria and their replication above the infective threshold of 100 bacteria

per needle, is most unlikely and therefore microbiologically save.
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461 Outcomes of Simulated Use of Epinephrine
Injection USP Auto-injectors

Lindsey R. Peterson, CNP1, Conor R. Cullinane, Ph.D2, Matthew J.

Kane, M.Sc.2, and Mark E. Bubak, MD FAAAAI1; 1Dakota Allergy &

Asthma, Sioux Falls, SD, 2Pirouette Medical, Boston, MA.

RATIONALE: Epinephrine administration is indicated in the emergency

treatment of life threatening anaphylaxis.We evaluated the effectiveness of

our office’s teaching of self administration of epinephrine for patients at

risk of anaphylaxis. The identification of common errors could then lead to

adjustments in teaching that would improve patient’s long-term technique

abilities.

METHODS: Patients with epinephrine auto-injectors prescribed for

anaphylaxis were included. Each patient or caregiver was asked to perform

an injection with a trainer device (that mimicked the use of their personal

epinephrine auto-injector). Observed steps per manufacturer instruction

included: how to hold the device, needle end to thigh and push until

activated, leave in place recommended duration. We chose areas to watch

for issues including: removal of safety cap, thumb over needle end, correct

part of thigh, hard stab (e.g. bounce off thigh), and no idea how to

administer. The time since last teaching and patient age range were

recorded.

RESULTS: 370 patients/caregivers underwent simulation of their

epinephrine injection auto-injectors. Perfect administration occurred in

56%; injection not attempted 14%; accidental injection 8%; laceration 2%;

incorrect injection site 6%, and incorrect operation 14%. No significant

correlation was found with time since trained or patient age.

CONCLUSIONS: While most patients or their caregivers were able to

successfully administer lifesaving epinephrine doses, a significant number

need ongoing retraining to maximize the odds of a positive outcome with

anaphylaxis. This underscores the tremendous value of the allergy recheck.

462 Risk Factors Associated with Epinephrine Use:
A 5-year retrospective review of allergic
reactions treated in a pediatric allergy clinic

Monica T. Kraft, MD1, Rebecca Scherzer, MD, FAAAAI2, Kasey R.

Strothman, MD2, Melissa Moore-Clingenpeel, MA, MAS3, and Mitchell

H. Grayson, MD FAAAAI4; 1Nationwide Children’s Hospital/ The Ohio

State University, Columbus, OH, 2Nationwide Children’s Hospital, Co-

lumbus, OH, 3Nationwide Children’s Hospital Research Institute, Colum-

bus, OH, 4Nationwide Children’s Hospital / The Ohio State University,

Columbus, OH.

RATIONALE: Oral food challenges (OFC), drug challenges and

immunotherapy (IT) are common allergy clinic procedures. There is a

risk of anaphylaxis when patients are exposed to a potential allergen, but

risk factors associated with severe reactions requiring epinephrine are not

well-defined. We sought to identify risk factors associated with epineph-

rine use.

METHODS: Demographic information, visit reason, and medical/allergy

history were obtained by retrospective chart review of patients with an

allergic reaction in our clinic from January 2012 to October 2017.

Incidence of allergic reaction and epinephrine use by visit-type was

calculated; antihistamines given for local reactions/pruritis were excluded.

Group comparisons were assessed using chi-square or Fisher’s exact tests

for categorical variables and Wilcoxon rank sum test for continuous

variables.

RESULTS: 162 patients experienced an allergic reaction in the clinic; 48

(30%) required epinephrine. Incidence of allergic reaction for OFC was

12.4%, medication challenges 5.2%, and IT 0.67%. Epinephrine was

required for 29% of OFC, 12.5% of medication challenges, and 57% of IT

reactions. IT as visit reason was significantly associated with need for

epinephrine (p50.037), as was prior history of anaphylaxis (p50.035).

Sex, age, diagnosis of asthma, allergic rhinitis, urticaria, or food allergy,

and time between last skin test and reaction were not associated with

epinephrine use.

CONCLUSIONS: Among visit types in our population, only IT was

significantly associated with risk for epinephrine use. Although overall

incidence of allergic reaction among IT patients was low, they were the

only group who were significantly more likely to require epinephrine for a

systemic allergic reaction.

463 Epidemiology and Outcomes of Emergency
Department Visits for Anaphylaxis in Infants at
A Tertiary Care Center

Nicole Ramsey, MD PhD1, Hsi-en Ho, MD2, and Julie Wang, MD

FAAAAI3; 1Mount Sinai Hospital, New Yotk, NY, 2Icahn School of Med-

icine at Mount Sinai, New York, NY, 3Mount Sinai Hospital, New York.

RATIONALE: Anaphylaxis is a life-threatening, multi-system, rapid-

onset hypersensitivity reaction that can affect children. There are limited

reports on anaphylaxis in infants. This study aims to characterize visits to

an emergency department (ED) at one tertiary care center in the

northeastern United States over a five-year period.

METHODS: This is a retrospective chart review of ED visits from 2013-

2018. Inclusion criteria were pediatric cases with anaphylaxis as the

primary diagnosis, where epinephrinewas prescribed or administered, and/

or referral to Allergy and Immunology was made.

RESULTS: Of the sixteen cases (6% of all cases meeting our inclusion

criteria), median age was 9 months, median weight was 8.6 kilograms and

eleven (69%) were boys. Five (31%) were African-American, 4 Caucasian

(25%), and 3 Asian (19%). Visits increased from 2 to 6 per year, 2013-

2018. Thirty-one percent had a known food allergy and 75% percent had a

known atopic condition (10 were eczema). All had skin involvement;

respiratory was the next common system involved (56%). The common

known triggers were peanut (25%), fish (13%), legumes (13%), egg (13%).

Most children were given an antihistamine during the visit (69%) or (56%)

at discharge. A third of children received epinephrine prior to arriving at

the ED (13%) or in the ED (20%). All infants were prescribed an

epinephrine auto-injector at discharge.

CONCLUSIONS: Infants with anaphylaxis are not often evaluated in the

ED.Majority of these cases occurred in high risk infants with known atopic

conditions. One third were treated with epinephrine and all were dis-

charged with autoinjector prescriptions.
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464 Food-Induced Anaphylaxis in Asian Children:
Study in A Tertiary Care Center

Pantipa Chatchatee, MD1,2, Rapisa Nantanee1, Jarungchit

Ngamphaiboon, MD1,2, and Narissara Suratannon, MD1,2; 1King Chula-

longkorn Memorial Hospital, Bangkok, Thailand, 2Pediatric Allergy and

Immunology Research Unit, Division of Allergy and Immunology,

Department of Pediatrics, Faculty of Medicine, Chulalongkorn University,

Bangkok, Thailand.

RATIONALE: Food allergy is one of the most important causes of

anaphylaxis in children. Causative foods may be different based on

geographical regions and dietary pattern.

METHODS: We sought to characterize features of food-induced anaphy-

laxis by performing a retrospective review of medical records of children

diagnosed with this disorder in a tertiary care center in Thailand between

2008 and 2017.

RESULTS: Sixty-one episodes of food-induced anaphylaxis occurred in

56 children (80% boys, median age 7.8 years old). The most frequent

clinical manifestation was skin symptoms (urticarial, angioedema) which

occurred in all of the patients, followed by respiratory (84%), gastrointes-

tinal (51%) and cardiovascular (16%) symptoms. Hypotension was found

in 5%. There was no biphasic reaction. The most common food allergen

was shellfish (43%), followed by wheat (11%), cow’s milk (11%), egg

(8%), fried insect (8%), fishes (2%), banana (2%), sesame (2%) and peanut

(2%). Adrenaline was given in 97% of episodes and no repeated dose was

required.

CONCLUSIONS: Food-induced anaphylaxis in children in our popula-

tion affected predominantly male. Biphasic reaction rarely occurred.

Peanut anaphylaxis was uncommon. Some causative foods were unique

to the local culinary traditions.

465 Insights into Infant Anaphylaxis

Aikaterini Anagnostou, MDMSc PhD, Sara Anvari, MD, MSc, and An-

drea Blackman; Baylor College of Medicine, Houston, TX.

RATIONALE: Anaphylaxis is a severe, life-threatening, systemic hyper-

sensitivity reaction, which can occur at any age, but limited information is

available on infant anaphylaxis.

METHODS: We performed a retrospective case-note review between

January-December 2016 for infants presenting with anaphylaxis and

examined causes, clinical features and severity.

RESULTS: We identified 15 infants among a total of 275 children

presentingwith anaphylaxisover a 1-year period.Median agewas 8months

(range: 4-11 months). Food was the most common cause of anaphylaxis

(11/15;73%) with egg the predominant trigger (8/15;53%), followed by

milk (1/15;7%), peanut (1/15;7%) and banana (1/15;7%). Drugs were

responsible for 20% of episodes (3/15). In one case, no cause was

identified. All infants presented with skin symptoms (15/15;100%),

followed by respiratory (9/15;60%), gastrointestinal (8/15;53%), and other

(1/15;7%). Onset of symptoms was within 15 in the majority (10/15;67%),

whereas in 7% (1/15) of cases symptoms developed after 30 minutes.

Almost all infants (13/15, 87%) received epinephrine as rescue treatment.

Three infants (20%) required 2 or more doses.

CONCLUSIONS: Infant anaphylaxis is most commonly due to a food

trigger. In the majority, symptoms occur soon after ingestion. Cutaneous

symptoms were a universal finding in our cohort. We report that infant

anaphylaxis can be severe and may require multiple doses of epinephrine

administration, therefore, parental education on the use of emergency

medication and management of allergic reactions is crucial.

466 FOXP3 is associated with food-induced
anaphylaxis

Zhijuan Xie, PhD, and Jia Yin, MD; Peking Union Medical College Hos-

pital, Beijing, China.

RATIONALE: IgE mediated food allergy faces serious economic burden

and life threaten events, especially for food-induced anaphylaxis patients.

Food-induced anaphylaxis (FIA) is a life-threatening allergic reaction and

the prevalence of FIA has been steadily rising. Among a total of 1952

episodes of anaphylaxis in 907 Chinese patients, 20% food-induced

anaphylaxis teenagers and 42% food-induced anaphylaxis adults were

caused by wheat. Wheat dependent exercise induced anaphylaxis

(WDEIA) is a rare type of FIA, caused by the combination of the wheat

and additional augmentation factors, like doing exercise, alcohol or

acetylsalicylic acid. CD4+CD25+Foxp3+ T regular cell (Treg cell), a

critical suppressive factor in maintaining immune homeostasis, while IL-

17 producing helper T cells (Th17) have the opposite effect.We hypothesis

that transcription factors (FOXP3, RORrt, PU.1) together with the

corresponding cytokines (IL-6, IL-9, IL-10, IL-17) is essential in

anaphylaxis cases. However, the mechanism that how these cytokines

play roles in anaphylaxis is unknown.

METHODS: RT-qPCRwas used to detect the level of FOXP3, RORrt, and

PU.1 mRNA. IL-6, IL-9, IL-10, IL-17 in serum were determined by the

MILLIPLEXMAPHuman Cytokine/ChemokineMagnetic Bead Pane and

analyzed with the Bio-Plex System.

RESULTS: Quantitative analyses showed that FOXP3 and PU.1 deceased

greatly both in food-induced anaphylaxis group than the control group

while there was no difference in RORrt between each group.

CONCLUSIONS: FOXP3 may be associated with the mechanism of

food-induced anaphylaxis

467 Epinephrine use with oral food challenges
versus food oral immunotherapy in clinical
practice

Douglas H. Jones, MD FAAAAI1, and Atul N. Shah, MD FAAAAI2;
1Global Food Therapy, Layton, 2Global Food Therapy, Syracuse, UT.

RATIONALE: Oral food challenges (OFC) are the accepted gold standard

for diagnosis of food allergy and have a reported rate of anaphylaxis of 2%.

Office based oral immunotherapy (OIT) is becoming more prevalent. The

rates of anaphylaxis that require epinephrine with OIT has not been

compared to OFC’s.

METHODS: We conducted a retrospective chart review over a 2-year

period of time to investigate the rate of epinephrine use in two clinical

practices in two geographical regions.We examined the rate of epinephrine

use during OFC’s and also OIT with respect to the number of procedures

done with each. We also looked at which foods triggered the reaction in

each case.

RESULTS:We found that the rate of epinephrine use in OFCwas the same

as previous published studies at 2%. Epinephrine was given 46 times out of

2121 procedures. For OIT, epinephrine was given at a much lower rate of

0.06% of doses. It was administered 3 times out of 4753 visits. In OFC’s,

peanut, cashew, and pistachio accounted for 54% of the epinephrine

administrations.

CONCLUSIONS: OFC’s are a standard of care in clinical practice and

OIT is gaining popularity. OIT has a lower incidence of epinephrine use in

two clinical practices versus OFC’s.
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468 Impact of Peanut Allergy on Quality of Life:
Baseline Results from PALISADE, a Phase 3,
Double-Blind, Placebo-Controlled Trial for
AR101 Oral Immunotherapy

Julie Wang, MD FAAAAI1, Douglas T. Johnston, DO, FAAAAI2, Jay A.

Lieberman, MD FAAAAI3, Christine Birchwood, PhD4, Sarah

Acaster, MSc5, Jane de Vries, MSc6, Andrea Vereda, MD, PhD6, Rezi

Zawadzki, DrPH4, Steve Hass, PhD7, Nadine Zawadzki, PhD4, Audrey

DunnGalvin, PhD8, Anthony E. J. Dubois, MD, PhD9, Karin

Ros�en, MD, PhD4, and Jonathan O’B. Hourihane, MD FAAAAI10; 1Icahn

School of Medicine at Mount Sinai, New York, NY, 2Asthma & Allergy

Specialists, P.A., Charlotte, NC, 3University of Tennessee Health Science

Center, Le Bonheur Children’s Hospital, Memphis, TN, 4Aimmune Ther-

apeutics, Brisbane, CA, 5Acaster Lloyd Consulting Ltd, London, United

Kingdom, 6Aimmune Therapeutics, London, United Kingdom, 7H. E.

Outcomes, LLC, Boston, MA, 8Cork University Hospital, Cork, Ireland,
9University of Groningen, University Medical Centre Groningen, Depart-

ment of Pediatric Pulmonology and Pediatric Allergy, Groningen,

Netherlands, 10University College Cork, Cork, Ireland.

RATIONALE: Food allergic patients report poorer quality of life (QoL)

than patients with diabetes. Peanut allergy (PA) is one of the most common

and persistent food allergies. AR101, an investigational oral immuno-

therapy for PA, was studied in PALISADE, a randomized, double-blind,

placebo-controlled phase 3 trial in patients aged 4-55. It is the largest study

conducted to date evaluating an investigational treatment for patients with

PA, providing an opportunity to assess baseline QoL of patients in a well

characterized PA population.

METHODS: At screening, subjects (self-report) and parents/caregivers

(proxy-report) completed an age-appropriate Food Allergy QoL

Questionnaire (FAQLQ). Domain and total scores for subjects aged >_8

and parents/caregivers of subjects 4-17-years-old (yo) were calculated

(scale range: 1-7; higher scores indicate worse QoL) and relationships to

demographic and disease history variables were evaluated.

RESULTS: 367 PA subjects and 442 parents/caregivers completed

baseline assessments. Worse PA-related QoL was seen with increasing

age (4-6yo, 7-12yo, teens) across all FAQLQ domains reported by parents/

caregivers and on 2 of 3 domains reported by subjects (8-12yo, 13-17yo,

adults). The Emotional Impact (EI) domain had the highest score among

subjects (4.80), followed by Allergen Avoidance and Dietary Restrictions

(4.40) and Risk of Accidental Exposure (4.20). In contrast, Food Anxiety

(4.23) had the highest score among parents/caregivers, followed by Social

and Dietary Limitations (4.17) and EI (3.82). Differences in score patterns

by demographic and disease history variables were also seen.

CONCLUSIONS: PALISADE subjects represent a well characterized

peanut-allergic population whose scores reflect the significant impact to

QoL associated with peanut allergy.

469 Tick bites and IgE sensitization to the
oligosaccharide galactose-a-1,3-galactose
(a-Gal): a Bacterial Hypothesis

Maya K. C. Retterer, BA, Jeffrey M. Wilson, MD, PhD, Lisa

Workman, BA, and Thomas A. E. Platts-Mills, MD, PhD, FAAAAI,

FRS; Division of Asthma, Allergy & Immunology, University of Virginia

Health System, Charlottesville, VA.

RATIONALE: IgE to a-Gal is causal in delayed anaphylaxis to

mammalian meat and relates to bites from hard ticks. Though it is unclear

whether ticks intrinsically express a-gal, these glycans have been shown to

be present in tick saliva. Because gram-negative enteric bacteria are known

to express a-Gal, we considered the possibility that the source of a-Gal

relates to symbionts in lone star ticks. Of the lone star tick symbionts

known to overlap the distribution of a-Gal cases [i.e. Rickettsiae spotted

fever group(SFG) and Ehrlichia chaffeensis], Rickettsia amblyommii,

which only causes a mild clinical syndrome, is most prevalent. To explore

this hypothesis we sought to assess seroprevalance to Rickettsiae SFG and

Ehrlichia in subjects sensitized to a-Gal.

METHODS: Sera from 369 subjects in central Virginia were available

from a large observational study designed to investigate IgE sensitization

to a-Gal. IgG to Rickettsiae SFG and Ehrlichia chaffeensis were assayed

by commercially available ELISA and micro-immunofluorescence kits,

respectively.

RESULTS: 280 subjects were positive for IgE to a-Gal (76%). Of these,

21% (59/280) were positive for IgG to Rickettsia. In the 89 subjects not

sensitized to a-Gal, 15% (13/89) were positive for IgG to Rickettsia. In

preliminary investigation we have observed similar results in the Ehrlichia

assays.

CONCLUSIONS: Seroprevalence to Rickettsia trends higher (p50.18) in

subjects sensitized to a-Gal but nonetheless is absent in nearly 80% of

cases. Although the tests used may not be sufficiently sensitive to identify

subclinical exposure, the current data do not support a link between tick-

borne bacteria and a-Gal sensitization.

470 A population-based study of FPIES prevalence
among US children

Anna H. Nowak-Wegrzyn, MD PhD FAAAAI1, Terri F. Brown-

Whitehorn, MD FAAAAI2, Antonella Cianferoni, MD PhD FAAAAI3,

Fallon Schultz, MSW LCSW CAM4, Christopher M. Warren, PhD (c)5,

and Ruchi S. Gupta, MD MPH6; 1Icahn School of Medicine, New York,

NY, 2Children’s Hospital of Philadelphia, Philadelphia, PA, 3The Chil-

dren’s Hospital of Philadelphia, Philadelphia, PA, 4International FPIES

Association (I-FPIES), Point Pleasant Beach, NJ, 5University of Southern

California, Los Angeles, CA, 6Northwestern University Feinberg School

of Medicine, Chicago, IL.

RATIONALE: Food protein-induced enterocolitis syndrome (FPIES) is

considered to be a rare non-IgE, cell-mediated food allergy (FA). In recent

years, interest in FPIES increased considerably but estimates of FPIES

prevalence in the USA are lacking.

METHODS: A population-based survey was administered online or via

telephone to a nationally representative sample of USA households.

Prevalence estimates were based on responses from NORC at the

University of Chicagos nationally-representative, probability-based

AmeriSpeak Panel (51% completion rate), which were augmented by

non-probability-based responses via calibration weighting to increase pre-

cision. Prevalence was estimated via weighted proportions.

RESULTS: Survey was administered between October 2015 and

September 2016; parent-proxy responses were collected for 38,408

children. Overall, physician-diagnosed FPIES was reported for 0.5%

(95%CI; 0.4-0.6) of the population under the age 18 years, in response to a

question asking about the presence of the following physician-diagnosed

allergic conditions: FPIES, eosinophilic esophagitis (EoE), asthma, atopic

dermatitis/eczema, hay fever/allergic rhinitis/seasonal allergies.

Among children with parent-reported FPIES (n5261), 65.3% (55.2-74.2)

had >_1 parent-reported-IgE-FA (meeting stringent symptoms-report

criteria for reaction), 5.9% (2.8-12.1) reported EoE, 25.2% (18.5-33.4)

physician-diagnosed asthma, 9.6% (5.8-15.5) atopic dermatitis/eczema,

and 32.59% (24.4-41.9%) seasonal allergies. Thirteen families (4.9%)

reported multiple children with FPIES; 5 children (1.9%) had a parent (in

all cases a father) with FPIES.

CONCLUSIONS: In this first nationally representative sample of US

households, physician-diagnosed FPIES was reported for 0.5% of children

younger than 18 years, suggesting a higher prevalence than previous

estimates. Children with FPIES had high rates of other allergic conditions

including IgE-FA, EoE, asthma, and seasonal allergies.
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471 Phenotypic differences between African
American and Caucasian children with food
allergy in the FORWARD study

Mary C. Tobin, MD FAAAAI1, Mahboobeh Mahdavinia, MD PhD2, Su-

san R. Fox, PA-C, MMS3, Aame B. Andy-Nweye3, Iman A.

Abdikarim, BA4, Hemant P. Sharma, MD MHS FAAAAI4, Jamie L.

Fierstein, PhD5, Jialing Jiang, BA5, Pamela J. Newmark, BA5, Crystal J.

Johnson, MA, MS5, Lucy A. Bilaver, PhD5, Alexandria Bozen, BS5, Av-

neet S. Chadha, BS5, Jacqueline A. Pongracic, MD FAAAAI5,6, Perry A.

Catlin, BA7, Amal H. Assa’ad, MD FAAAAI7, and Ruchi S. Gupta, MD

MPH5,8; 1Division of Allergy/Immunology, Department of Internal Med-

icine, Rush Univerisy Medical Center, Chicago, IL, 2Department of Inter-

nal Medicine, Division of Allergy and Immunology, Rush University

Medical Center, Chicago, IL, 3Rush University Medical Center, Division

of Allergy/Immunology, Chicago, IL, 4Children’s National Health Sys-

tem, Division of Allergy and Immunology, Washington, DC, 5North-

western University Feinberg School of Medicine, Chicago, IL, 6Ann &

Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL, 7Cincinnati

Children’s Hospital Medical Center, Division of Allergy & Immunology,

Cincinnati, OH, 8Ann & Robert H. Lurie Children’s Hospital, Chicago,

IL.

RATIONALE: Prior retrospective studies suggest differences in food

allergen sensitization and comorbid atopic disease between African

American and Caucasian children. As part of FORWARD, we aimed to

characterize the food allergy (FA) phenotypic differences between AA and

Caucasian children.

METHODS: We are currently conducting a large prospective multicenter

cohort study of children aged 0-12 years with FA seen in allergy/

immunology clinics at four urban tertiary centers in the US. We analyzed

the first year results to evaluate the link between race and physician-

diagnosed FA and self-reported comorbid allergic disease among the

participants.

RESULTS: The cohort to date includes 247 children consisting of 102

(41.29%) AA and 145 (58.70%) Caucasians. Compared with Caucasians,

AA children had significantly higher odds of allergy to fin-fish (OR [95%

CI] 3.2[1.8-5.7]; p50.001) and shellfish (2.5 [1.24-5.3]; p50.012).

Wheezing was significantly more common in AA than Caucasians (OR

[95%CI] 1.35[1.12-1.59]; p50.001). In children aged 0-3, AAs had a

higher rate of reported allergic rhinitis (31.5% in AA and 13.4%

Caucasians).

CONCLUSIONS: We observe that AA children have higher odds of

allergy to shellfish and fin-fish as well as higher odds for wheezing and

early onset allergic rhinitis. While prior studies have shown African

American children more likely to be sensitized to seafood, this study

suggests a higher likelihood of allergy. More studies are needed to assess if

sensitization to cross-reactive epitopes, like tropomyosin, play a role in

increased seafood sensitization in early childhood due to higher exposure

to allergens such as dust mite or cockroach in this cohort of AA children

472 Patterns of Early Allergenic Food Introduction in
Inner-City Children

Erica C. Chen, MD, Paulina Tran, DO, Claire Smigiel, MD, Lori

Banka, DO, Marilyn Li, MD FAAAAI, Lyne G. Scott, MD FAAAAI,

and Kenny Y. Kwong, MD; LAC+USCMedical Center, Los Angeles, CA.

RATIONALE: Early introduction of allergenic foods is recommended to

reduce the risk of developing food allergies, but it is unclear whether

recommendations are being followed. We examine patterns of early

allergenic food introduction in inner-city children enrolled in an academic

pediatric clinic.

METHODS: Patients ages 12 to 24 months were recruited from the

pediatrics continuity clinic at LAC+USC Medical Center. Parents were

asked via questionnaire about their child’s history of atopic diseases and at

what age they first introduced egg, soy, wheat, peanut, tree nuts, fish and

shellfish into their child’s diet.

RESULTS: One hundred forty-one parents responded to the survey.

Between ages 4-6 months, 23.4% of parents introduced egg, 6.4% soy,

22.7%wheat, 9.9% peanut, 5% tree nuts, 5.7% fish, 2.8% shrimp and 2.1%

shellfish. By age 4-11 months, 68.1% of children were introduced egg,

17.7% soy, 57.4% wheat, 28.4% peanut, 19.1% tree nuts, 27.7% fish,

12.8% shrimp and 9.9% shellfish. By age 13 months, 93.6% of parents

introduced egg, 37.6% soy, 87.9% wheat, 68.1% peanut, 50.4% tree nuts,

and 68.1%fish, 48.2% shrimp, and 34.8% shellfish. Of the 10 children with

eczema or egg allergy, 50% were introduced peanut by age 4-11 months.

CONCLUSIONS: Despite recommendations, inner-city parents may not

be introducing allergenic foods in a timely manner to their children.

473 Natural course and factors associated with
allergic diseases in the first 2 years: Data from
a Developing Asian Countries

Thansinee Saetae, MD1,2, Pantipa Chatchatee, MD2,3, Kanlada

Wongworapat, MD1,2, Athipat Athipongarporn, MD1,2, Yong

Poovorawan, MD, PhD2,4, NasamonWanlapakorn, MD2,4, Wallapa Weer-

apakorn2,5, Elke Leuridan, MD, PhD6, Surasith

Chaithongwongwatthana, MD2,7, Jarungchit Ngamphaiboon, MD2,3, and

Narissara Suratannon, MD2,3; 1Pediatric Allergy and Immunology

Research Unit, Division of Allergy and Immunology, Department of Pedi-

atrics, Faculty of Medicine Chulalongkorn University, Bangkok,

Thailand, 2King Chulalongkorn Memorial Hospital, Bangkok, Thailand,
3Pediatric Allergy and Immunology Research Unit, Division of Allergy

and Immunology, Department of Pediatrics, Faculty of Medicine, Chula-

longkorn University, Bangkok, Thailand, 4Center of excellence in clinical

virology Department of pediatrics, Faculty of Medicine Chulalongkorn

University, Bangkok, Thailand, 5Pediatric Allergy and Immunology

Research Unit, Department of Pediatrics, Faculty of Medicine Chulalong-

korn University, Bangkok, Thailand, 6Centre for the Evaluation of Vacci-

nation, Vaccine and Infectious Diseases Institute, University of Antwerp-

Campus Drie Eiken, Wilrijk, Belgium, 7Department of obstetrics and gy-

necology, Faculty of Medicine, Chulalongkorn University, Bangkok,

Thailand.

RATIONALE: Allergic diseases have been increasing in the last few

decades. Interplay between genetic and environmental factors underlined

these complex diseases. Data concerning epidemiology, natural history and

factors associated with allergic diseases in developing Asian countries are

limited.

METHODS: A population-based birth cohort study was conducted since

July 2015 to August 2018 in Bangkok, Thailand. Diagnosis of allergic

diseases was confirmed by allergists. Oral food challenges were performed

for the diagnosis of food allergy.

RESULTS: Three hundred and sixty nine mother-children pairs were

enrolled in the study. The incidence of allergic diseases was 21.6%,

including 13.3% of atopic dermatitis (AD), 8.2% of food allergy and 3.5%

with both AD and food allergy. Maternal history of allergic diseases and

infant exposure to antibiotics before 6months increased risk of food allergy

with the hazard ratio (HR) of 3.14(1.25-7.88),p50.015 and 3.97(1.52-

10.34),p50.005 respectively. No factor was found to be associated with

AD. ADwas outgrown in 55.8% and 62.1% at the age of 12 and 24months,

regardless of severity, onset of disease and food allergy status. Outgrowing

food allergy was found in 42.9% and 71.4% at 12 and 24 months

respectively, regardless of types of food allergic reaction, food allergens,

onset of disease and atopic dermatitis status.

CONCLUSIONS: Twenty percent of children in a developing Asian

country develop allergic diseases in early life. However, nearly two thirds

of children had outgrown by the age of two. Maternal atopy and early life

exposure to antibiotic associated with food allergy. Appropriate antibiotic

use should be considered.
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474 Incidence and Clinical Presentation of Food
Protein-Induced Enterocolitis Syndrome in a
Prospective Healthy Infant Cohort

Kuan-wen Su, MD1,2, Victoria Martin, MD1,3, Hannah L. Seay1, Wayne

G. Shreffler, MD PhD FAAAAI1,3, and Qian Yuan, MD PhD1,3; 1Food Al-

lergy Center, Massachusetts General Hospital, Boston, MA, 2Department

of Pediatrics, Keelung Chang Gung Memorial Hospital, Keelung, Taiwan,
3Department of Pediatrics, Harvard Medical School, Boston, MA.

RATIONALE: Food protein-induced enterocolitis syndrome (FPIES) is a

burdensome non-immunoglobulin E-mediated food allergic diseases.

However, its incidence, epidemiology, and clinical presentation have not

been defined prospectively. We identify the incidence of FPIES in an

ongoing healthy infant cohort and describe clinical features of affected

infants prospectively.

METHODS: The Gastrointestinal Microbiome and Allergic Proctocolitis

(GMAP) Study is an ongoing prospective observational infant cohort

designed to prospectively identify infants with food allergic manifestations

which enrolled healthy newborn infants at their first well-child visit and

followed them at every well-child visit for 3 years. A diagnosis of FPIES

was confirmed following the guidelines of the American Academy of

Allergy, Asthma, and Immunology.

RESULTS: Of the 1004 infants enrolled in GMAP, 8 cases of FPIES were

prospectively identified, yielding a cumulative incidence of 0.8% over

three years. The median age at diagnosis of FPIES was 7 months [IQR:

6,11]. The most common FPIES triggers in this cohort were oat and rice

(n53, respectively). All childrenwith FPIES in this cohort were Caucasian

(versus 82% overall). Of the 8 cases of FPIES, 3 experienced parent-

reported food refusal or feeding difficulty at 6 months old, 4 had eczema,

and 3 had food protein-induced allergic proctocolitis (FPIAP). Six had a

family history of atopy, 4 had a family history of food allergy, and 1 had a

family history of FPIES.

CONCLUSIONS: In this prospective healthy infant cohort, the incidence

of FPIES was higher than expected, associated with atopy, including

FPIAP, and triggered by solid foods more often than milk.

475 Timing of Allergenic Food Introduction among
African American and Caucasian Children with
Food Allergy in the FORWARD study

Iman A. Abdikarim, BA1, Hemant P. Sharma, MD MHS FAAAAI1, Ja-

mie L. Fierstein, PhD2, Jialing Jiang, BA2, Pamela J. Newmark, BA2,

Crystal J. Johnson, MA, MS2, Lucy A. Bilaver, PhD2, Alexandria

Bozen, BS2, Avneet S. Chadha, BS2, Jacqueline A. Pongracic, MD

FAAAAI2,3, Perry A. Catlin, BA4, Amal H. Assa’ad, MD FAAAAI4,

Aame B. Andy-Nweye5, Susan R. Fox, PA-C, MMS5, Mahboobeh

Mahdavinia, MD PhD5, Mary C. Tobin, MD FAAAAI5, and Ruchi S.

Gupta, MD MPH2,6; 1Children’s National Health System, Division of Al-

lergy and Immunology, Washington, DC, 2Northwestern University Fein-

berg School of Medicine, Chicago, IL, 3Ann & Robert H. Lurie Children’s

Hospital of Chicago, Chicago, IL, 4Cincinnati Children’s Hospital Medi-

cal Center, Division of Allergy & Immunology, Cincinnati, OH, 5Rush

University Medical Center, Division of Allergy/Immunology, Chicago,

IL, 6Ann & Robert H. Lurie Children’s Hospital, Chicago, IL.

RATIONALE: Recommendations on introduction of highly allergenic

foods have changed in recent years. While previous studies have shown

differences between urban and suburban communities, little is known

about age of introduction by race, specifically among African American

and Caucasian children with food allergy.

METHODS: A cohort of African American and Caucasian children aged

0-12 years, with physician-diagnosed IgE-mediated food allergy, was

recruited for FORWARD, a multicenter prospective study. At enrollment,

guardians completed an intake survey and self-reported subject’s food

allergies and age of introduction for each identified allergenic food.

Preliminary data was analyzed for subjects enrolled in the first 9 months of

recruitment.

RESULTS: The cohort to date includes 247 subjects, consisting of 102

(41.3%) AA and 145 (58.7%) Caucasian children. The median age (in

months) of allergen introduction was significantly younger for Caucasian

children for peanut (AA:12, C:11, p 5 0.001). There were no differences

by race in age of introduction for almond, hazelnut, cashew, pistachio,

walnut, cow’s milk, egg, soy, wheat, or sesame. For AA and Caucasian

children, egg, milk, wheat, soy and peanut were among the first foods

introduced, all at or before a median age of 12 months.

CONCLUSIONS: In this cohort, the timing of peanut introduction was

significantly earlier for Caucasian children, though only by 1 month. No

significant differences were observed in the age of introduction for other

highly allergenic foods. Since this cohort consists of children with food

allergy, future studies may examine whether racial differences in food

introduction exist among general populations without established food

allergy.

476 Parental Survey of Accidental Ingestions to
Known Food Allergies in Pediatric Patients

Allison G. Hicks, MD1, Alexander Maiorella, BS2, Matthew J.

Greenhawt, MDMBAMSc3, David M. Fleischer, MD FAAAAI3, and Ca-

rina Venter, PhD RD3; 1University of Colorado/Children’s Hospital Colo-

rado, Aurora, CO, 2University of Chicago, Chicago, IL, 3Children’s

Hospital Colorado, Aurora, CO.

RATIONALE: Rates of accidental ingestions (AI) in children with known

food allergies, factors associated with such events, and the effect of these

events on caregiver quality of life (QoL) are poorly characterized. We aim

to describe reported AI experienced in food-allergic children, and their

effect on caregiver QoL.

METHODS: An on-line cross-sectional survey was distributed via US

food allergy advocacy groups. The survey included questions regarding the

child’s reported food allergies, prior AI and demographics, and QoL using

the Food Allergy Quality of Life Parental Burden index.

RESULTS: Of 181 respondents, the child’s mean age was 7 years (58.5%

male), the mean number of food allergies per child was 2.53, and mean

time since diagnosis was 6.10 years. A total of 69.5% (114/164) of

caregivers reported their child had an AI since diagnosis, with a mean

number of AI of 2.28 per child.Milk was the most commonly accidentally-

ingested food (38.7%, 43/111 p<0.0.001). Most AI occurred at home

(38.74%), and the attributable food was most commonly pre-packaged

(42.34%). The mean QoL score of respondents was 2.93 (index range 0-6,

higher score indicates worse QoL) but there were no significant predictors

of QoL noted related to AI including number of AI and food(s) allergic to,

time since most recent ingestion and assumed reaction to environmental

exposure.

CONCLUSIONS: Accidental ingestions in food allergic children occur

with somewhat high frequency, and from pre-packaged foods. Milk is the

food most commonly implicated food. However, there were no predictors

of QoL data related to accidental exposures.
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477 Increased Alpha-Gal Allergy In The Northern
Florida Region: A Descriptive Cohort

Mario Rodenas, MD FAAAAI, Lyda Cuervo-Pardo, MD, and Juan C.

Guarderas, MD FAAAAI; University of Florida College of Medicine,

Gainesville, FL.

RATIONALE: Prevalence of alpha-gal allergy due to meat allergy is

unknown. Tick borne diseases have been reported to be on the rise in

Florida. Despite presence of the Amblyomma americanum tick in the re-

gion, there is only one case report of alpha-gal allergy in Florida. We pro-

vide the clinical profile of a cohort of patients with alpha-gal allergy seen at

our tertiary center.

METHODS: We performed a retrospective chart review of adult patients

with both, meat specific IgE, and detectable alpha-gal IgE evaluated from

May 2016 to August 2018. Age, sex, total IgE, alpha-gal IgE as well as

available specific IgE against meats or skin test results were collected.

Presenting symptoms and presence of atopic disorders were noted.

RESULTS: Twelve patients between ages 25-72 years of age were found

to be sensitized to alpha-gal. Average alpha-gal IgEwas 20 kU/L. Total IgE

ranged from 15-478 kU/L. Most common presenting symptom was hives

(n57). Other symptoms included: anaphylaxis, angioedema and GI

symptoms. Sensitization to beef and pork was present in 75% of the

patients. Sensitization to lamb was less common. While allergic rhinitis

was present in 58% of patients, none reported a history of eosinophilic

esophagitis or cetuximab treatment.

CONCLUSIONS: Even though meat allergy has been thought to be

uncommon, our findings highlight the increased incidence for this condi-

tion. Our report stresses the importance of considering alpha-gal sensiti-

zation especially when hives is the presenting symptom. We provide the

first clinical description of a cohort of patients with alpha-gal sensitization

associated with meat allergy in Florida.

478 High Comorbidity Burden and Rates of Severe
Reactions in Young Patients With Peanut Allergy

Todd A. Mahr, MD FAAAAI1, Jay A. Lieberman, MD FAAAAI2,3,

Tmirah Haselkorn, PhD4, Varsha Damle5, Yasser Ali5, Arul Chidam-

baram6, Karin Ros�en, MD, PhD5, and J. Wesley Sublett, MD, MPH7;
1Gundersen Health System, La Crosse, WI, 2The University of Tennessee

- Memphis, Memphis, TN, 3University of Tennessee Health Science Cen-

ter, Le Bonheur Children’s Hospital, Memphis, TN, 4EpiMetrix, Inc., Los

Altos, CA, 5Aimmune Therapeutics, Brisbane, CA, 6159 Solutions, Inc.,

South San Francisco, CA, 7Family Allergy & Asthma, Louisville, KY.

RATIONALE: Peanut allergy (PA) has significant impact on quality of

life (QoL) of patients and their families. Comorbidity and poly-allergy

disease burden in these patients has not been adequately described.

METHODS: PatientSourceTM (PSTM) proprietary, longitudinal patient

claims database was utilized. Data from patients ages 4-17 years with

PA between January 2011-December 2017 were identified using

International Classification of Diseases (ICD)-9 and -10 codes. Severe re-
actions (SRs) were defined using codes for ‘‘Sampson criteria,’’ including

anaphylaxis due to peanut, or symptoms of anaphylaxis (hypotension,

cyanosis, acute respiratory failure), or hypersensitivity symptoms

involving >_2 organ systems (cutaneous, respiratory, conjunctival, gastroin-

testinal), or PA-related ER visits. Comorbidities and poly-food-allergy

(poly-FA) were identified using ICD-9/-10 codes. Adjustment for

<100% claims capture rate and ;30% PA diagnosis under-coding was

applied.

RESULTS: Approximately 1.25 million cases of PA were identified;

720,490 patients identified in calendar year 2011 were followed over 6

years. Most common comorbidities were eczema (63%) and asthma

(61%); 42% had eczema and asthma. Rate of SRs was highest in patients

with multiple comorbidities (51% PA only; 49% PA+asthma; 58%

PA+eczema; 61% PA+eczema+asthma). Multiple FAs were observed in

35% of patients; SR incidence increased with poly-FAs (PA only 47%;

PA+1FA 65%; PA+2FA 67%; PA+3FA 77%; PA+4FA: 92%).

Approximately 20% of patients (n5144,883) had >_1 peanut-related ER

visit; 6% (n545,261) had multiple ER visits.

CONCLUSIONS: Comorbidity burden in young PA patients is high, with

frequent ER visits and SR rates increasing with increasing comorbidities

and poly-food-allergy. Management of PA beyond avoidance measures is

needed to improve healthcare burden and QoL.

479 Atopic dermatitis and Environmental Factors
Associated with Skin Responses during Infancy

Miwa Shinohara, MD, PhD1,2, and Kenji Matsumoto, MD PhD3;
1Department of Pediatrics, Juntendo University, Faculty of Medicine, To-

kyo, Japan, 2Department of Pediatrics, Kochi University, Kochi, Japan,
3Department of Allergy and Clinical Immunology, National Research

Institute for Child Health and Development, Tokyo, Japan.

RATIONALE: Atopic dermatitis (AD) is a chronic recurrent inflamma-

tory skin disorder caused by epidermal barrier dysfunctions and immune

dysregulations induced by genetic and environmental factors. During

infancy, the manifestations of AD vary according to age-specific stages;

AD initially develops in the absence of allergic sensitization. We hypoth-

esized that environmental factors initiate epidermal barrier dysfunction,

thereby leading to AD development during infancy. To reveal the skin

response-associated factors, we investigated the associations among skin

responses to saline, histamine and purified protein derivative (PPD), AD,

and environmental factors during infancy.

METHODS: Total 256 infant–parent pairs were enrolled in this cross-

sectional study. We administered self-written questionnaires about family

size, infants’ daily yogurt intake, and physician-diagnosed AD. Skin prick

tests (SPTs) to saline and histamine (1.0 mg/dl) were performed using

bifurcated needles. SPT wheal sizes were recorded 15 minutes later. PPD

responses were transcribed by the guardians using maternal and child

health handbooks.

RESULTS: Skin responses to histamine, not to saline and PPD,

significantly differed between infants with and without AD (4.4 6 2.0

vs. 3.66 1.9 mm; P5 0.04) and those with and without the yogurt intake

(2.56 1.4 vs. 3.86 2.0 mm; P5 0.01). Whereas, skin responses to PPD,

not to histamine and saline, were significantly positively associated with

family size (P 5 0.02), but not AD nor daily yogurt intake.

CONCLUSIONS: During infancy, AD may be modified by the skin

sensitivity to histamine and daily yogurt intakes, but not by T cells reacting

to microbiomes.
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480 Food Allergy in Lebanese schoolchildren: a pilot
cross-sectional study

Carla Irani, MD, MSCE FAAAAI1, Souheil Hallit, PharmD, MSc,

MPH, PhD2, Pascale Salameh, PharmD, MPH, PhD3, and Gretta Sahyoun,

MD4; 1Hotel Dieu De France,St Joseph University, Beirut, Lebanon, 2St

Joseph University, Beirut, Lebanon, 3Lebanese University, Beirut,

Lebanon, 4St Joseph Hospital, Dora, Lebanon.

RATIONALE: Food allergy (FA) is an atopic disease on the rise, affecting

mostly school-aged children.Our objective was to evaluate the prevalence

of reported FA in Lebanese schoolchildren, and its clinical characteristics

since no data is available.

METHODS: The study was done in collaboration with School Nutrtition

Association for Awareness & Change, involving two schools in Kesrouan

governorate in Lebanon; 2080 questionnaire were sent duringMay 2018 to

all parents (electronically or paper-based).

RESULTS: 1738 questionnaires (83.55%) were collected. Sixty-five

(3.73%) children were identified having FA, 56.5% males and 43.5%

females. 82.3% were breastfed, 56.7% were diagnosed between the age of

2 and 14 years old, and 43.3% between 0 and 2 years old. Allergens were:

cow’s milk (30.2%), wheat (12.9%),fruits and vegetables (14.5%), walnut

(12.9%), eggs (9.7%) ,fish (4.8%) and peanut (3.9%).

51.6% had skin manifestations, 40.3% gastrointestinal, 12.9% systemic

symptoms and 9.7% respiratory manifestations. 12.9% had asthma, 9.7%

atopic dermatitis.. All patients had a doctor’s confirmed diagnosis of FA,

53.2% by specific IgE,15.6% by allergy prick skin test.The bivariate

analysis results, showed that a higher percentage of children with FA had

skin symptoms (56.1% ; p50.02) and gastrointestinal symptoms (43.9%

;p50.05).Children with FA had a lower number of siblings (2.37;

p50.025)

CONCLUSIONS: In our study, we found a 3.73% FA prevalence among

Lebanese school children; it was correlated with skin and gastrointestinal

symptoms.The most common allergen was Cow’s milk. Our goal is to

extend our study to more schools in Lebanon.

481 The Prevalence of Food Allergy is Not
Increasing in Canada

Ann E. Clarke, MD, MSc, FRCPC1, Susan Elliott, PhD2, Yvan St.

Pierre, MSc3, Lianne Soller, PhD4, Sebastien La Vieille, MD5, and Moshe

Ben-Shoshan, MD, MSc6; 1Division of Rheumatology, Department of

Medicine, Cumming School of Medicine, University of Calgary, Calgary,

Alberta, Canada, Calgary, AB, Canada, 2EV1 232, University ofWaterloo,

Waterloo, ON, Canada, 3McGill University Health Centre, Montreal, QC,

Canada, 4BC Children’s Hospital/University of British Columbia, Van-

couver, BC, Canada, 5Health Canada, Ottawa, ON, Canada, 6Division of

Pediatric Allergy and Clinical Immunology, Department of Pediatrics,

McGill University Health Centre, Montreal, QC, Canada.

RATIONALE: Although the prevalence of FA in Canada is thought to be

increasing, no studies have assessed temporal trends.

METHODS: We conducted a random cross-Canada telephone survey on

the prevalence of FA between 02/2016 and 02/2017, using identical

sampling methodology to our survey between 09/2010 and 09/2011

(JACIIP;3:291-3). Vulnerable populations (new, indigenous, and lower-in-
comeCanadians) were targeted using 2006 Census data. FAwas defined as:

Perceived: self-report of any FA and Probable: self-report of a convincing

history and/or physician diagnosis of peanut, tree nut, fish, shellfish, ses-

ame,milk, egg, wheat, and/or soy allergy. The prevalencewas weighted us-

ing Census data to account for targeted sampling and the 2016 and 2010

estimates were compared.

RESULTS: In 2016, 5874 households, representing 15,334 individuals

responded (50.7% response rate) and the prevalence of perceived FAwas

7.7% (95%CI 7.1%, 8.3%). In 2010, 5734 households, representing

15,022 individuals responded (44.9% response rate) and the prevalence

was 7.5% (6.8%, 8.2%), yielding a difference of 0.2% (-0.7%, 1.1%). In

2016 versus 2010, the prevalence of the following probable allergies

differed: shellfish: 1.1 % versus 1.4%, difference -0.4% (-0.7%, -0.02%);

milk: 1.2% versus 0.2%, difference 1.0% (0.8%, 1.3%); wheat: 0.4%

versus 0.2%, difference 0.2% (0.01%, 0.4%); soy 0.3% versus 0.1%, differ-

ence 0.1% (0.01%, 0.3%). The prevalence of probable peanut (1.2% versus

1.0%), tree nut (1.3% versus 1.2%), fish (0.6% versus 0.6%), sesame (0.2%

versus 0.2%) and egg (0.8% versus 0.6%) allergies did not differ.

CONCLUSIONS: Despite existing suspicions, the overall prevalence of

FA did not increase in Canada between 2010 and 2016.

482 Micro-Diversity: Successful Strategies and
Challenges of Microbiome Sample Collection
from African American and Caucasian Children
with Food Allergies

Perry A. Catlin, BA1, Amal H. Assa’ad, MD FAAAAI1, Aame B. Andy-

Nweye2, Susan R. Fox, PA-C, MMS3, Mahboobeh Mahdavinia, MD

PhD2,4, Mary C. Tobin, MD FAAAAI2, Iman A. Abdikarim, BA5, Hemant

P. Sharma, MD MHS FAAAAI5, Jamie L. Fierstein, PhD6, Jialing

Jiang, BA6, Pamela J. Newmark, BA6, Crystal J. Johnson, MA, MS6,

Lucy A. Bilaver, PhD6, Alexandria Bozen, BS6, Avneet S. Chadha, BS6,

Jacqueline A. Pongracic, MD FAAAAI6,7, and Ruchi S. Gupta, MD

MPH6,8; 1Cincinnati Children’s Hospital Medical Center, Division of Al-

lergy & Immunology, Cincinnati, OH, 2Division of Allergy/Immunology,

Department of Internal Medicine, Rush University Medical Center, Chi-

cago, IL, 3Rush University Medical Center, Division of Allergy/Immu-

nology, Chicago, IL, 4Rush University Medical Center, Chicago, IL,
5Children’s National Health System, Division of Allergy and Immu-

nology, Washington, DC, 6Northwestern University Feinberg School of

Medicine, Chicago, IL, 7Ann & Robert H. Lurie Children’s Hospital of

Chicago, Chicago, IL, 8Ann & Robert H. Lurie Children’s Hospital, Chi-

cago, IL.

RATIONALE: The human body is home to nearly 100 trillion living

organisms constituting the microbiome. The FORWARD study aims to

explore microbial diversity between African American (AA) and

Caucasian (C) children with food allergies, and identify associations

between the microbiome and food allergy-related outcomes.

METHODS: An easy to use stool collection kit with pictorial instructions

was developed. Families were given prepaid United States Postal Service

mailing envelopes to return stool samples; this system was chosen because

of its accessibility to all socioeconomic classes. Skin swab protocol was

developed to collect skin microbiome in clinic. Gut and skin microbiome

samples were collected from children age 0-12 at four academic centers

with urban and suburban locations.Preliminary data was reviewed to

determine rate of microbiome sample collection.

RESULTS: 1167 eligible children were invited to participate (456 AA;

711 C). To date, 247 children have enrolled in the study (102AA; 145 C) of

whom 174 (56 AA; 118 C) and 195 (76 AA; 119 C) consented to providing

stool and skin samples respectively. Fifty percent of AA and 54% of C

consenting to the stool collection returned their sample for a total of 91 and

53% of AA and 64% of C provided a skin sample for a total of 146.

CONCLUSIONS: Although providing amicrobiome sample for the study

is optional, participants of both races are consenting to this procedure and

returning the samples at similar rates. Collecting diverse samples is critical

to understanding the complex relationship between the microbiome and

food allergy.
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483 Drug Hypersensitivity Reactions: Are There
Differences Between Children And Adults?

Larissa S. Brand~ao1, Fabiana A. Nunes1, Patricia Guerzet Ayres Bastos1,

Patr�ıcia Guerzet1, Alex E. Lacerda1, Cristina F. S. T. Piza, MD2, Fernanda

Marcelino3, Mara Felix4, Gladys Queiroz, MD5, Daniela Raeder3, Luiz

Alexandre Rocha5, Dirceu Sole, MD, PhD, FAAAAI6, Inês Cristina Cam-

elo-Nunes1, and Luis Felipe Ensina, MD, PhD7; 1Federal University of

S~ao Paulo, S~ao Paulo, Brazil, 2Faculdade de Medicina S~ao Leopoldo Man-

dic, Campinas, SP, Brazil, 3Hospital Regional Asa Norte, Bras�ılia, Brazil,
4UFRJ, Rio De Janeiro, Brazil, 5Federal University of Pernambuco, Re-

cife, Brazil, 6Federal University of S~ao Paulo, Sao Paulo, Brazil, 7Federal

University of Sao Paulo, Sao Paulo, Brazil.

RATIONALE: Drug hypersensitivity reactions (DHR) affect about 7% of

the general population; they may be unpredictable and represent a life-

threatening risk. The study aimed to analyze the clinical profile and

possible differences between children and adults that presented a DHR.

METHODS: Retrospective data analysis of patients evaluated in 10

specialized centers in Brazil, from March 2016 to June 2018. Cases with

probable or confirmed diagnosis were included. Children (less than 18

years old) and adults were compared according to clinical and epidemi-

ological data, and a 5% level of significance was established (p<0,05).

RESULTS: Eighty-one percent of patients (262/321) had a probable or

confirmed diagnosis of DHR. Female gender was predominant in adults

(83%) and children (55%). Immediate reactions were more frequent in

adults (68%) than in children (48%), where non-immediate reactions were

prevailing (52%). Fever and/or infectious diseases were observed in 59%

of children with DHR, compared to 12% of adults. NSAIDs were reported

as the culprit drug in 74% of adults and 53% of children. On the other hand,

antibiotics were involved in 46% of the reactions in children, but just in

12% of adults. There were no significant differences between groups

regarding clinical presentation, severity of symptoms, personal history of

atopy or family history of DHR.

CONCLUSIONS: The DHR profile in adults and children differs in time

to reaction, presence of related co-factors and drugs involved. These

differences may represent essential tools to help the diagnosis and

management of DHR in clinical practice.

484 The Prevalence of Food Allergy is Less Frequent
in Vulnerable Populations in Canada

Moshe Ben-Shoshan, MD, MSc1, Susan Elliott, PhD2, Yvan St.

Pierre, MSc3, Lianne Soller, PhD4, Sebastien La Vieille, MD5, and Ann

Elaine Clarke, MD, MSc, FRCPC6; 1Division of Pediatric Allergy and

Clinical Immunology, Department of Pediatrics, McGill University Health

Centre, Montreal, QC, Canada, 2EV1 232, University of Waterloo, Water-

loo, ON, Canada, 3McGill University Health Centre, Montreal, QC, Can-

ada, 4BC Children’s Hospital/University of British Columbia, Vancouver,

BC, Canada, 5Health Canada, Ottawa, ON, Canada, 6University of Cal-

gary, Calgary, AB, Canada.

RATIONALE: There is limited data regarding the prevalence of food

allergy in vulnerable Canadians, and it is hypothesized to be less frequent.

METHODS: We conducted a random cross-Canada telephone survey on

the prevalence of food allergy between 02/2016 and 02/2017. Vulnerable

populations (new, indigenous, and lower-income Canadians) were targeted

using Census data. Food allergy was based on self-report of any food

allergy. The prevalence was weighted using Census data to account for

targeted sampling and the estimates for vulnerable versus non-vulnerable

populations were compared. Multivariable logistic regression was used to

assess if vulnerable characteristics were associated with food allergy.

RESULTS: 5874 households, representing 15,334 individuals responded

(50.7% response rate). Food allergy was less common among new

Canadians (immigrated within £10 years) (4.4% versus 8.0%, difference

-3.5%, 95%CI -5.0%, -2.1%) and adults without postsecondary education

(7.3% versus 9.1%, difference -1.8%, 95%CI -3.2%, -0.4%). There was no

difference in prevalence between low and higher income Canadians (7.3%

versus 7.7%, difference -0.4%, 95%CI -1.8%, 1.1%) and indigenous and

non-indigenous Canadians (8.5% versus 7.6%, difference 0.9%, 95%CI

-1.8%, 3.6%). In the multivariable analysis, new Canadians (versus those

born in Canada or who immigrated to Canada> 10 years earlier) and adults

without post-secondary education were less likely to report an allergy

[odds ratio (OR) 0.52, 95%CI 0.38, 0.72 and OR 0.78, 95%CI 0.65, 0.94,

respectively).

CONCLUSIONS: New Canadians and individuals of lower education

self-report fewer allergies, potentially due to gene-environment interac-

tions and differential access to health care and/or awareness of allergies,

which reduces self-report.

485 Maternal food allergy is associated with
daughters menarche by age 11-14 years

Jennifer L. Protudjer, PhD1, Anita L. Kozyrskyj, PhD2, and Allan

Becker, MD FAAAAI3; 1Karolinska Institute, Stockholm, Sweden, Uni-

versity of Manitoba, Winnipeg, Canada, 2University of Alberta, Edmon-

ton, AB, Canada, 3University Of Manitoba, Winnipeg, MB, Canada.

RATIONALE: Associations between allergic disease and puberty

amongst females have been widely studied. However, this association

has received less attention in mulitgenerational populations. To this end,

we sought to examine maternal allergic disease status ever, and daughters’

subsequent menarche.

METHODS: In a cohort of children born in 1995, in Manitoba, Canada,

we considered maternal allergic disease ever to daughters’ age 7-8 years,

and daughters’ menarche at ages 11-14 years. We included all participants

for whom we had information on both the exposure and the outcome of

those eligible. Data were analysed using descriptive statistics and logistic

regression, with adjustment for confounding variables.

RESULTS: Overall, 61.5% of mothers reported at least one allergic

disease ever, with prevalences of food allergy, asthma, eczema, and rhinitis

of 18.6%, 25.9%, 29.6%, and 38.9%, respectively. By age 11-14 years,

42.9% (69/161) girls had reached menarche. The presence of at least one

maternal allergic disease ever trended towards an association with

daughters’ menarche (OR 1.82; 95%CI 0.92-3.60). With consideration to

individual allergic diseases, in unadjusted models, maternal food allergy

was significantly associated with daughters’ menarche (OR 2.39, 95%CI

1.05-5.38), and asthma trended towards an association (OR 1.83; 95% CI

0.91-3.69), whereas no association was found for maternal eczema or

rhinitis. The association between maternal food allergy and daughters’

menarche by age 11-14 persisted in an adjustedmodel (OR 2.41; 95%1.06-

5.48), remained borderline significant for maternal asthma and statistically

insignificant for maternal eczema or rhinitis.

CONCLUSIONS: Maternal food allergy ever is associated with daugh-

ters’ menarche by age 11-14 years.
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486 Drug Hypersensitivity Reactions in Children: Are
there factors associated with severity?

Fabiana A. Nunes1, Larissa S. Brand~ao1, Patricia Guerzet Ayres Bastos1,

Patr�ıcia Guerzet1, Alex E. Lacerda1, Cristina F. S. T. Piza, MD2, Fernanda

Marcelino3, Mara Felix4, Gladys Queiroz, MD5, Daniela Raeder3, Luiz

Alexandre Rocha5, Dirceu Sole, MD, PhD, FAAAAI6, Inês Cristina Cam-

elo-Nunes1, and Luis Felipe Ensina, MD, PhD7; 1Federal University of

S~ao Paulo, S~ao Paulo, Brazil, 2Faculdade deMedicina S~ao LeopoldoMan-

dic, Campinas, SP, Brazil, 3Hospital Regional Asa Norte, Bras�ılia, Brazil,
4UFRJ, Rio De Janeiro, Brazil, 5Federal University of Pernambuco, Re-

cife, Brazil, 6Federal University of S~ao Paulo, Sao Paulo, Brazil, 7Federal

University of Sao Paulo, Sao Paulo, Brazil.

RATIONALE: Drug hypersensitivity reactions (DHR) are a public health

problem, but there are few studies in Brazilian pediatric population. This

study analyzes and describes potential factors associated with severity of

DHR in children.

METHODS: Retrospective data analysis of 235 patients under 18 years

old, evaluated in 8 specialized centers in Brazil, from 2009 to April 2018.

Patients with a probable or confirmed diagnosis of DHR were included.

Patients were classified according to characteristics of the reaction in non-

severe (only cutaneous manifestation), and severe (cutaneous manifesta-

tion and involvement of other organs or systems). A 5% level of

significance was established.

RESULTS: The majority of patients (235/262) had a probable or

confirmed diagnosis of DHR, and in 39% the reactions were considered

severe. Severity was significantly associated with an atopic background for

patients presenting immediate reactions. Severe reactions were observed

more frequently in older children (>_6 years). Fever or infectious disease

was present in 59% of children at the time of reaction, and in 39% of them,

the reaction was severe. NSAIDs were reported as the culprit drug in 59%

of cases and beta-lactam antibiotics in 32%, but no drug class association

with severity was observed. There were no significant differences in

severity considering patient’s gender and family history of DHR.

CONCLUSIONS: Atopic children and patients older than 6 was

associated showed a higher risk for severe DHR. Co-factors as infections

and fever may also be involved in severity and more extensive studies

would be useful to determine other factors.

487 Regional and Temporal Patterns of Alpha-Gal
Allergy Using Google Trends

Edward G. A. Iglesia, MDMPH1, Cosby Stone, MDMPH2, and Scott P.

Commins, MD PhD1; 1University of North Carolina at Chapel Hill,

Chapel Hill, NC, 2Vanderbilt University Medical Center, Nashville, TN.

RATIONALE: An increasing number of cases of alpha-gal allergy (AGA)

have been reported in theU.S. and in several parts of theworld over the past

decade. In the U.S., cases of AGA are most often reported in the

southeastern region, overlapping with the distribution of the Lone Star

tick. However, epidemiological and time trend studies onAGA are lacking.

METHODS: Using Google Trends (GT), a web-based surveillance tool

that captures data on search engine terms, time and geographic trends were

explored from January 2004 - August 2018 for the following queries:

alpha-gal allergy (topic), alpha gal (search term), alpha-gal (search term),

red meat allergy (search term), and meat allergy (search term). For each

query, search interest over time and search interest by country and

subregion of the U.S. were quantified according to relative search volume

(RSV).

RESULTS: Search interest for all AGA queries have increased since 2012.

There is interest in alpha-gal allergy (topic) in 47 out of 50 U.S. states, with

the highest RSV in Arkansas, Kentucky, Tennessee, North Carolina, and

Virginia. There is also interest in AGA on 6 continents, with Sweden, the

U.S., Australia, Canada, and South Africa having the highest RSVamong

countries.

CONCLUSIONS: ByGTanalysis, there is widespread awareness of AGA

in the U.S. and search interest in AGA continues to increase. The countries

and subregions with the highest GTRSV coincidewith the highest reported

rates of AGA.

488 Outcomes of oral food challenges and observed
first ingestions among infants under 12 months
of age

Alanna Chomyn, MD1, Victoria E. Cook, MD2, Tiffany Wong, MD2,

Catherine M. Biggs, MD2, Lianne Soller, PhD2, Edmond S. Chan, MD

FAAAAI2, and Kyla Hildebrand, MD2; 1Department of Pediatrics, Uni-

versity of British Columbia, Vancouver, BC, Canada, 2Division of Allergy

& Immunology, University of British Columbia, Vancouver, BC, Canada.

RATIONALE: Oral food challenges (OFCs) are the gold standard for

diagnosis of food allergy. Little data exists surrounding the safety and

reaction profiles of OFCs among infants (<_12 months of age).

METHODS: Research ethics board approval was obtained to review the

frequency and outcomes of observed first ingestions or OFCs in infants at

the BC Children’s Hospital allergy clinic. Infants <_12 months of age with a

first assessment between 2017-2018.

RESULTS: 151 infants were reviewed, with amean age of 8months at first

assessment and 11 months at time of procedure. Food-based procedures

were offered to 96 infants: 50 OFCs and 28 observed first ingestions.

Seventy-nine percent of food based procedures were successful.

Anaphylaxis occurred in 6/50 (12%) of OFCs of the following severity:

mild in 0% (0/6,) moderate in 50% (3/6) and severe in 50% (3/6).

Anaphylaxis occurred in 1/28 (3.6%) of observed ingestions and was

severe. Epinephrine was administered in 6 OFCs (12%), of which 2 doses

were required in 3 patients, and in 1 observed ingestion (3.6%). Therewere

no cases requiring transfer to the emergency department or admission to

hospital. Of the cases of anaphylaxis observed, the foods challenged were

peanut (6/7) and egg (1/7); 29% (2/7) had NIAID-definition of severe

eczema and 43% (3/7) had pre-existing egg allergy.

CONCLUSIONS: Food based procedures are safe and well tolerated in

the infant population, and anaphylaxis is uncommon. Egg allergy and

severe eczema were observed in infants with peanut anaphylaxis.
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489 Shorter Time Interval During Oral Food
Challenge May Overlook The Real Threshold
Dose

Tatsuki Fukuie, MD PhD1, Yumiko Miyaji, MD PhD1, Fumi

Ishikawa, MD1, Makoto Irahara, MD1, Motoko Iwama, MD1, Miori

Sato, MD1, Mayako Saito, MD1, Shinichiro Inagaki, MD PhD1, Kiwako

Yamamoto-Hanada, MD PhD1, Masami Narita, MD PhD1, Kenji

Matsumoto, MD PhD2, Yukihiro Ohya, MD PhD1, and Hirohisa Saito,

MD PhD FAAAAI2; 1Allergy Center, National Center for Child Health

and Development, Tokyo, Japan, 2Department of Allergy and Clinical

Immunology, National Research Institute for Child Health and Develop-

ment, Tokyo, Japan.

RATIONALE: Threshold dose distributions and eliciting doses (EDs) for

allergenic food reactions in 5% of the food allergy population (ED05) are

often used in food safety risk management. These values were derived

from clinical oral food challenge (OFC) data that constituted multiple in-

cremental doses administered at fixed intervals. This study’s aim was to

investigate whether they were affected by different time intervals during

an OFC.

METHODS: Patients with confirmed milk allergy who were positive on

an open milk challenge (based on the presence of objective symptoms)

between January 2013 and December 2017 at the National Center for Child

Health and Development were enrolled. The OFCs were conducted in 20-

minute intervals using a graded dosing method until 2014, then in 40-

mintute intervals from 2015. Interval-censoring survival analysis and the

Weibull distribution model were used to estimate the threshold dose

distribution and ED05.

RESULTS: In total, 560 patients were challenged; 169 and 391 underwent

the 20- and 40-minutemethods, respectively. The patients’ median agewas

5 years (range, 0–27; 66.6% male). The distribution curves for the

objective eliciting threshold were determined. Although there was no

significant difference in the patient characteristics or the severity of

symptoms during the OFC, the mean cumulative ED was significantly

lower for the 40-minute group than for the 20-minute group. The ED05 also

significantly differed between the groups, at 2.13mg (95%CI: 1.25–3.63)

for the 40-minute group and 13.9mg (95%CI: 7.49–25.7) for the 20-minute

group.

CONCLUSIONS: Further studies are needed to establish a more reliable

threshold dose for food safety risk management.

490 Total IgE influences the cutoff values of specific
IgE with 95% PPV

No�emie Paradis1, R�emi Galarneau- Vincent2, B�eatrice Paradis1, François

Graham, MD MSc3, Louis Paradis, MD FAAAAI1,3, Jean Paradis, MD

FAAAAI1,3, Philippe Begin, MD FAAAAI1,3, and Anne Des Roches,

MD FAAAAI1; 1Centre Hospitalier Universitaire Sainte-Justine, Mon-

treal, QC, Canada, 2HEC, Department of decision sciences, Montreal,

QC, Canada, 3Centre Hospitalier Universitaire de Montr�eal, Montreal,

QC, Canada.

RATIONALE: Oral food challenge (OFC) is the gold standard to confirm

a food allergy. Allergen-specific IgE (sIgE) cutoffs with 95% positive

predictive value (95% PPV) are useful to guide OFC decisions. However,

80% of children with atopic dermatitis have elevated total IgE that can

influence the results of sIgE, with results ranging falsely above the 95%

PPV.

METHODS: Charts from all children who performed an OFC between

January 2015 and August 2018 at the allergy clinic of CHU Sainte-Justine

were reviewed. The results of total IgE, sIgE and OFC were collected.

RESULTS: A total of 332OFCs to peanut,milk or eggwere performed.Of

these, 39 children with sIgE values above the 95% PPV cutoff were

challenged, including 29 with elevated total IgE. 33/39 (85%) of these

children had a negative OFC. In the group of children with elevated total

IgE, more than 50% had atopic dermatitis severe enough to require care by

a dermatologist. Of these, 26/29 (90%) had a negative OFC despite sIgE

values above the 95% PPV.

CONCLUSIONS: Cutoff values of sIgEwith 95% PPVare very useful for

clinicians in their decision to proceed or not to OFC. However, in children

with elevated total IgE, like thosewith atopic dermatitis, these cutoffs seem

to be different. In children with moderate to severe atopic dermatitis, sIgE

may represent asymptomatic sensitization, especially in those with

elevated total IgE. Prospective studies are needed to determine the optimal

decision algorithm in this population.

491 Baseline Demographics Of Cows Milk Allergic
Infants Recruited To A Randomised Controlled
Trial Of Single-Dose Challenge With Cows Milk

Yvonne M. d’Art, MB1, Aideen M. Byrne, MD2, John Fitzsimons, MD3,

Audrey DunnGalvin, PhD4, and Jonathan O’B. Hourihane, MD

FAAAAI5; 1University College Cork,Ireland, Cork, Ireland, 2Our Lady’s

Childrens Hospital Crumlin Dublin, Dublin, Ireland, 3Our Lady of

Lourdes Hospital, Drogheda, Ireland, 4Cork University Hospital, Cork,

Ireland, 5University College Cork, Cork, Ireland.

RATIONALE: Single dose challenges are shown to be safe and highly

patient acceptable. We report the clinical features of infants prospectively

recruited to a randomised, controlled trial of single dose exposure to cows

milk, using the estimated dose of CMmilk that would elicit reactions in 5%

of CM allergic (CMA) subjects - the ED05.

METHODS: Inclusion criteria were age <12 months of age, physician-

diagnosed CM allergic reaction within 2 months of assessment and a

positive SPT to milk +/- raised spIgE. Children were randomised 2:1 to a

single dose of the ED05 for CM (0.5mg mil protein) given as liquid CM

(0.015mls) and observed for 2 hours post ingestion.

RESULTS: 29 children were assessed but 9 were excluded. Mean age of

recruited infants was 7.4 months.Thirteen of 20 (65%) were male, 12

(60%) were first born. Only 1 infant was bottle fed from birth, 19 were still

breast fed, of which 12 (60%) had formula supplements in the first 48 hours

of life. Thirteen (65%) had active eczema at recruitment. Fifteen (75%)

were sensitised to egg and 6 (30%) to peanut. All peanut sensitised infants

were also sensitised to egg. All 11 children randomised to the intervention

of CM ED05 consumption tolerated the procedure without any observed

allergic reaction.

CONCLUSIONS: A single low dose of cow’s milk, using the ED05, is

well tolerated in children with CMA. Irish children with CMA have rates

of egg and peanut sensitisation comparable to international rates. Irish

breastfed infants frequently receive formula supplementation which may

contribute to development of CMA.
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492 Doses of Specific Allergens in Early Peanut
Intervention Products Associated with
Prevention of Peanut Allergy

Stephanie Filep, Denise Block, and Martin D. Chapman, PhD FAAAAI;

Indoor Biotechnologies, Inc., Charlottesville, VA.

RATIONALE: The LEAP study showed that peanut consumption in early

life dramatically reduced the prevalence of peanut allergy among high risk

children. As a result, the NIAID revised its clinical guidelines to

recommend high risk children be introduced to peanut at an early age

instead of practicing peanut avoidance. Our objective was to compare

Arah1, Arah2, Arah3, Arah6, and Arah8 allergen levels and composition in

multiple early peanut intervention products currently available.

METHODS: Extracts from six commercial products (100mg/sample)

commonly used in oral immunotherapy trials or advertised as peanut

intervention products were analyzed by ELISA for Arah1, Arah2, Arah3,

Arah6 and Arah8 using purified natural or recombinant allergen standards.

The limits of detection of the ELISA were: Arah1, 32ng/ml; Arah2, 2ng/

ml; Arah3, 1ng/ml; Arah6, 0.8ng/ml and Arah8, 2ng/ml.

RESULTS:When comparing results of all six products, Arah3was present

in the highest concentration (2,638-33,026mg/g) overall, followed by

Arah2 (23-10,226mg/g), Arah6 (21-5,235mg/g), and Arah1 (50-4,167mg/

g), while Arah8 (<1mg/g) was present in the lowest amounts, if not

undetectable. The PB2, powdered peanut butter, contained the highest level

of all 5 allergens and Aralyte contained the lowest level of allergens. The

most similar products based on allergen levels were Bamba and

SimplyPeanut�.

CONCLUSIONS: The results show that the five major peanut allergens

vary greatly in level and composition amongst the six early peanut

intervention products. The results indicate that specific allergen content

should be considered when using food formulations or specific foods for

clinical trials of oral immunotherapy or prophylactic interventions.

493 Utility of Specific IgE Testing as a Predictor of
Legume and Sesame Oral Food Challenge
Outcome

Jacob J. Pozin1, Ashley L. Devonshire, MD, MPH2, Kevin Tom3, and

Anne Marie Singh, MD4,5; 1Northwestern Feinberg School of Medicine,

Department of Medicine, Division of Allergy & Immunology, North-

brook, IL, 2Northwestern University McGawMedical Center/Ann & Rob-

ert H. Lurie Children’s Hospital of Chicago, Chicago, IL, 3Northwestern

Feinberg University School of Medicine, Chicago, IL, 4Northwestern

Feinberg School of Medicine, Department of Medicine, Division of Al-

lergy & Immunology, Chicago, IL, 5University of Wisconsin-Madison,

Madison, WI.

RATIONALE: Legume and sesame are emerging food allergens. The

utility of specific IgE testing (sIgE) to predict clinical reactivity to these

allergens is not known.

METHODS: We performed a retrospective review of 74 open legume and

sesame oral food challenges performed between 2007-2017 at the Ann &

Robert H. Lurie Children’s Hospital of Chicago. Clinical data, OFC

outcome, and sIgE to legume and sesame were collected. Parametric and

non-parametric statistical tests were used as appropriate. Receiver

operating characteristic curves (ROC) and logistic regression models

predicting OFC outcome were generated.

RESULTS: Twenty-eight out of 33 patients passed legumeOFC (84.85%),

including 70% of patients with sIgE >3 kU/l. 60.98% of patients passed

sesame OFC. The median sIgE to legume was 1.41 kUa/L, (range <0.1-

62.8 kUa/L) and 2.34 kUa/L (range 0.12-59.1 kUa/L) to sesame. Of patients

failing legume OFC, 67% had cutaneous symptoms only, 16.5% had

gastrointestinal symptoms only, and 16.5% reactions involved multiple or-

gan systems. For patients who failed sesame OFC, 53% had cutaneous

symptoms only, 12% gastrointestinal symptoms only, and 35% with

anaphylaxis. IgE at OFC and history of previous reaction predicted failed

OFC, with a 1.039 increase in the odds ratio of a failedOFC for every 1 unit

increase in sIgE.

CONCLUSIONS: There is high success rate of passing an OFC to

legumes throughout the range of sIgE levels and allergic reactions to

legume at OFC were usually mild. The rate of passing an OFC to sesame

decreases as sIgE increases and reactions to sesame were more severe.

494 Trends in Oral Food Challenge Practices Among
Allergists In The United StatesA Workgroup
Report

Justin C. Greiwe, MD FAAAAI1, John Oppenheimer, MD FAAAAI2,

David M. Fleischer, MD3, J. Andrew Bird, MD FAAAAI4, Jacqueline

A. Pongracic, MD FAAAAI5, and Matthew Greenhawt, MD MBA

MSc3; 1Bernstein Allergy Group, Inc., Cincinnati, OH, 2Pulmonary and

Allergy Associates, Morristown, NJ, 3Children’s Hospital Colorado,

Aurora, CO, 4University of Texas Southwestern Medical Center, Dallas,

TX, 5Children’s Hospital of Chicago, Chicago, IL.

RATIONALE: The oral food challenge (OFC) is the diagnostic gold

standard for food allergy. Past data indicate many allergists may not offer

OFC or limit its use. We report the results of an updated AAAAI

membership survey regarding current OFC trends.

METHODS: An AAAAI ARFC subcommittee developed a 19-item

survey, updating a 2009 survey, which was randomly distributed to its

members.

RESULTS: A total of 272 allergists responded (;20% response rate).

Compared to 2009, significantly more providers offer OFC (93.8% vs.

84.5%), offer >10 OFC per month (15.8% vs. 5.5%), obtain informed

consent (78.7% vs. 53.6%), and performed OFC in fellowship (70.8% vs.

45%) (all p<0.001).While 93% see patients<12 months, 40% do not offer

OFC for early peanut introduction. Most offer open OFC (85%). While

74% dedicate an MD for the procedure and 85.2% have a written OFC

protocol, only 57.2% pre-prepare emergency medications and 61.5% had a

treatment protocol. Compared to 2009, there was significant worsening of

perceived barriers to performing OFC including time (69.6% vs. 55%),

space (46.3% vs. 27.1%), staffing (51.8% vs. 44.3%), experience (16.5%

vs. 11.5%), and hospital proximity (11.4% vs. 7.9%), though reimburse-

ment improved (36.7% vs. 53.7%) (all p<0.01). While 71.5% reported the

2017 OFC fatality did not change willingness to offer OFC, willingness

was significantly associated with number of OFC’s offered per month.

CONCLUSIONS: Compared to 2009, while more providers are offering

OFC, multiple perceived barriers to performing OFC’s have increased.

Hesitancy to challenge infants, and emergency preparedness issues are

emerging potential concerns.
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495 Comparison of Anaphylaxis Criteria with
Outpatient Oral Food Challenge Outcomes

Hannah E. Giclas, MS1, Melissa L. Robinson, DO2, Alexandra A.

Phillips, PA-C, MPH3, Carah B. Santos, MD3, and Bruce J. Lanser,

MD3; 1Creighton University School of Medicine, Omaha, NE, 2DuPage

Medical Group, Chicago, IL, 3National Jewish Health, Denver, CO.

RATIONALE: There are several proposed criteria for defining anaphy-

laxis. These are inconsistent and can be difficult to apply to the outpatient

oral food challenge(OFC) setting. Existing anaphylaxis criteria have not

been systematically compared and applied to clinical OFC outcomes.

METHODS: 171 failed pediatric OFCs, performed in the outpatient

clinical setting over the last 2 years, were analyzed retrospectively.

Symptoms during the OFC were documented using PRACTALL scoring

guidelines, which were applied to three existing anaphylaxis criteria

(Brown, NIAID/FAAN, and Niggemann & Beyer). The provider’s indi-

vidual assessment of anaphylaxis, based on clinical judgment, and

epinephrine use were documented at the time of OFC. Correlation among

the criteria and clinical data were assessed.

RESULTS: 32% of failed OFCs received epinephrine and 36% were

diagnosed as anaphylaxis by the provider. According to the Brown criteria,

65% of failed OFCs met criteria for anaphylaxis, compared to 26% by

Niggemann & Beyer criteria, and 43% by NIAID/FAAN criteria. The

greatest correlation was seen between the provider’s assessment of

anaphylaxis and epinephrine use (Spearman’s r50.85, p<0.0015). There
were varying levels of correlation, ranging from 0.30 between Brown

criteria and provider determination, and 0.62 between Brown and

NIAID/FAAN criteria. Paired samples t-tests indicate significant

(p<0.001) differences between all 3 criteria in identifying anaphylaxis.

CONCLUSIONS: Existing anaphylaxis criteria and guidelines are

inadequate and inconsistent, with variable correlations. This suggests

that they have limited application to clinical OFCs performed in the

outpatient setting. Validated criteria for the diagnosis of anaphylaxis and

guidelines for administration of epinephrine must be created specifically

for outpatient OFCs.

496 Use Of Emergency Resources During In Office
Oral Food Challenges

Samantha M. Knox, MD1, and Brian C. Schroer, MD2; 1Cleveland

Clinic, Cleveland, OH, 2Cleveland Clinic Foundation, Cleveland, OH.

RATIONALE: Rates of anaphylaxis during office oral food challenges

(OFC) range from 18-47%.While OFC’s occur regularly at large academic

institutions, they may be occurring less often at other venues due to

concerns about safety and availability of emergency resources. We aimed

to investigate the rate at which emergency department assistance was

necessary for an OFC reaction in a tertiary care center.

METHODS: We retrospectively reviewed 1,040 challenges of 685

pediatric patients who underwent OFC’s at Cleveland Clinic from

January 2013 – May 2018. Demographics and clinical information were

collected including age, provider, food challenged, pre-challenge skin

testing and specific IgE (sIgE) results, reaction history classification, and

challenge reaction details, including grade, treatment, and need for

emergency transfer of care.

RESULTS: Of 1,040 total challenges, 529 (51%) had a prior history of

reaction to the food and a positive skin prick and/or sIgE test. There were

794 passes (76%) and 246 fails (24%). Systemic reactions requiring

treatment occurred in 18% (190/1040) of challenges and 36% (68/190)

were administered epinephrine. The most common foods requiring

epinephrine were tree nuts (24/68, 35%), peanuts (16/68, 24%), and egg

(10/68, 15%). Two challenges, egg and cashew respectively, necessitated

emergency response team assistance and emergency department transfer

for severe systemic reactions.

CONCLUSIONS: Based on this analysis, 18 of every 100 challenges

required any treatment and 1.9 of every 1,000 challenges (95%CI 0.23-6.9/

1000) required treatment beyond what is available in a typical outpatient

allergy setting. This report contributes to the literature supporting the

safety of oral food challenges.

497 Diagnosis of sesame allergy: analysis of current
practice and exploration of sesame component
Ses i 1 (2S albumin)

Travis M. Sifers, MD1, Sarah Saf, MD1,2, Mary Grace Baker, MD1,

Christopher S. Knight1, Katrina Bakhl3, Jacob Daniel Kattan, MD1,

Hugh A. Sampson, MD, FAAAAI1,4, and Anna H. Nowak-Wegrzyn,

MD PhD FAAAAI5; 1Icahn School of Medicine at Mount Sinai, New

York, NY, 2Sorbonne Universit�es, Facult�e de M�edecine Pierre et Marie

Curie, Hôpital d’Enfants Armand Trousseau, Department of Allergol-

ogy-Centre de l’Asthme et des Allergies, Paris, France, 3CUNY Hunter

College, New York, NY, 4DBV Technologies, New York, NY, 5Icahn

School of Medicine, New York, NY.

RATIONALE: Sesame is a common childhood food allergen. The

diagnostic decision points for sesame allergy have not been firmly

established.

METHODS: We reviewed the charts of patients sensitized to sesame who

underwent physician-supervised oral food challenge (OFC) to sesame. We

generated receiver operating characteristic (ROC) curves and calculated

the area under the curve (AUC) to analyze the accuracy of sesame-skin

prick test (SPT), sesame and Ses i 1-specific serum IgE(ssIgE). Association

between OFC-outcome and sesame sensitization was analyzed using a

logistic regression.

RESULTS: We identified 341 patients (68.6% male, mean age 7.7 years)

who underwent sesame-OFC at the Mount Sinai pediatric allergy clinic

between January 2010 and April 2018. Among 106 (30.8%) positive-OFC,

19.8% were treated with epinephrine. The median cumulative eliciting

dose (CED) was 427.5 mg sesame protein (approximately ½ teaspoon

tahini). A sesame-SPT wheal between 5 and 6 mm had 52.0% sensitivity

and 87.6% specificity; AUC 0.755 [95% CI 0.704 to 0.801]. Sesame-ssIgE

level did not correlate with OFC outcome; AUC 0.501 [95% CI 0.445 to

0.558]. Ses i 1 levels were analyzed in 30 patients via ISAC microarray. A

threshold of 0.3 ISU or greater had 58.3% sensitivity and 83.3% specificity;

AUC 0.726 [95% CI 0.54 to 0.87]. There was no correlation between SPT,

sesame or Ses i 1-ssIgE and CED or between CED and anaphylaxis in

OFC-positive cases.

CONCLUSIONS: This is the largest sesame-allergy study to date. Our

data suggest that sesame-SPT and Ses i 1-ssIgE have better diagnostic

accuracy than whole sesame-ssIgE. Anaphylaxis during sesame-OFC was

not dose-dependent.
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498 Component Testing as a Predictor of Outcomes
of Peanut Oral Food Challenges

Abigail T. Lang, MD1, Lauren C. Balmert, PhD2, Mitchell Weiss3, Jac-

queline A. Pongracic, MD FAAAAI4, and Anne Marie Singh, MD5,6;
1Ann & Robert H Lurie Children’s Hospital of Chicago, Chicago, IL,
2Northwestern University Feinberg School of Medicine, Chicago, IL,
3University of Texas, Austin, TX, 4Ann & Robert H. Lurie Children’s

Hospital of Chicago, Chicago, IL, 5University of Wisconsin-Madison, Di-

vision F, Madison, WI, 6Ann & Robert H Lurie Children’s Hospital, Divi-

sion of Allergy & Immunology, Chicago, IL.

RATIONALE: Peanut component testing (PCT) has become an important

clinical tool in the diagnosis of peanut allergy and has been reported to

provide higher diagnostic accuracy in distinguishing sensitization from

true allergy. However, less research to date has investigated the value of

PCT to predict outcomes of peanut oral food challenges (OFCs).

METHODS: We performed a retrospective chart review of 198 patients

who underwent peanut OFC at Ann & Robert H. Lurie Children’s Hospital

of Chicago between January 2012 and August 2017. 184 patients had

results of PCT prior to OFC. Simple logistic regression models were

performed to determine associations between PCT results and outcomes of

OFCs.

RESULTS: Themedian age at OFCwas 4 years (IQR 2-7), and 119 (60%)

were male. Sixty-eight (34%) of patients reacted to peanut OFC. Patients

with Ara h2 >_ 0.35 kU/L were more likely to react to OFC (OR 6.04, 95%

CI 3-12.18, p <0.001), but 19 patients (37%) with positive Ara h2 did not

react. Among those positive for only Ara h8 or Ara h9 (n521), 86% had no

reaction. Patients with IgE<0.35 kU/L to all components were more likely

to tolerate peanut (OR 0.49, 95% CI 0.26-0.92, p50.026). We found no

differences in other clinical or demographic factors between children who

did or did not react to OFC.

CONCLUSIONS: PCT can be useful to predict peanut OFC outcome and

may help guide clinicians in recommending OFC to patients. Mono-

sensitization to Ara h8 or h9 was associated with tolerating peanut.

499 Analysis of Oral Food Challenges to Determine
Predictors of Almond Hypersensitivity

Yih-Chieh Chen1, Yamini V. Virkud, MD2, Wayne G. Shreffler, MD PhD

FAAAAI2, Paul E. Hesterberg, MD3, and Elisabeth S. Stieb, RN BSNAE-

C1; 1Massachusetts General Hospital, Boston, MA, 2Center for Immu-

nology & Inflammatory Diseases, Massachusetts General Hospital, Bos-

ton, MA, 3Massachusetts General Hospital & Allergy Associates,

Boston, MA.

RATIONALE: The predictive value of serum specific IgE, skin prick test

(SPT), and history of prior reaction for IgE-mediated almond hypersen-

sitivity remains unknown. This was assessed by evaluating almond open

oral food challenge (OFC) outcomes in a clinical setting.

METHODS: 583 OFCs were analyzed for patients from 11 months to 67

years (mean: 10.1 years). Notes and flowsheets were reviewed for

outcomes. Analysis using Fisher’s exact tests or t-tests were performed.

RESULTS: Median almond IgE was 0.89 kU/L (range: <0.35, >100) and

median SPT was 4.0 mm (range: 0, 28). 114 (20%) had both negative

almond SPT and IgE. Fifty-two (12%) had a history of prior almond

reaction. Outcomes included 529 passes (91%), 29 (5%) failures, and 23

(4%) indeterminate. Nineteen (3%) had objective signs consistent with

immediate hypersensitivity. Eight (1.3%) had severe symptoms including

angioedema, respiratory, or objective gastrointestinal symptoms. Failures

were associated with higher almond IgE (p<0.001), larger almond wheal

(p50.001), positive history of prior reaction (p<0.034), and higher peanut

IgE (p<0.001). Failures with objective signs were associated with younger
age and higher IgE to pistachio (p<0.019), cashew (p<0.041), pecan

(p<0.021), walnut (p<0.008), and hazelnut (p<0.029). The combination of

almond IgE, almond wheal, and age demonstrated good predictive ability

for IgE-mediated reactions (AUC 0.85). Twenty failures (69%) received

antihistamines alone, 1 (3%) received albuterol, and 2 (7%) received

intramuscular epinephrine.

CONCLUSIONS: Almond challenges were associated with a low rate of

failures (5%). Almond IgE, SPT, and clinical history may be useful in

predicting IgE-mediated reactions. Severe reactions including anaphylaxis

are still possible.

500 Threshold doses during positive (failed) peanut
challenges

Michaela E. Nolan, Xanthi Pantazelos, Tander Simberloff, Dionne Gra-

ham, and Andrew J. MacGinnitie, MD PhD FAAAAI; Boston Children’s

Hospital, Boston, MA.

RATIONALE: Food challenges are the gold standard for establishing the

presence or absence of food allergy. There is little data on what dose of

antigen patients react to (failing dose) and how that relates to reaction

severity.

METHODS: We collected data on 1062 food challenges (approximately

20% for peanut) done at our institution in 2 different settings. Patients

judged to be at low risk underwent 3-step challenges in a clinic setting

while those at higher risk underwent challenges of 3 to 6 steps in an

infusion center. Among patients with reactions, the dose at which the

reaction occurred and the severity of reaction based on need for

epinephrine were recorded.

RESULTS: 24% of challenges were positive (failed); 5% required

epinephrine. Across all challenges 47% (93/198) of failures occurred on

the first dose (100 or 500 mg depending on location) and the rate was

similar across settings. Among positive challenges for peanut, 62% of high

risk challenges reacted at the lowest increment (100 mg) compared with

46% of low risk of challenges. Skin test and serum specific IgE testing did

not differ between positive and negative challenges. 42% (24/57) of

patients with mild subjective symptoms who proceeded to further doses

eventually passed their challenge, including 7 of 9 peanut challenges.

CONCLUSIONS: Food challenges can be safely conducted in the

outpatient setting. Almost half of patients react on the first dose including

>60% of high risk peanut challenges at 100 mg. Many patients with mild

subjective symptoms go on to pass their challenge.

501 Ara h 2 spIgE levels are associated with
outcome of open peanut challenges

Aoife Marie Gallagher, MB1, and Jonathan O’B. Hourihane, MD

FAAAAI2; 1University College Cork,Ireland, Cork, Ireland, 2University

College Cork, Cork, Ireland.

RATIONALE: Oral food challenges (OFC) are resource dependent and

time-consuming. Patient selection is important for reasons of both resource

efficiency and safety. Parents often wish to know how likely their child is to

pass (or fail) OFC. We examined the relationship between Ara h2spIgE

levels and peanut challenge outcome in routine allergy care.

METHODS: Analysis of prospectively collected demographic and spIgE

data on peanut OFC performed in a university-based paediatric allergy

service. Ara h2spIgE is reported in KUA/L.

RESULTS: 723 children had a peanut OFC since 2007. 121 had Ara h2
measured. 7 were excluded, 65 (57%) had a positive OFC, 48 (42%) nega-

tive, 1 inconclusive. 7/65 positive OFC (10.7%) had Ara h2 spIgE <0.1, 31

(47.7%) 0.1-1.9, and 27 (41.5%) >2.0. 23/48 negative OFC (48%) had Ara

h2 spIgE<0.1, 24 (50%) 0.1-1.9 and only 1 (2%) had an Ara h2 spIgE>2.0.
68% of subjects with Ara h2 spIgE <0.1 had negative OFC, increasing to

76.47% (13/17) in children with no history of clinical reaction to peanut.

Of the remaining 4, 3 had mild reactions (angioedema/urticaria) and 1

had severe reaction (wheeze).

CONCLUSIONS: Ara h2 spIgE measurement is useful for predicting re-

sults of peanut OFC with >95% sensitivity if >2.0 and Ara h2 <0.1 having

76% specificity in children without clinical reactivity to peanut. OFC is

still needed even with low Ara h2spIgE levels as OFC can still cause a se-

vere reaction in such patients

J ALLERGY CLIN IMMUNOL

VOLUME 143, NUMBER 2

Abstracts AB165

S
U
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2019 Annual Meeting. 



502 The Safety of Multiple Tree Nut Oral Food
Challenges Completed on a Single Day

Katherine L. McCormack, MD1, Matthew Greenhawt, MDMBAMSc2,

and Maureen E. Bauer, MD2; 1University of Colorado - Children’s Hospi-

tal Colorado, Aurora, CO, 2Children’s Hospital Colorado, Aurora, CO.

RATIONALE: Diagnosing tree nut allergy can be challenging, given high

potential for co-sensitization with peanut and other tree nuts (TNs). There

are logistical difficulties in evaluating the clinical relevancy of sensitiza-

tion to multiple tree nuts, which may require multiple oral food challenges

to be performed. We sought to evaluate the safety of performing oral food

challenges (OFCs) to multiple TNs in one day, compared to performing

these as single, independent OFCs on multiple different days.

METHODS: A retrospective chart review was performed, identifying

individuals who underwent TN OFC from January 2017 through August

2017 at the Children’s Hospital Colorado.

RESULTS: A total of 165 TN OFCs (78 single-nut, 85 multiple-nut) were

performed in 82 patients. There was no significant difference in overall

rates of successful (e.g., passed) single vs multi-nut OFC (p50.37), with

few overall challenge failures (13.9%) noted in either group (13 single-nut

vs. 10 multi-nut failures). There were no significant differences in major

baseline attributes between groups, including mean age at first TN reaction

(p50.78), age at time of challenge (p50.29), mean most recent TN sIgE

(p50.96) or skin prick test wheal (p50.735), though there was signifi-

cantly higher lifetime epinephrine utilization in the multi vs. single TN

groups (p50.04).

CONCLUSIONS: In evaluating TN sensitized patients, performing

multiple TN OFCs on the same day is a safe and feasible alternative to

performing individual TN OFCs on different days. Further study to

evaluate the scope of associated health and economic benefits of same-

day multiple TN OFCs vs. single-day OFCs is ongoing.

503 Long-Term Outcomes of Outpatient Oral Food
Challenges

Pia J. Hauk, MD1, Amy Huang2, Joy E. Zimmer, BS1, Ruthie E.

Knowles, MSW1, and Bruce J. Lanser, MD1; 1National Jewish Health,

Denver, CO, 2Emory University, Atlanta, GA.

RATIONALE: The oral food challenge (OFC) is the gold-standard to

diagnose food allergy (FA). OFCs are frequently performed to prove

tolerance or demonstrate resolution of FA. Limited data exists regarding

continued consumption of a food and how often reactions occur after

OFCs.

METHODS: Parents of children ages 0-21 years who passed anOFCwere

asked to complete surveys about frequency and severity of allergic

reactions, frequency of oral intake and comfort level eating the food after

OFCs.

RESULTS: 164 children passed 381 OFCs. Subsequent allergic reactions

were observed in 5.2% (20/381) of OFCs, and 2.1% (8/381) were graded as

severe. The incidence of reaction after passing ranged from 3.4-13.6%

depending on the food: cow’s milk 8.7% (2/23), baked milk 11.8% (2/17),

hen’s egg 4.3% (2/47), baked egg 3.8% (1/26), soy 13.6% (3/22), peanut

10% (3/30), tree nuts 3.4% (5/148), coconut 9% (1/11), and fish 11.1% (1/

9). 67.7% (258/381) of patients ate the food at least once a month after

passing the OFC. The main reasons for not eating the food regularly

included that the family does not eat the food regularly (n547) and the

child does not like the taste (n560).

CONCLUSIONS: OFCs are an important aspect of FA practice. The

majority of patients continue eating the food after passing an OFC, and

future reactions are rare. It is important to offer OFCs when clinically

indicated. Patients should be counseled regarding regular consumption of

the food and to continue carrying an epinephrine auto-injector after passing

an OFC until continued tolerance has been established.

504 Infant/Toddler Oral Food Challenge Outcomes

Cynthia A. Esteban, MSN, MPH, Wayne G. Shreffler, MD PhD

FAAAAI, Yamini V. Virkud, MD, and Michael Pistiner, MD MMSc;

Food Allergy Center, Massachusetts General Hospital, Boston, MA.

RATIONALE: The importance of infant/toddler oral food challenges

(OFCs) and early introduction of foods has grown, though, data are still

limited regarding optimal timing and dietary adherence.

METHODS: Infant/toddlers age 6-35 months participated in OFCs to

various foods from October 2017 to August 2018 in a specialty hospital

unit. Chart review at baseline included prior testing and reaction history.

OFC failure rate and treatment were analyzed by age (infants 6-11 months

versus toddlers 12-35 months). A follow-up survey was sent in September

2018 to assess dietary incorporation of challenge food.

RESULTS: 125OFCswere completed (44% peanut, 38% baked egg, 14%

baked milk, 4% other food; 30% infants). Overall failure rate was 26% and

was not significantly different by food. Failure rate for infants compared to

toddlers was not significantly different by food. Epinephrine was

administered in infants (n53, 8% of infant OFCs); in toddlers (n53, 3%

of toddler OFCs), in 19% of all positive challenges, and 5% overall.

Antihistamine/oral steroid was administered in 38% of failed OFCs. No

child received a second dose of epinephrine, intravenous fluids, broncho-

dilators, oxygen, or transfer of care. Of infant peanut OFCs screened using

national guidelines (n518), 28% failed, with one dose of epinephrine

administered.

CONCLUSIONS: OFCs in these two age groups were safe. Rate of

epinephrine administrationwas lowwith no advanced support required. No

differences were observed in OFC failure rate by food or by age.

505 Negligible Impact of Age, Sex, and Type of
Allergen on Oral Food Challenge Passage Rate

Christopher D. Brooks, MD1, Peter Melchert, MD2, Allan

Stillerman, MD FAAAAI3, and Nancy L. Ott, MD FAAAAI4; 1University

of Minnesota, Minneapolis, MN, 2Children’s Hospitals and Clinics of

Minnesota, Minneapolis, MN, 3Allergy and Asthma Specialists, Minneap-

olis, MN, 4Allergy & Asthma Specialists, PA, Minneapolis, MN.

RATIONALE: The decision to proceedwith an oral food challenge (OFC)

to rule out IgE-mediated food allergy can be complex. While the patient’s

medical history and family’s preferences are important, information

concerning passage rates among different allergens and ages may be

helpful in guiding decision making.

METHODS: All charts of pediatric patients who had OFCs performed at

Children’s Hospitals and Clinics of Minnesota over two and a half years

were reviewed.

RESULTS: 332 food challenges were completed: 150 (45%) for peanut,

48 (14%) for egg, 44 (13%) for tree nuts, 23 (7%) for milk, 13 (4%) for

baked egg, 10 (3%) for shellfish, 9 (3%) for soy, 7 (2%) for wheat, and five

or less for each of baked milk, coconut, fish, fruits/vegetables, sesame, and

other allergens. 218 (66%) were male and 113 (34%) were female. 125

were ages 0-4 (38%), 143 (43%) were ages 5-10, and 64 (19%) were 11 or

older. 258 (78%) passed their OFC. There was no association between type

of allergen and passage of the OFC (p50.554). Chi-squared test found an

association (x2(1)5 6.238, p50.044) between sex and passage with 87%

(98) of females and 75% (164) of males passing their OFC. However, sex

was not found to be predictive of passage based on logistic regression

(x2(1)528.766, p50.068). Chi-squared test found no association between

type of allergen and passage (p50.405) or age range and passage

(p50.605).

CONCLUSIONS: An association but not a predictive relationship exists

between female sex and passage of an OFC. Other factors are not

associated.
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506 Oral tolerance versus immunological
mechanism in children with cows milk allergy

Luiza M. Marino, MD1, Ana C. Rozalem-Reali, MD2, Barbara Luiza B

Cancado, MD1, Julio Cesar Gontijo, Jr, MD1, Renan Augusto

Pereira, MD1, Isabella B. Manhaes, MD1, Marilia M. Moraes, MD1, Car-

olina S. Aranda, MD, PhD2, Renata R. Cocco, MD, PhD2, Marcia C.

Mallozi, MD2, and Dirceu Sole, MD, PhD, FAAAAI2; 1Federal University

of S~ao Paulo, Sao Paulo, Brazil, 2Federal University of S~ao Paulo, S~ao

Paulo, Brazil.

RATIONALE: Cow’s milk allergy (CMA) appears to be the most

common food allergy in children worldwide. Our goal is to correlate oral

challenge tests (OCT) results to age and immunological mechanism in

pediatric patients with CMA diagnosis followed in a Brazilian referral

center of Allergy and Clinical Immunology.

METHODS: Clinical history, laboratorial findings and test results were

collected from 115 pediatric patients with CMA followed in 2017 through

electronic medical record.

RESULTS: Among 115 patients who presented with CMA, 57% of the

reactions were IgE-mediated (IgE-m), 20% were non-IgE-mediated

(NIgE-m) and 23%,mixed reactions. Seventy two patients showed positive

cow’s milk IgE in vivo or in vitro: 53 with IgE-m allergy and 3 NIgE-m.

Eighty three patients went through an OCT to evaluate tolerance; 18%

(n515) of IgE-m, 27% of mixed allergy and 45% (n511) of NIgE-m did

not elicited clinical symptoms. The median age of CMA resolution was

39 months for IgE-m, 21 for NIgE-m and 55 for mixed reactions.

Median age of tolerance to baked milk was 27 months (7 OCT).

Currently, the median age of children who are still not tolerant in our ser-

vice is 51 months for IgE-m, 26 for NIgE-m and 55 for mixed reactions.

CONCLUSIONS: The presence of specific IgE in CMA, isolated or

related to T lymphocytes, seems to be a predictor of persistent clinical

course in the patients followed in our service (p<0,05). Furthermore, it is

worthy to remember that specific IgE can remain positive even after

development of oral tolerance.

507 Anaphylaxis during oral food challenge: can we
predict it?

Bruna Pultrini Aquilante, Mariana Barp Melnik, La�ıs Ferreira Brum,

Andrea Solferini Barros, Maira Mastrocola Leite, Lais Pereira Millan,

Tatiana Paskin Martins, Cristiane N. Santos, MD, Mayra de Barros Dorna,

Antonio Carlos Pastorino, MD, PhD, and Ana Paula Moschione Castro,

MD, PhD; University of Sao Paulo, Sao Paulo, Brazil.

RATIONALE: Despite being the gold standard for food allergy diagnosis,

oral food challenge (OFC) poses an inherent risk of undesirable reactions,

including anaphylaxis. Risk factors for severe symptoms remain unclear.

This study aims to describe OFC outcomes to identify possible risk factors

for anaphylaxis in this procedure.

METHODS: Retrospective evaluation of medical records from patients

with suspected IgE-mediated food allergy to cow’s milk (CM) or egg, who

underwent OFC in a pediatric hospital (2016-2018). Patients challenged to

either raw or processed CM/egg were included. Anaphylaxis was defined

according to Sampson et al, 2006. Data were compared through non-

parametric tests

RESULTS: 125 OFC (97/CM and 28/egg) carried out in 80 patients

(median age of 6.5y) were reviewed. Anaphylaxis was observed in nearly

one third of the tests (41). Among these, the first complaint was

oropharyngeal pruritus. The most affected systems were cutaneous

(82.9%), followed by respiratory (78%), and less frequently cardiovascular

(9.7%). Most patients achieved clinical resolution of symptoms after one

dose of epinephrine, but five patients required additional doses. One patient

had a biphasic anaphylaxis. OFC with raw food compared to processed

allergen evidenced similar potential to trigger anaphylaxis (p> 0.05).

Personal history of asthma or prior anaphylaxis did not increase the risk of

anaphylaxis on OFC (p>0.05). Among patients challenged with raw

allergens, older age increased the risk of anaphylaxis (p<0.001).

CONCLUSIONS: OFC is a high risk setting for anaphylaxis regardless of

allergen processing or patient’s medical history. Readiness for emergen-

cies is always mandatory, as severe reactions could not be anticipated.

508 Differences in Failed Oral Food Challenges
Among Five Common Tree Nuts in Children

Kelly Newhall, MD1, Omar Bushara, MD/MPH (c)2, Jialing Jiang, BA2,

Jamie L. Fierstein, PhD2, Ruchi S. Gupta, MDMPH2,3, and Aaron T. Don-

nell, MD FAAAAI1; 1Chicago Family Asthma & Allergy, S.C., Chicago,

IL, 2Northwestern University Feinberg School of Medicine, Chicago, IL,
3Ann & Robert H. Lurie Children’s Hospital, Chicago, IL.

RATIONALE: Tree nuts account for a large proportion of severe food

allergic reactions. However, there is a lack of data on the outcomes of oral

food challenges (OFC) with these foods. This study aims to provide insight

into the proportion of failed OFC among common tree nuts.

METHODS: We used retrospective clinical chart data from 417 food

allergic children ages 0 to 17 years seen at two allergy and asthma clinics in

Chicago. With an alpha level of 0.05, we used two-sample tests for

proportions to determine significant differences between the proportions of

failed food challenges.

RESULTS: The data set contained 15 walnut food challenges, 65 almond,

23 hazelnut, 7 pecan, and 9 cashew. The proportion of failed walnut and

cashew OFCs was 33.3% and 44.4% respectively, whereas it was 14.3%,

1.5%, and 4.4%, for pecan, almond, and hazelnut, respectively. We found

significant differences between the proportion of failed walnut and either

almond challenges (p<0.001) or hazelnut challenges (p<0.05). Significant
differences were also seen in the proportion of failed cashew and either

hazelnut challenges (p<0.05) or almond challenges (0.00).

CONCLUSIONS: These data suggest that walnut and cashew allergies

may behave differently than other tree nut allergies. Further research is

needed to elucidate the reasons for this potential difference, and to create

threshold lab values for recommendation of OFC.

509 Early Introduction of Peanut in a Solo Allergy
Practice

Mark Holbreich, MD FAAAAI1, and Kirsten Turchin, MD2; 1Allergy

and Asthma Consultants, Indianapolis, IN, 2Dermatology Inc, Carmel, IN.

RATIONALE: We aim to report our experience with peanut challenges

for early introduction of peanut in a solo allergy practice.

METHODS: In the spring of 2015 we wrote all offices whose patients we

had seen in the past to encourage them to send patients suitable for early

peanut introduction. All referred patients has PST to peanut, egg, milk,

wheat and soy. Patients with a negative PST to peanut were asked to begin

peanut at home. However some families opted for an in office challenge

(Group 1) Patients with a positive PST to peanut were offered an open

graded challenge (group 2).

RESULTS: Between 5-15 and 6-18, 37 infants had a peanut challenge.

The mean age at challenge was 6.6 months. Group 1 had 9 infants and

100% passed their challenge. However 3 (33%) of the infants subsequently

developed a positive PSTand clinical symptoms of peanut allergy. Group 2

had 28 infants. Nineteen children passed the graded challenge and 7 failed

(36%).The mean wheal size for all infants was 4.7mm. Four of the seven

who failed had a PST > 8mm. No infants in group 2 developed peanut

allergy in follow up. Eleven of the infants (30%) were referred from one

pediatric dermatology practice.

CONCLUSIONS: Infants with a negative PST were at high risk of

becoming peanut allergic with time suggesting that careful follow is

required. A PST greater than 8mm posed a risk for failing. A single

pediatric dermatology practice accounted for 30% of referrals
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510 Slow stepwise resolution protocol for children
allergic to egg, milk, or wheat: comparison
between schoolchildren and preschool children

Takashi Kusunoki, MD PhD1, Kumiko Mukaida, MD PhD1,2, Kenji

Inoue, MD1, Fumihito Nozaki, MD1, and Jiro Takeuchi3; 1Department

of Pediatrics, ShigaMedical Center for Children, Moriyama, Shiga, Japan,
2Kumiko Allergy Clinic, Kyoto, Kyoto, Japan, 3Department of Clinical

Epidemiology, Hyogo College of Medicine, Nishinomiya, Hyogo, Japan.

RATIONALE: While the majority of children who are allergic to egg,

milk, or wheat enter remission before starting school, the course of the

disease for schoolchildren who remain allergic has not yet been thoroughly

investigated.

METHODS: We enrolled children who are allergic to these foods and had

attempted the 1 g oral food challenge (OFC) and compared the results of

the challenge between schoolchildren and preschool children. Those who

passed the challenge underwent a subsequent home challenge with a fixed

dose, which was increased on an outpatient basis every two months until

they achieved the goal dose. Multiple logistic regression analysis was

performed to identify factors associated with the results.

RESULTS: In total, 359 children were enrolled, among whom 77 were

schoolchildren and 282 were preschool children. The proportion of

positive reactions to the 1 g OFCwas significantly higher in schoolchildren

(37.7% vs 12.4%, p<0.0001). The development of positive symptoms was

associatedwith the levels of food-specific IgE and component-specific IgE.

The proportion who achieved the goal dose was significantly lower (80.5%

vs 91.8%, p50.03) and the proportionwho developed symptoms during the

protocol was significantly higher (39.0% vs 19.2%, p50.006) in school-

children. The development of symptoms was associated with the level of

food-specific IgE and past history of severe symptoms.

CONCLUSIONS: Although schoolchildren had a higher risk for a

positive reaction, 80% of those who passed the 1 g OFC reached the

goal dose. This demonstrates that schoolchildren should regularly undergo

food challenges while bearing the risk factors in mind.

511 Pediatric Oral Food Challenge Outcomes by
Food Type in a Large Pediatric Allergy Clinic

Shikha Gupta, MD1, Melissa L. Robinson, DO2, and Bruce J. Lanser,

MD1; 1National Jewish Health, Denver, CO, 2DuPage Medical Group,

Chicago, IL.

RATIONALE: Oral food challenges (OFC) are the gold standard for the

diagnosis of food allergy. OFC practices, pass rates, and challenged foods

vary widely amongst clinicians. A recent OFC death has raised concerns

about the safety of performing OFCs in clinic.

METHODS: We performed a retrospective review of all pediatric (ages 0-

21 years) OFCs from January 2017 through May 2018 at a tertiary care

pediatric allergy clinic. Pass/fail determination was made by the individual

clinician at the time of OFC.

RESULTS: 951 OFCs were conducted with an overall pass rate of 79.3%

(n5765). Pass rates varied by challenged foods: cow’smilk 81.6% (31/38),

bakedmilk 63.4% (26/41), hen’s egg 84.4% (76/90), baked egg 64.7% (57/

88), wheat 54.5% (6/11), soy 78.3% (18/23), peanut 65.6% (63/96), seeds

83.6% (51/61), fish 94.1% (16/17), shellfish 92.8% (26/28), coconut 88.9%

(16/18), and other foods 85.7% (102/119). Tree nuts had an overall pass

rate of 89.1% (277/311) with the following for specific tree nuts: almond

96.9% (94/97), walnut/pecan 77.9% (60/77), cashew/pistachio 85.5% (53/

62), and hazelnut 90.5% (48/53).

CONCLUSIONS: Clinical OFCs performed by a large group of pediatric

allergists at one center had an overall high pass rate of 79.3%. OFCs to

some foods very rarely resulted in failure (almond 96.9%), despite varying

practices, including aggressive OFCs. Egg, baked egg, peanut and tree nuts

accounted for 76%ofOFCs performed.Our data suggests that OFCs can be

safely performed in the outpatient clinical setting. Allergists should be

capable and willing to perform a broad range of OFCs in the pediatric

population.

512 An Observed Serving Dose is Not Necessary
Following a Standard Divided Dose FPIES Oral
Food Challenge (OFC)

Mariam W. Guenther, MD1, Maria Crain, CPNP2, Layla Samandi1,

Christopher P. Parrish, MD1, and J. Andrew Bird, MD FAAAAI1; 1Univer-

sity of Texas Southwestern Medical Center, Dallas, TX, 2Children’s Med-

ical Center, Dallas, TX.

RATIONALE: The method for an FPIES OFC is not standardized and

reported approaches vary. We reviewed our experience with FPIES OFCs

to evaluate whether an observed serving is necessary 2-3 hours following

the initial divided dose OFC.

METHODS: Retrospective chart review of patients undergoing an FPIES

OFC from July 2010 to July 2018. OFC doses ranged from 0.03-0.6g

protein/kg body weight divided in 3 equal doses over 45 minutes. An age-

appropriate serving could be given 3 hours later at the discretion of the

provider. OFCs were retrospectively categorized as high-risk if the patient

had a previous reaction requiring ED evaluation or if the OFC was

performed to reported food trigger.

RESULTS: Forty-six patients (25 female, 21 male), median age 18.5

months (6-118 months), underwent 88 OFCs (68 high-risk). Reactions

occurred in 11% (10/88) with symptoms developing after a median

cumulative dose of 0.35 g/kg (0.2-0.6 g/kg). Fifty-one percent (45/88) of

OFCs did not receive a repeat serving after the initial graded OFC. All

reactions occurred within 3 hours of the initial graded OFC in high-risk

OFCs to uncooked milk (n53), soy, rice, lightly cooked egg, baked egg,

cooked cheese, peanut, and pork (all n51). Total dose administered did not

differ between high-risk (mean50.429) and low-risk (mean50.41) OFCs

(p50.74).

CONCLUSIONS: Our data suggests that the majority of patients with

FPIES will react after the initial dose, and therefore an observed serving is

not necessary. Additional investigation is warranted to standardize the

FPIES OFC.

513 The Percentage of Total IgE Specific for Peanut
Among Children Who Pass or Fail a Peanut Food
Challenge

Tia E. Roy, RN, NP1, Holliday T. Carper, BS1, Deborah D. Murphy, RN1,

and Peter W. Heymann, MD2; 1University of Virginia, Charlottesville, VA,
2Division of Asthma, Allergy & Immunology, University of Virginia

Health System, Charlottesville, VA.

RATIONALE: The percentage of total IgE specific for an allergen in

serum and on basophils has been shown to correlate.We evaluated whether

the ratio of specific IgE for peanut/total IgE in serum differs among

children who pass or fail a food challenge.

METHODS: Twenty four children >_ 3 yrs of age underwent a peanut food

challenge. Previous reactions to peanut, prick skin test (PST) results, and

serum assessments of total IgE, peanut specific IgE, and IgE to peanut

components were evaluated.

RESULTS: Ten children were sensitized to Arah 1 and/or 2. Five FAILED

their challenge (reacting to <_ 1.8 grams peanut protein); median age and

PST size5 4 yrs and 5mm. Five PASSED their challenge; median age and

PST size 5 5 yrs and 7 mm. Four in each group experienced a previous

reaction to peanut. Specific IgE to peanut was 3.4% of the total IgE among

those who FAILED their challenge compared to 0.8% among those who

PASSED (p 5 0.23). By comparison, specific IgE to peanut was 0.3% of

total IgE among 14 children who PASSED the challenge and lacked IgE ab

to Arah 1 or 2 (p 5 0.01 compared to the 5 sensitized to Arah 1 or 2 who

FAILED the challenge; p 5 0.18 compared to those who PASSED).

CONCLUSIONS: The percentage of total IgE specific for peanut was

higher among children who failed their challenge and may serve to judge

the safety of a peanut food challenge.
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514 Assessing the sensitivity and specificity of self-
reported short-acting beta agonist (SABA)
inhaler use with electronic medication
monitors (EMMs)

Rahul Gondalia, MPH1, William Anderson, MD2, Heather Hoch, MD2,

Leanne Kaye, PhD1, Stanley J. Szefler, MD FAAAAI2, and David A.

Stempel, MD1; 1Propeller Health, San Francisco, CA, 2Children’s Hospi-

tal Colorado, Aurora, CO.

RATIONALE: Asthma control determination relies on accurate reporting

of SABA utilization; however, it is often limited by recall bias. We

therefore assessed the utility of self-reported SABA use.

METHODS: Data were collected from 1,062 adults (2016-2018) with

self-reported asthma and >_4 weeks of EMM-recorded SABA use prior to

the completion of a mobile Asthma Control Test (ACT). ACT Question 4

(Q4) assessed self-reported rescue inhaler/nebulizer medication use during

the prior 4 weeks with responses: 1) not at all, 2) <_1x/week; 3) 2-3x/week;

4) 1-2x/day; and 5) >_3x/day. Four-weekmean EMM-recorded SABA puffs

was binned into comparable responses: 1) 0/week; 2) 1x/week; 3) >1-3x/

week; 4) >3-14x/week; and 5) >14x/week. Asthma was considered

‘‘uncontrolled’’ with responses of 3), 4), or 5), then sensitivity, specificity,

and area under the receiver operating curve (AUC) was calculated to

evaluate the utility of Q4 on EMM-defined ‘‘uncontrolled’’ asthma using

logistic regression. Lastly, prevalence of under-reported SABA use was

quantified as the proportion of patients with a Q4 response coinciding with

lower EMM-recorded use.

RESULTS: The median Q4 response was 3 (IQR:2-4) and EMMs

recorded on average 8 (SD:16) puffs/week. Approximately 60.5% and

64.9% of patients had uncontrolled asthma according to Q4 and EMMs,

respectively. The Q4 sensitivity, specificity, and AUC was 82%, 63% and

0.72, respectively, with 35% of patients under-reporting SABA use.

CONCLUSIONS: The utility of self-reported vs. objectively-recorded

SABA use was good. Under-reporting was prevalent, highlighting the

potential value of EMM data to more precisely identify uncontrolled

asthma with higher sensitivity.

515 Adapting and Expanding the Algorithmic
Software Tool to Help Manage Asthma
(ASTHMAXcel) for Pediatric Use

Mohammod Arafat1, Obumneme Njeze1, and Sunit P. Jariwala, MD

FAAAAI2; 1Division of Allergy/Immunology, Albert Einstein College

of Medicine and Montefiore Medical Center, Bronx, NY, 2Division of Al-

lergy/Immunology, Montefiore Medical Center / Albert Einstein College

of Medicine, Bronx, NY.

RATIONALE: Poor patient health literacy and adherence contribute to

the high degree of asthma-related morbidity and mortality. We previously

developed the patient-facingASTHMAXcelmobile application, which has

been linked to favorable process and clinical outcomes data in adults. We

recently created a pediatric version, ASTHMAXcel Adventures. This

study evaluates this intervention regarding patient satisfaction and asthma

illness representation (IR) among children and caregivers.

METHODS: ASTHMAXcel Adventures includes interactive games,

animated educational videos, quizzes, and personalized feedback to

promote guideline-based asthma management. We enrolled 29 pediatric

(7-17 years old) patients into the study. We evaluated pre-intervention IR

through the Asthma Illness Representation (AIRS, administered jointly to

children and caregivers), then provided participants with the intervention,

after which the post-intervention AIRS and the validated Client

Satisfaction Questionnaire-8 (CSQ-8 administered to caregivers) were

completed. We used Student’s t-test to analyze these data.

RESULTS: 29 patients (females513) were enrolled into this study, with a

mean age of 10.7+/-2.5 years (range 7 to 15 years). Most patients (n522)

were highly satisfied (CSQ-8 score greater than 30 of 32 maximum points)

with the intervention. Both males and females were equally satisfied with

the application (p50.15). Compared to baseline, mean AIRS scores

increased after the intervention (31.3+/-9.6 vs 47.4+/-21.7, p<0.01). The

change in AIRS was not associated with patient age or gender.

CONCLUSIONS: The ASTHMAXcel Adventures mobile application

has been linked to improved asthma IRs and a high degree of user

satisfaction. Further ongoing studies are evaluating the intervention

through a longer time frame and with a larger patient sample.

516 Defining Minimal Clinically Important
Differences (MCID) in Chronic Cough: Analyses
of Objective Cough Counts from a Phase 2
Randomized Controlled Trial

Allison M. Nguyen1, David Muccino1, Surinder Birring, MD2, Elizabeth

D. Bacci3, Margaret K. Vernon4, Daniel Mines1, and Jaclyn A. Smith5;
1Merck Sharp & Dohme Corp., Kenilworth, NJ, 2King’s College London,

Leicester, United Kingdom, 3Evidera, Seattle, WA, 4Evidera, Bethesda,

MD, 5University of Manchester, Manchester, Manchester, United

Kingdom.

RATIONALE: Chronic cough (CC) is a condition resulting in negative

physical, emotional and social outcomes. Objective measures to quantify

frequency of cough are necessary in clinical trials to examine treatment

efficacy; however, the degree of cough reduction required to be considered

a minimal clinically important difference (MCID) has not been defined.

The objective was to define the MCID for objective cough counts (OCCs).

METHODS: Pooled data from a Phase 2 RCT of an investigational

treatment for CC were analyzed. Enrollees were non-smokers, had

refractory/unexplained CC for >_1yr, and baseline cough severity VAS
>_40mm. The 24-hour OCC (VitaloJAK�, Vitalograph, Buckingham, UK;

Baseline, Week4) and Patient Global Impression of Change (PGIC;

Week4) data were analyzed. MCIDs were defined using distribution-based

(MCID-D; ½ standard deviation and standard error of measurement) and

anchor-based (MCID-A; receiver operating characteristic curves [ROC]

and PGIC) analyses.

RESULTS: Analyses from n5253 participants (mean age 60.2; 76%

female) resulted inMCID-D estimates of 11.3% to 19.7% for OCC.MCID-

A/ROC analyses indicated that mean OCC reduction at Week4 of 38% had

the best sensitivity/specificity for predicting PGIC responses of ‘‘somewhat

improved,’’ ‘‘improved,’’ or ‘‘very much improved’’. Among those report-

ing themselves as ‘‘somewhat improved’’ and ‘‘improved’’ vs. ‘‘very much

improved,’’ the corresponding %reductions in OCC were 29.7% and

57.5%, respectively.

CONCLUSIONS: Taken together, these results provide guidance on the

degree of change in OCC that can be considered clinically meaningful to

help guide treatment decisions and drug development. Specifically,

clinicians may consider OCC reductions in the range of 20-30% as the

MCID.
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517 Asthma Outcomes in Patients Using Telehealth
Interventions: A Literature Review

Samhitha Munugoti1, Brijesh G. Mangrolia2, Jai G. Shahani2, and Sunit

P. Jariwala, MD FAAAAI3; 1Albert Einstein College of Medicine and

Montefiore Medical Center, Bronx, NY, 2Rutgers University, New Bruns-

wick, NJ, 3Division of Allergy/Immunology, Montefiore Medical Center /

Albert Einstein College of Medicine, Bronx, NY.

RATIONALE: There has been an upward trend in the utilization of digital

interventions in healthcare settings. We conducted a targeted literature

search to identify the impact of mobile applications on health outcomes for

patients suffering from asthma.

METHODS: A focused literature review was performed for published

manuscripts (PubMed) and clinical trials (CT.gov) written aboutmobile in-

terventions utilized to treat patients suffering from asthma from 2013-

2018. The key terms ‘‘asthma mobile apps’’, ‘‘asthma mobile’’, and

‘‘asthma digital interventions’’ were used for our search.

RESULTS: We reviewed a total of 64 studies including 23 published

manuscripts, 34 clinical trials, and 7 systematic reviews. These studies

assessed clinical (39.1%) and process outcomes (28.1%). Clinical out-

comes included self-management of symptoms and medications (17.2%),

asthma control (Asthma Control Test) scores (10.9%), adherence to

medication (10.9%), asthma symptoms (3.1%), urgent health care and

hospitalizations (3.1%), pulmonary function tests (1.6%) and asthma

quality of life (1.6%). Process outcomes included platform usability

(14.1%), patient satisfaction (9.4%), patient and/or provider self-efficacy

(7.8%) , and healthcare provider-patient relationship (1.6%). 26 studies

(40.6%) showed improvement of patient outcomes, 5 studies (7.8%)

showed no difference and 28 studies (43.8%) had not published their

results.

CONCLUSIONS: Our data suggest that mobile health applications have

positively affected health outcomes for patients suffering from asthma.

However, this telehealth intervention can only reach a limited population

(i.e. those that have access to the technology).To address this concern,

further studies might focus on how telehealth affects health outcomes

based on socioeconomic background.

518 Usability of a Novel Digital Asthma
Management Program

Bronwyn U. Harris, MD1,2, Michael Carchia, MD1, Michelle F.

Huffaker, MD3, and David N. Cornfield, MD2; 1Tueo Health, Inc, San

Francisco, CA, 2Stanford University, Stanford, CA, 3Allergy and Asthma

Medical Group of the Bay Area, Walnut Creek, CA.

RATIONALE: Digital asthma management programs can enable closer

monitoring and improved asthma management in the home environment.

The Tueo program involves non-contact physiologic monitors, personal-

ized analytics, and a smartphone application (app) to deliver targeted

educational and clinical feedback that promotes asthma self-management.

Whether the caregivers of asthmatic children find the app easy to use and

access remains unknown.

METHODS: Data relevant to usability was derived from a larger

randomized controlled study designed to determine the impact of this

platform on asthma control. This sub-analysis includes 77 participants who

were in the intervention arm and responded to the final survey at the

conclusion of the 16-week study.

RESULTS: 83% reported a positive experience with the program. 86%

reported the Tueo program helped in managing their child’s asthma. 74%

felt that the system was easy to use. Participants reported the alerts were

among themost helpful program tools (55%) followed by the asthma coach

(47%), education in the app (35%) and sensor data (33%). The likelihood to

recommend on a scale of 0-10 had an average score of 8.5. Engagement, as

measured via response rate to physiologic alerts was 88%.

CONCLUSIONS: Overall, satisfaction with the programwas high, which

may contribute to long term engagement. The majority of participants felt

the Tueo program was beneficial relative to asthma management and was

easy to use. All program tools were reported as helpful with the alerts being

most helpful.

519 Economic Outcomes Associated with
Attainment of Healthcare Effectiveness and
Data Information Set (HEDIS) Measures in
Patients with Persistent Asthma (PA):
Stratification by Attainment of Medication
Management (MM) and/or Asthma Medication
Ratio (AMR)

Huan Huang1, Aimee Near1, Rinat Ariely2, Michael DePietro2, Miao

Jiang1, Alberto Batista2,3, Karthik Ramakrishnan2, and Giselle Mosnaim4;
1IQVIA, Cambridge, MA, 2Teva Pharmaceutical Industries, Frazer, PA,
3Jefferson College of Population Health, Philadelphia, PA, 4NorthShore

University HealthSystem, Evanston, IL.

RATIONALE:MMandAMRare HEDISmeasures that may be useful for

evaluating asthma control interventions to reduce the economic burden of

asthma. This real-world study assessed healthcare resource use (HRU) and

costs for PA patients stratified by attainment of MM and/or AMR.

METHODS: This retrospective database analysis of claims linked to

ambulatory electronic medical records included patients aged >_5 years

with evidence of PA and continuous enrollment from May 2015 to April

2017. Patients attaining MM (proportion of days covered with asthma

controller medication [ACM] >_75%) and/or AMR (ratio of ACM to total

asthma medications >_0.5) were identified during a 1-year baseline period.

HRU and costs during a 1-year follow-up period were compared between

those attaining/not attaining MM (+MM/-MM) and attaining/not attaining

AMR (+AMR/-AMR).

RESULTS: Overall, 12,042/20,706 +MM/-MMpatients and 24,388/8,360

+AMR/-AMR patients were identified. During the 1-year follow-up, the

mean numbers of hospitalizations and emergency department visits were

lower (p<0.0001) for +MM/+AMR versus -MM/-AMR (0.11/0.11 versus

0.14/0.19 and 0.38/0.45 versus 0.72/1.02, respectively). Overall, costs

were lower for +AMR versus -AMR (total costs: $14,747/$17,804,

p<0.0001; asthma-related costs: $2,545/$2,967, p50.001; total pharmacy

costs: $6,000/$6,203, p50.3) but not for +MM versus -MM (total costs:

$16,112/$15,187, p50.02; asthma-related costs: $2,623/$2,670, p50.7;

total pharmacy costs: $6,976/$5,515, p<0.0001).

CONCLUSIONS: Overall and asthma-specific costs were lower for

patients attaining AMR, but not MM, mainly due to higher pharmacy costs

for patients attainingMM. This suggests thatMMattainment may not be as

economically beneficial as AMR attainment. Further studies are needed to

better understand this finding.
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520 Aligning Guideline Criteria for Asthma Control
with Digitally Collected Data

Linda Zhu, MD1, Yesenia Ramirez1, Daniel Villalobos-Terrazas1, Karen

Reyes1, Naomi BenIsrael-Olive1, Rahul Gondalia, MPH2, Leanne

Kaye, PhD2, David A. Stempel, MD2, and Giselle Mosnaim1; 1NorthShore

University HealthSystem, Evanston, IL, 2Propeller Health, San Francisco,

CA.

RATIONALE: National Asthma Education and Prevention Program

(NAEPP) guidelines focus on assessment of asthma control at office visits

to adjust controller therapy. In contrast, electronic medication monitors

(EMMs) enable real-time assessment of increased short-acting beta-2
adrenergic (SABA) use for timely remote intervention. We examined

whether current guidelines can be applied to EMMs or whether alternative

recommendations are needed.

METHODS: Using EMMs, SABA use was continuously monitored in 32

participants, 25-65 years of age, with uncontrolled asthma. After 4-weeks,

we categorized SABA use as non-regular (as needed for treatment of

symptoms) or regular, defined as either daily regardless of symptoms or

preemptively before exercise or known allergen exposure. The first week of

data (run-in) was excluded. Asthma control status was determined by

absolute number of days of SABA use based on NAEPP guidelines (>_3

days/week for at least one week during weeks 2-4) and by relative increase

in use (>_1 day/week increase for weeks 3 or 4 from week 2). Fisher’s exact

test was used for analysis.

RESULTS: Of 32 participants, 12.5% (4/32) were regular SABA users.

Using the relative definition of asthma control, 3 of 4 regular users had well

controlled asthma, while the absolute definition considered all 4 as not well

controlled. In non-regular users, therewas a marginal relationship between

asthma control status between absolute vs. relative definitions (p5 0.38).

CONCLUSIONS: Change in SABA use may predict the need to adjust

controller therapy and imminent exacerbation risk. Algorithms are needed

to determine both as digital signals are integrated into clinical practice.

521 Evaluating Smartphone and Internet Access and
Attitudes Towards Using Asthma Mobile
Applications:A Qualitative Study Conducted in
Gujarat, India

Dhruv G. Patel, MD1, Sunit P. Jariwala, MD FAAAAI2, Vinit

Mehta, MD3, and Sukruti Dave, MD4; 1Albert Einstein College of Medi-

cine and Montefiore Medical center, Bronx, NY, 2Division of Allergy/

Immunology, Montefiore Medical Center / Albert Einstein College of

Medicine, Bronx, NY, 3Iva hospital, Baroda, India, 4Gotri Medical Col-

lege, Baroda, India.

RATIONALE: Approximately 10%of theworld’s asthma sufferers live in

India, and asthma is widely underdiagnosed in this country. Within a

growing digital healthmarket in India, smartphone and internet-based apps

can help with asthma self-management. Few studies have reported

smartphone and internet access among asthma sufferers in India, and

there is a lack of data regarding patient attitudes towards patient-facing

asthma self-management apps.

METHODS: Our physician collaborators in several settings (private

hospital, government hospital) in Gujarat (India) administered paper-based

surveys to patients (adults and caregivers of children) with asthma. The

survey included items such as home access to smartphones and the internet,

patients’ willingness to use a smartphone and/or internet-based applica-

tion, attitudes towards receiving push notifications (regardingmedications,

air quality, environmental allergens, temperature), and attitudes towards

engaging with app-based educational videos and games. The survey was

administered on-site within outpatient clinical sites.

RESULTS: A total number of 21 patients (12 pediatric, 9 adult patients)

completed the survey. Out of 21 participants, 19 (90%) participants

expressed interested in using a smartphone and/or internet-based applica-

tion. Eighteen (86%) had access to a smartphone and/or the internet. 19/21

(90.5%) participants were willing to watch educational videos, and all

participants were willing to receive text messages and push notifications

regarding medications. Among all study participants, 20/21 (95%)

believed that app-delivered information regarding environmental factors

would be helpful.

CONCLUSIONS: The study population is above the national average of

smartphone users, and these data suggest participants’ willingness towards

using the smartphone and internet-based applications for self-management

and asthma education.

522 Quality Assessment of the Care of Acquired
Angioedema Patients at our Institution

Heather H. Stern, DO1, and Timothy J. Craig, DO, FAAAAI2; 1Penn

State Health Milton S. Hershey Medical Center, Hershey, PA, 2Penn State

Health Milton S. Hershey Medical Center, Penn State College of Medi-

cine, Hershey, PA.

RATIONALE: Acquired angioedema with low C1-inhibitor (AAE) is a

rare disorder. To ensure optimal care of patients with this condition,

recurrent quality assessments are necessary.

METHODS: We performed a chart review of 6 AAE patients seen from

2011-2018 at our institution. The study met IRB exclusion. A checklist of

variables included documentation of monoclonal gammopathy (MG),

lymphoma, on-demand therapy, long-term prophylaxis, number of yearly

attacks, rituximab use, and pre-procedural/pre-dental plans.

RESULTS: Patients A-C have documented MG and lymphoma. Patient D

has documented MG without progression to lymphoma. Patient E has

Crohn’s disease although has not been diagnosed with MG or lymphoma.

Patient F has documented lymphoma. All 6 patients have icatibant as a

rescue medication. Over the past year, patient A had 8 attacks, patients B

and C had 1 attack each, patient D had 2 attacks, and patient E had no

attacks. Patient F transferred care closer to home, so this data point is

lacking. Patient B is the only patient who received rituximab for

angioedema and responded well. None of the patients are currently on

angioedema prophylaxis. Pre-procedural prophylaxis was documented at

the most recent visits only for patients A,C,D, and E.

CONCLUSIONS: Overall, there was consistency with documentation

and management of the care of our AAE patients. There was room for

improvement with documentation of pre-procedural prophylaxis. While

patient E’s AAE is thought to be related to autoimmune disease, all of the

patients including patient E have undergone oncologic screening, which is

critical given the association between AAE and lymphoproliferative

disorders.
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523 A Value-Based Cost Analysis to of Epinephrine
Auto-injector Pricing to Prevent Pediatric
Fatalities

Marcus S. Shaker, MD MS FAAAAI1, and Matthew J. Greenhawt, MD

MBAMSc2; 1Dartmouth-HitchcockMedical Center, Lebanon, NH, 2Chil-

dren’s Hospital Colorado, Aurora, CO.

RATIONALE: Unjustified cost variation in self-injectable epinephrine

auto-injectors may represent a barrier to community anaphylaxis manage-

ment. The average retail price for autoinjectors has increased from < $100

prior to 2010, to > $600 for some devices. Value-based pricing is a method

of drug pricing where the drug cost is based on the magnitude of benefit it

delivers, and can provide a useful benchmark for rational epinephrine auto-

injector costs. We used simulation and cost-effectiveness analysis to define

value-based pricing of epinephrine auto-injectors.

METHODS: Markov simulations of peanut allergic children with or

without personal epinephrine were evaluated over extended time horizons

to evaluate cost-ceilings for value-based epinephrine prices. Children

without auto-injectors assumed 10-fold to 100-fold fatality risk increases

in sensitivity analysis. Costs were evaluated from a societal perspective.

Cost-effective care was defined as care costing <$100,000/quality of life

adjusted year (QALY).

RESULTS: The value-based price for epinephrine based on 10-fold

fatality risk differencewas $34.51 for an auto-injector twin-pack, assuming

a ceiling for an incremental cost effectiveness ratio (ICER) of $100,000/

QALY.At a 100-fold fatality risk difference the value-based pricewas $378

per twin-pack. However, at a market cost of $635 per twin-pack the auto-

injector ICER was $1,782,439 per QALY, which would not be considered

within a value-based cost range.

CONCLUSIONS: In a simulation of peanut-allergic children, value-

based epinephrine cost $34.51 - $378.18 per twin-pack, even at exagger-

ated fatality risks. This suggests some auto-injector prices are not cost-

effective in preventing food allergy fatalities.

524 Real World Data Of Canadians Living With
Hereditary Angioedema: Part 1- Demographics

Jacquie Badiou1, Linda Howlett1, Anne Rowe1, Kim Steele1, Jenna

Falbo2, Stephanie Santucci2, Jodi Valois2, and William H. Yang, MD,

FAAAAI3,4; 1HAE Canada, Ottawa, ON, Canada, 2Ottawa Allergy

Research Corporation, Ottawa, ON, Canada, 3University of Ottawa Med-

ical School, Ottawa, ON, Canada, 4Ottawa Allergy Research Corporation

and University of Ottawa Medical School, Ottawa, ON, Canada.

RATIONALE: Hereditary angioedema (HAE) is an unpredictable and

serious genetic disorder affecting approximately 1:10,000 to 1:50,000.

Clinically, it is manifested by painful, unpredictable edema of the face,

larynx, abdomen, genitals and extremities. We sought to better understand

the demographic profiles of Canadians living with HAE.

METHODS: In 2017-2018, the first National Canadian HAE survey was

electronically sent to all HAE Canada members. Data from respondents

was collected and analyzed using percentage of total surveys.

RESULTS: The demographic location of HAE patients living in Canada

includes: Ontario, Alberta, Manitoba, British Columbia, Nova Scotia,

Quebec, Saskatchewan, and Newfoundland and Labrador. 140 respondents

indicated their relationship to HAE as; 81% are adults living with HAE,

10% are caregivers of an adult living with HAE who lives with them, 2%

are caregivers of an adult living with HAEwho does not livewith them, 2%

are adults awaiting a diagnosis, and 4% are other or unknown. Among 109

respondents, 79% are female and 21% are male. When asked about their

HAE type, 60% were type 1/2 C1-inhibitor protein deficiency, 26% have

HAE with normal C1-inhibitor, 10% unsure, and 4% have acquired

angioedema.

CONCLUSIONS: This survey helps to better understand the current

demographic profile of Canadians living with HAE. However, data

interpretation is limited due to the uncertainty of necessary sample size

required to be representative of the true population. Overall, our results

demonstrate that HAE patients can be found across Canada and that the

majority of patients are aware of their diagnosis.

525 Real World Data Of Canadians Living With
Hereditary Angioedema: Part 2- Attack Profile

Linda Howlett1, Jacquie Badiou1, Anne Rowe1, Kim Steele1, Jenna

Falbo2, Stephanie Santucci2, Jodi Valois2, and William H. Yang, MD,

FAAAAI3,4; 1HAE Canada, Ottawa, ON, Canada, 2Ottawa Allergy

Research Corporation, Ottawa, ON, Canada, 3University of Ottawa Med-

ical School, Ottawa, ON, Canada, 4Ottawa Allergy Research Corporation

and University of Ottawa Medical School, Ottawa, ON, Canada.

RATIONALE: Hereditary Angioedema (HAE) is a rare genetic disorder

that is characterized by episodes of unpredictable painful swelling. To

better understand the challenges of Canadians living with HAE our

objective was to gather real world attack profile data.

METHODS: In 2017-2018, the first National Canadian HAE survey was

electronically sent to all HAE Canada members. The following data was

based solely on adult participants.

RESULTS: Among 104 participants with HAE they reported a diagnosis

of: Type 1 or 2 C1-inhibitor protein deficiency (60%), HAE with normal

C1-inhibitor (26%), acquired angioedema (4%), and unsure of diagnosis

(10%). In the last year, 78% were symptomatic, 11% were asymptomatic,

and 11% were unsure. Regarding their frequency of attacks: 61% had 7 or

more attacks, 22% had 1-6 attacks, 6% had no attacks, and 10% were

unsure. Identifiable attack triggers vary from stress (87%), typing/writing

(78%), trauma (70%), illness (61%), medical procedures (61%), anxiety

(55%), and Ace Inhibitors (6%). Other factors that increase HAE

symptoms include: menopause (9%), estrogen contraceptives (33%), and

menstruation (47%). To treat these attacks, 84% use an agent, compared to

16% who do not.

CONCLUSIONS: Our findings demonstrate the majority of participants

are knowledgeable in identifying their triggers and managing their attacks.

Results show improvements are necessary for proper diagnosis and

awareness of the disease. Since the number of people living with HAE is

estimated, our data is limited to the respondents and may not represent the

broader Canadian HAE population.
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526 Real World Data Of Canadians Living With
Hereditary Angioedema: Part 3- Treatment
Utilization

Jenna Falbo1, Anne Rowe2, Jacquie Badiou2, Linda Howlett2, Kim

Steele2, Stephanie Santucci1, Jodi Valois1, and William H. Yang, MD,

FAAAAI3,4; 1Ottawa Allergy Research Corporation, Ottawa, ON, Canada,
2HAE Canada, Ottawa, ON, Canada, 3University of Ottawa Medical

School, Ottawa, ON, Canada, 4Ottawa Allergy Research Corporation

and University of Ottawa Medical School, Ottawa, ON, Canada.

RATIONALE: Hereditary Angioedema (HAE) is a complex debilitating

disease that is often misdiagnosed and under treated. Our study objective

was to gain insight into which treatments Canadians are using for their

acute attacks, prophylactic treatments, and the frequency of

administration.

METHODS: In 2017-2018, the first National Canadian HAE survey was

electronically sent to all HAE Canada members. The following data was

based solely on adult participants.

RESULTS: Participants are treatingwith: C1 esterase Inhibitor (Berinert)-

61%, C1 esterase Inhibitor (Cinryze)-3%, Icatibant (Firazyr)-10%,

Androgen (Danazol)-5%, Tranexamic acid-3%, No pharmaceutical treat-

ment-3%, and Other-15%. Berinert is being used: On demand (36%),

Chronic Prophylaxis only (9%), Chronic Prophylaxis and on demand

(55%). Cinryze is being administered for: Chronic Prophylaxis only

(33%), and for both Chronic Prophylaxis and on demand (67%). Firazyr is

being administered: On demand (89%), and for both Chronic Prophylaxis

and on demand (11%). Danazol is being used for: On demand (25%),

Chronic Prophylaxis only (25%), Chronic Prophylaxis and on demand

(50%). Tranexamic acid is taken for Chronic Prophylaxis and on demand

(100%) by all respondents.

CONCLUSIONS: The data collected demonstrates that treatments are

being used interchangeably for acute and prophylaxis treatment despite the

indications listed on the product monographs. These results validate that

patients in consultation with their HAE specialists have determined an

individualized treatment schedule. All results are limited to the respon-

dents and may not represent the broader Canadian HAE population.

527 What is Anaphylaxis: A Critical Appraisal of the
Quality of Anaphylaxis Information on YouTube

Ismael Carrillo-Martin, MD1, Lakshmi Kallur, MD2, Lyda Cuervo-

Pardo, MD3, J. Chavez, MD4, Shayan Sinha Mahapatra4, Jaime Men-

diola-Jimenez, MD5, Keerthi Reddy, MD2, Rajmohan Rammoha, MD4,

Kaushik Mohan6, and Alexei Gonzalez-Estrada, MD1; 1Mayo Clinic Flor-

ida, Jacksonville, FL, 2East Tennessee State University, Johnson City, TN,
3Division of Allergy and Immunology, Department of Medicine, North-

western University Feinberg School of Medicine, Chicago, IL, 4Cleveland

Clinic, Weston, FL, 5Private practice, Mexico City, Mexico, 6University of

Tennessee, Knoxville, TN.

RATIONALE: Patients frequently use Internet as information source and

YouTube is one of the most popular websites. We evaluated the quality of

information in anaphylaxis videos on YouTube.

METHODS: The 292 most viewed anaphylaxis videos on YouTube from

November 1-29, 2017were included in the study. Videos were analyzed for

characteristics, source, and content. Sources were classified as: medical

doctor (MD), nursing, paramedic, dental, alternative-medicine provider

(AMP), patient, media, and professional society. We used a previously

published scoring system (Global Quality Score; GQS) [Langille M et al

Clin Gastroenterol Hepatol. 2010;8(4):322-8] that rates the overall quality

of videos and created a scoring system (Anaphylaxis-Data Quality Score;

A-DQS) based on current guidelines and the GQS. For A-DQS, -10 and 36

were the lowest and highest scores possible. Negative points were assigned

for misleading information. Six blinded reviewers scored each video

independently. Two-tailed analysis was performed to compare scores by

source. Intraclass correlation (ICC) was used to assess agreement between

reviewers.

RESULTS: Videos had a median of 1005.5 views. MD was the most

common source (23.6%) while the least common source was AMP (2.4%).

MD videos scored highest (A-DQS 8.6, GQS 2.8) and were significantly

different fromAMP, patients/parents, professional society, and paramedics

(p<0.001). The highest ICC were for were nursing, dental, and MD

(r50.973, r50.968, and r50.922 respectively; p<0.001).

CONCLUSIONS: While MD was the most common source and scored

the highest, differences were significant for only four out of eight sources.

This suggests that YouTube videos are a source poor quality of information

regarding anaphylaxis.

528 Effect of Sublingual Allergen Specific
Immunotherapy in Mono-sensitized Versus
Poly-sensitized Patients with Mild Allergic
Asthma

T. Novikova1, E. Dotsenko2, L. Maslova1, and Lawrence M. Dubuske,

MD FAAAAI3,4; 1Belarusian Medical Academy of Postgraduate Educa-

tion, Minsk, Belarus, 2Belarusian State Medical University, Minsk,

Belarus, 3Immunology Research Institute of New England, Gardner,

MA, 4George Washington University School of Medicine, Washington,

DC.

RATIONALE: Efficacy of sublingual allergen-specific immunotherapy

(SLIT) for mild allergic asthma (MAA) patients having various sensitiza-

tion patterns was assessed.

METHODS: 104 patients-72 with MAA and 32 healthy subjects were

assessed for total IgE level; allergen specific IgE levels; serum IL-13 levels;

peak flow (PF); and asthma control test (ACT). Group 1 included 32

sensitized to one group of allergens (dust mites; molds; dander’s; tree,

grass, or Artemisia pollens). Group 2 included 32 patients sensitized to

multiple allergen groups ( RIDA qLine Allergy Panel Testing: Quantitative

Analysis of specific IgE -R-Biopharm, Germany). All patients received

SLIT for 12 months (Sevapharma, Czech Republic) and were assessed 6

and 12 months after beginning SLIT and 12 months after ending SLIT.

RESULTS: Initially Group 2 had 10% decreased maximum PF(p50.004)

and 34% decreased PF daily variation (p50.026) and (Mean, 25-75%)

higher total serum IgE - 227. 9 (131.29-324.51) IU/ml versus 86.7(48.5-

124.9) IU/ml in Group 1; and serum IL-13- 93.9(74.67-113.13) pg/ml

versus 42. 3(34.4-50.2) pg/ml in Group 1. Both groups required less beta-2

agonist at 6 months. Group 1 eliminated inhaled corticosteroids (flutica-

sone 250 mg a day) 6 weeks earlier than Group 2. SLIT reduced asthma

exacerbations throughout treatment and 12 months later (Me, 25-75%):

Group 1 before SLIT 1.1(0.4-1.8); after 12 months of SLIT 0.3(0.1-0.5)

exacerbations annually; Group 2 before SLIT 3(2.3-3.7), after 12 months

of SLIT 1.6(0.7-2.5) exacerbations annually.

CONCLUSIONS: Both mono-sensitized and poly-sensitized MAA

improved with SLIT, with more rapid onset seen in mono-sensitized

MAA patients.
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529 Non-pharmacological treatment with Liposomal
Eye Spray Is As Effective As Antihistamine Eye
Drops For The Relief Of Allergic
Rhinoconjunctivitis Symptoms Induced By
Conjunctival Provocation Testing

Silke A. Allekotte1, Anne-Nele Grzella1,2, Sabine Schleicher2, Kija Shah-

Hosseini2, Anatoli Astvatsatourov3, Esther Raskopf1, and Ralph Mosges,

MD FAAAAI1,2; 1CRI - Clinical Research International Ltd., Cologne,

Germany, 2Institute of Medical Statistics and Computational Biology

(IMSB), Faculty of Medicine, University of Cologne, Cologne, Germany,
3Clinical Trials Center Cologne, Cologne, Germany.

RATIONALE: Liposomal eye spray (LS) is normally used to treat dry

eye.Whether LS also relieves symptoms due to allergic rhinoconjunctivitis

(ARC) has not yet been sufficiently investigated. The aim of this study was

to assess the onset of action and the reduction of allergy symptoms of LS in

comparison to antihistamine eye drops (AD).

METHODS: In this open, non-interventional study, adults with ARC

received either LS or AD for the relief of eye irritation after artificial

allergen exposure. The Conjunctival Provocation Test (CPT) was used to

trigger typical symptoms of ARC. All patients completed a questionnaire

before and after CPT. Eye irritation was rated on a visual analog scale

(VAS) at 6 time points. Conjunctival redness was analyzed using objective

digital analysis of images taken during the study visit.

RESULTS: Data were collected from 40 patients (20 per group) who

underwent CPT in routine medical care. In both groups, 80% of patients

perceived an onset of action within 0-2 minutes after application of LS or

AD following CPT. Relief of eye irritation increased throughout the visit

for both groups. Digital analysis showed that the mean proportion of

conjunctival redness decreased from 10.3% to 7.0% for LS and from 10.4%

to 6.5% for AD. The largest difference between LS and AD was observed

10 minutes after application (LS: 8.9%, AD: 6.0%; P50.094).

CONCLUSIONS: Liposomal eye spray is a non-pharmacological

treatment option for ARC, showing no significant difference or relevant

numerical inferiority to AD in any parameter studied.

530 Comparison of Topical N-Acetylaspartylglutamic
Acid (Naabak�) Efficacy Versus Topical
Fluorometholone (Flucon�) in Allergic
Conjunctivitis Related To Birch Pollen in
ALYATEC Environmental Exposure Chamber
(EEC)

Tristan Bourcier, MD1, Alina Gherasim, MD2, Ibrahim Choual, MD2,

Nicole Beck2, Audrey Jacob2, Florian Schoettel2, Nathalie

Domis, Ph.D2, and Frederic J. De Blay De Gaix, MD2; 1Strasbourg Uni-

versity Hospital, Strasbourg, France, 2ALYATEC, Strasbourg, France.

RATIONALE: Topical mast cell stabilizers are used for allergic

conjunctivitis, but their efficacy as compared to topical corticosteroids is

not known. We studied the non-inferiority of topical Naabak� versus

Flucon� during controlled exposures to airborne Bet v1 in Strasbourg

EEC.

METHODS: 24 adult subjects with moderate allergic conjunctivitis to

birch pollen were included in a randomized, single-blind, cross-over study.

All patients had a positive Conjunctival Provocation Test (CPT). Subjects

were allocated to one of the 2 treatment sequences during 5 days before

exposures. Conjunctival response was assessed by Abelson score (positive

if >_5) using a slit-lamp every 10 minutes during 4 hours of 40 ng/m3 of Bet

v1 in 2 consecutive days.

RESULTS: After treatment, the mean quantity of Bet v 1 was not

significantly different between Naabak� and Flucon� group (1.32 ng,

versus 1.30 ng). Time necessary to obtain a conjunctival response was

statistically different with Flucon� and Naabak� compared to baseline. A

priming effect of exposure was found between exposure 1 and 2 (increase

risk developing a positive conjunctival by 2.3 on the second day).

CONCLUSIONS: For the first time, the non-inferiority of Naabak�
versus Flucon� regarding the quantity of allergen responsible of a

conjunctival response has been confirmed. The efficacy of the 2 treatments

was demonstrated. A priming effect on conjunctival response was shown.

The EEC appears to be a good model to assess the efficacy of topical

treatments in allergic conjunctivitis.

531 Vernal Kerataconjunctivitis Treated With
Omalizumab: a serie of cases

Pamela Pittelkow Silva1, Pâmela Pittelkow1, Dirceu Sole, MD, PhD,

FAAAAI2, Marcia C. Mallozi, MD3, Carolina S. Aranda, MD, PhD2, Jes-

sica Luna Junqueira Vasconcelos4, Myrna Serapi~ao dos Santos5, and De-

nise de Freitas3; 1Federal University S~ao Paulo, S~ao Paulo, Brazil,
2Federal University of S~ao Paulo, Sao Paulo, Brazil, 3Federal University

of S~ao Paulo, S~ao Paulo, Brazil, 4Universidade Federal de S~ao Paulo,

S~ao Paulo, Brazil, 5Federal Unviersity od S~ao Paulo, S~ao Paulo, Brazil.

RATIONALE: Vernal keratoconjunctivitis (VKC) is considered a severe

form of conjunctival allergic disease. The quality of life is severely

impaired and treatment is complex and poorly responsive. The objective of

this study was to evaluate the ophthalmologic clinical improvement with

the use of omalizumab (OM).

METHODS: Evaluation of three patients in the use of OM with objective

score (OS - up to 8) and subjective (SS - up to 10) score (Spadavecchia et

al., 2006) for clinical evaluation on days 0 and 180 and also the evaluation

of the allergen sensitization performed through ImmunoCAP ISAC�.

RESULTS: Patient 1, male, 6 years; patient 2, female, 23 years; patient 3,

male, 15 years. All with allergic rhinitis, severe asthma andVKC refractory

to classic therapies, including oral immunosuppression and immuno-

therapy. All patients presented significant sensitivity to mites (nDer p1 and

rBlo t5). The OMwas indicated for asthma in regular doses. Regarding the

scores: the initial values were SO 7 and SS 9,5; SO 7.5 and SS 8; SO 8 and

SS 10. After 180 days of treatment with OM, the values were 4/5; 3/5; 4,5 /

4 respectively. Significant decrease in asthma symptoms and allergic

rhinitis was also observed.

CONCLUSIONS: OM is a humanized monoclonal antibody that binds

circulating free IgE, thereby controlling the inflammatory process. In the

reported cases, improvement in ocular symptoms was evident, but further

studies are needed to prove the efficacy and safety of OM in VKC.
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532 Assessment Of The Optimal Concentration Of a
Depigmented Polymerized Phleum pratense
Extract By Means Of Allergen Exposure
Chamber (AEC)

Angelika Sager, MD, PhD1, Oliver Pfaar2, and Jaime Sanchez Lopez3;
1LETI Pharma GmbH, Witten, Germany, 2University, Germany Man-

nheim, Heidelberg, Wiesbaden, Germany, 3Laboratorios LETI SL, Barce-

lona, Spain.

RATIONALE: Dose-response studies are required showing optimal

efficacy of an allergen extract in AIT. The allergen exposure chamber

(AEC) is an outcome parameter accepted by the regulatory authorities for

this purpose.

METHODS: 193 (FAS) patients with grass pollen allergic rhinitis/

rhinoconjunctivitis were treated in a DBPC study with 4 concentrations

of 1000, 3000, 5000 and 8000 DPP/ml allergen extract over 20 weeks in

Germany, Poland and Spain. A 1-day build-up phase of the corresponding

extract was followed by 5 maintenance doses in 3-4 weeks intervals.

Patients were exposed to 4000 Dactylis grains/m3 in an AEC at baseline

and after AIT. Primary endpoint was the reduction of the total nasal symp-

tom score assessed in the AEC before and after treatment with depig-

mented polymerized Phleum extract vs. placebo. Secondary parameters

were specific IgE, IgG1 and IgG4, Phleum component resolved diagnosis

and safety.

RESULTS: Statistically significant differences were found between 1000

DPP/mL vs 8000 DPP/mL treatment groups (p 5 0.0249) for the FAS

population. The immunological analysis showed statistically significant

increases in a dose-dependent manner in all active groups for the sIgE,

sIgG1 and IgG4. Severe local reactions occurred only in few patients.

Regarding systemic reactions, 43.1% of patients receiving placebo and

51.1 % patients in the highest concentration developed WAO grade I or II

systemic reactions. One systemic reaction in the 5000 DPP/ml group was a

grade III reaction.

CONCLUSIONS: A dose-dependent immunological response was

observed with the depigmented polymerized Phleum extract up to 8000

DPP/ml. No safety concerns were detected at any of the concentrations

evaluated.

533 Pollen and Dry Eye Severity in the NIH Dry Eye
Assessment and Management (DREAM) Study

Joanne F. Shen, MD1, Erich J. Berg, MSII2, Gui-Shuang Ying, MD, PhD,

MPH3, Perry Sheffield, MD, MPH4, Loretta Szczotka-Flynn, OD, PhD,

FAAO5, and Maureen Maguire, PhD3; 1Mayo Clinic in Arizona, Scotts-

dale, AZ, 2Midwestern University, Glendale, AZ, 3University of Pennsyl-

vania, Philadelphia, PA, 4Icahn School of Medicine at Mount Sinai, New

York, NY, 5University Hospitals, Cleveland, OH.

RATIONALE: Dry eye disease is an increasingly prevalent problem

affecting quality of life. Pollen and allergic conjunctivitis are thought to

exacerbate dry eye disease. Previously, retrospective data from the national

VeteransAffairs has linked low humidity, high pollen, and high pollution to

dry eye ICD10 diagnosis. The DREAM trial is the first NEI-sponsored

randomized controlled trial prospectively studying 535 subjects’ dry eye

disease.

METHODS: Data on pollen was available from 10 National Allergy

Bureau pollen counting stations for 148 of the 535 DREAM subjects.

Pollen counts were correlated with baseline dry eye symptoms (Ocular

Severity Disease Index [OSDI] and Brief Ocular Discomfort Index

[BODI]) and signs (corneal fluorescein stain, lissamine green conjunctival

stain, tear break up time, Schirmer’s testing).

RESULTS: Total pollen count is significantly correlated with OSDI

environmental triggers subset questions (Pearson correlation coefficient

r50.25, p<0.01) and BODI (r50.18 p<0.05). An increase in tear break up

time was paradoxically correlated with increased pollen count (r50.26,

p<0.01). Pollen counts were not correlated with severity of corneal and

conjunctival staining and Schirmer’s testing.

CONCLUSIONS: Dry eye symptoms, but not dry eye signs, correlated

with pollen count. These results suggest that some dry eye symptoms may

be allergic phenomenon in susceptible patients. In times of high pollen

count, treatment of allergic conjunctivitis may be considered for improving

dry eye symptoms. As climate change brings longer frost-free seasons,

increase in ragweed and tree pollen may negatively impact dry eye disease.

Further prospective studies on the relationship between dry eye and pollen

are needed.

534 Bronchial hyperresponsiveness in patients with
local allergic rhinitis and lower airway
symptoms

Paloma Campo, MD PhD FAAAI1, Maria Salas, MD PhD1, Ibon Egui-

luz-Gracia, MD PhD1, Gador Bogas, MD PhD2, Esther Barrionuevo, MD

PhD1, Beatriz de Juli�an, MD1, Teresa Espino, RN1, MD Ca~namero, RN3,

M. J. Torres, MD PhD FAAAI4, and Carmen Rondon, MD PhD1; 1Hospi-

tal Regional Universitario de M�alaga - IBIMA, M�alaga, Spain, 2Allergy

Unit, IBIMA, Regional University Hospital of Malaga, UMA, M�alaga,
Spain, 3Hospital Regional Universitario M�alaga - IBIMA, M�alaga, Spain,
4Allergy Unit, Regional University Hospital of Malaga-IBIMA-UMA,

M�alaga, Spain.

RATIONALE: Similarly to allergic rhinitis (AR), many local allergic

rhinitis (LAR) individuals report bronchial symptoms suggestive of

asthma. In a follow-up study in LAR patients, bronchial symptoms

increased from 18.4% to 24.4% during the first five years and to 30.7%

after ten years. Though these findings indicate that close to 30% of subjects

with LAR will have symptoms of asthma at some point of their evolution,

this aspect remains to be analysed in detail. The aim was to evaluate the

presence of asthma in LAR patients based on validated objective methods.

METHODS: Patients with LAR, non-allergic rhinitis (NAR), AR, and

healthy controls (HC)were included. All patients had perennial rhinitis and

bronchial symptoms suggestive of asthma (mild-moderate) >_ 2 years.

Airways hyperresponsiveness was evaluated by methacholine challenge

test in all participants

RESULTS: Sixty-seven patients (29 with LAR, 20 with non-allergic

rhinitis (NAR), 18 with allergic rhinitis (AR)), and 8 healthy controls (HC)

were included. Subjects were mostly non-smokers, with a similar median

dose of inhaled corticosteroids in all groups. Median FEV1% in LAR

group (90%) was significantly higher compared to AR (75.5%, P50.002),

NAR (85%, P50.007) and HC (88%, P50.005). Fifty-two percent in the

LAR group (15/29) had a positive methacholine, 60% in NAR (12/20),

83.3% in AR (15/18) and 0% in HC (0/8). The percentage of confirmed

asthma was lower in LAR patients compared to AR (P50.031) and similar

to NAR (P50.771), with no differences between AR and NAR (p50.155).

CONCLUSIONS: Objectively confirmed asthma was less frequent in

LAR compared to AR.
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535 Patients and doctors perspectives on allergen
specific immunotherapy in Korea

Yoo Seob Shin, MD, PhD1, Jae-Woo Kwon2, Jae-Woo Jung3, Sang Min

Lee, MD, PhD4, Ji Hye Kim, MD5, Jeong-Hee Choi, MD, PhD6, Young

Min Ahn7, Soo-Young Lee, MD1, Jung-Won Park8, and Man Yong Han,

MD9; 1Ajou University School of Medicine, Suwon, Korea, 2Kangwon

National University Hospital, Chuncheon, Korea, 33Department of Inter-

nal Medicine, Chung-Ang University College of Medicine, Seoul, Korea,

Republic of (South), 4Gachon University Gil Medical Center, incheon,

Korea, 5Department of Internal Medicine, Kon-Yang University College

of Medicine, Daejeon, Korea, Republic of (South), 6Hallym University

Dongtan Sacred Heart Hospit, Hwaseong, Korea, 7Eulji General Hospital,

Seoul, Korea, 8Yonsei University College of Medicine, Seoul, Korea,
9Department of Pediatrics, CHA Bundang Medical Center, CHA Univer-

sity School of Medicine, Seongnam, Korea, Republic of (South).

RATIONALE: Allergen-specific immunotherapy (AIT) is the only

curative option of allergic diseases. However, a few proportions of allergic

patients take AIT because of undesirable perspectives. In this multicenter

cross-sectional study, we aimed to explore the patients’ and doctors’

perspectives of AIT through personal survey.

METHODS: Allergic patients who took AITwere included to answer the

survey developed by an expert panel of allergen and immunotherapy

workgroup in Korea. The questionnaire consisted of 10 items to patients

about demographics, perceptions, expectations, side-effects and satisfac-

tion and 17 items to doctors about each patients’ allergic status, used AIT

products, disease severity changes based on guidelines, and medication

changes after AIT.

RESULTS: Total 267 patients completed the survey. Their mean duration

of AITwas 27.3615.0 months, and the most prevalent disease was allergic

rhinitis (91.4%) followed by asthma (42.7%) and atopic dermatitis

(20.2%). Overall satisfaction rates of AIT in asthma and rhinitis were

85.3% and 86.4%, respectively. Asthma severity was dramatically

decreased after AIT (intermittent 7.9% to 63.4%, mild persistent 38.6%

to 28.7%,moderate persistent 46.5% to 6.9%, and severe persistent 6.9% to

1%). That of allergic rhinitis was also similar pattern (mild intermittent 0%

to 64.8%, moderate-severe intermittent 8% to 20.2%, mild persistent

10.8% to 14.1%, and moderate-severe persistent 81.2% to 0.9%). The

prescriptions of medication were much reduced in every drug class

(corticosteroid, antihistamine and leukotriene receptor antagonist) after

AIT.

CONCLUSIONS: AIT is a very effective treatment method and can

reduce disease severity as well as medication use with excellent

satisfaction to patients.

536 Efficacy of a quail eggs-based dietary
supplement for allergic rhinitis

Ekaterini I. Syrigou, PhD1, Fotios Psarros, MD2, Michail Makris3, Dimi-

tra Grapsa4, and Konstantinos Syrigos4; 1Allergy Department Sotiria Gen-

eral Hospital, Athens, Greece, 2Hellenic Navy Hospital, Athens, Greece,
3ATTIKON HOSPITAL, Athens, Greece, 4Athens School of Medicine,

Athens, Greece.

RATIONALE: We herein aimed to investigate the efficacy and safety of a

dietary supplement, comprising the natural bioactive ingredients of quail

eggs and the zinc mineral, in adult patients with active AR.

METHODS: Adult patients, aged 18 to 60 years, with active symptoms of

mild and intermittent AR, not receiving any other anti-allergic treatment

and in good general health, were eligible for enrolment in this multi-center,

single-arm, open-label trial. Objective and subjective responses to the

study product were assessed based on peak nasal inspiratory flow (PNIF)

measurements and self-rating of AR associated symptoms on a Visual

Analogue Scale (VAS). The primary efficacy endpoint was patient’s

response as measured by PNIF values at 15, 30, 60, 90 and 120 minutes

following administration of an oral dose (two tablets) of the study product.

RESULTS: PNIF values gradually increased from baseline (pre-treat-

ment), following oral consumption of the study product, with statistical

significance first reached minutes later (p50.002). VAS scores for all AR

symptoms gradually decreased from baseline, with statistical significance

first reached at 15 minutes (rhinorrhea, p50.042; itchy nose, p50.001;

sneezing p<0.001), 30 minutes (nasal congestion, p<0.001; itchy eyes,

p50.003) or 60 minutes (watery eyes, p50.04).

CONCLUSIONS: Our study results support the efficacy, rapid mode of

action and excellent tolerability of the investigated product for symptom-

atic treatment of mild intermittent AR. These data warrant confirmation in

further randomized placebo-controlled trials.

537 Factors influencing Skin Prick Test Positivity in
an Inner-City Pediatric Cohort (2013-2016)

Deepti Vellaichamy Manian, MD, Sairaman Nagarajan, MD, MPH,

Sarah Schmitz, MD, and Maria-Anna Vastardi, MD; SUNY Downstate

Medical Center, Brooklyn, NY.

RATIONALE: There continues to be a nationwide increase in atopy in

children, while obesity rates appear to have plateaued. This study

examined the influence of adiposity and other factors on skin prick test

(SPT) reactivity amongst inner-city children.

METHODS: We conducted a retrospective cohort study in 88 children

aged 1-19 on whom SPT to aero/food allergens was available. Adiposity

and SPT-positivity were examined in relation to demographics/atopic

conditions. Body mass index (BMI) percentiles, histories of food allergy

(FA), allergic rhinitis (AR), asthma (AS) and atopic dermatitis (AD) were

obtained. Pearson/Spearman correlation-matrices and chi-square tests

were conducted using SPSS v21.

RESULTS: In our population, 19% were obese and 51% were female. We

found AR in 75%, AS 40%, FA 47% and AD 43% of our children. 51%

SPT-positivity was indoor, 35% outdoor, 56% overall aero-allergen and

18% food allergens. Obesity was correlated with indoor and aero-allergen

positivity (r50.19 p50.07). BMI was positively correlated with histamine

response (r50.49 p50.02), BMI percentilewith wheal sizes of cat (r50.24

p50.04), cockroach (r50.18 p50.1) but negatively with casein (r5-0.98

p50.1) and mixed-fish (r5-0.83, p50.03). Age was correlated with cock-

roach (r50.32 p50.006). AR was correlated with AS (r50.25 p50.01)
and AD (r50.23 p50.02), as were FA and AD (r50.29 p50.006). AR

and aero-allergen positivity were correlated (r50.29 p50.006), but not

FA and food allergen positivity (r50.15 p50.16).
CONCLUSIONS: Adiposity and SPT-reactivity were positively corre-

lated in inner-city children, particularly to overall aero-allergens/indoor

allergens. Children with AR showed aero-allergen SPT-positivity, while

those with FA did not show food SPT-positivity.
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538 Local Allergic Rhinitis with House Dust Mite
Allergy in Thai Children with Chronic Rhinitis

Sasiwimon Traiyan; Division of Allergy and Immunology, Department

of Pediatrics, Faculty of Medicine Ramathibodi Hospital, Bangkok,

Thailand.

RATIONALE: Local allergic rhinitis (LAR) is characterized by local

allergic inflammation in nasal cavity and negative skin prick test (SPT) and

serum specific Ig E (sIgE). The prevalence of LAR is varying from

different country, study group and age ranges. This study was to determine

the prevalence and characteristics of LAR to Dermatophagoides ptero-

nyssinus (Der p) in Thai children with chronic rhinitis.

METHODS: Children 5-18 years with chronic rhinitis were recruited.

SPTs with the common inhalant aeroallergens and Phadiatop� were con-

ducted. Nasal allergen provocation test (NAPT) with Der p, at 15-minutes

interval and peak inspiratory flow (PNIF) were performed in all patients.

RESULTS: One hundred children with chronic rhinitis were enrolled with

the mean age of 9.7 63 year, 58 % were male. Allergic rhinitis (AR) was

diagnosed in 61 patients (positive SPTor Phadiatop�). Among 39 children

who had negative result of SPTand negative for Phadiatop�, 9 children had

positive responses to NAPTwithDer p. As a result, the prevalence of LAR
was 9% in childrenwith chronic rhinitis, and 23% in childrenwith negative

SPTand Phadiatop�. Therewas a significant difference in age between AR

and NAR groups 10.463.1 vs 8.562.7 year, P50.02. Percentage of play-

ing with dolls was significantly higher in LAR thanNAR (88.9% vs 37.9%,

P50.019) in subgroup analysis.

CONCLUSIONS: LAR is not uncommon in childrenwith chronic rhinitis

and must be considered in patients with typical AR symptoms but neither

negative SPT nor sIgE. NAPT should be performed for diagnosis LAR.

539 Race Is Associated With Sleep Disruption In
Chronic Rhinosinusitis

Leena Padhye, MD1, Phillip LoSavio, MD2, Serag Fares, MD1, Rafsa

Khan, MD1, Pete Batra, MD2, and Mahboobeh Mahdavinia, MD PhD3;
1Allergy/Immunology Division, Department of Internal Medicine, Rush

University Medical Center, Chicago, IL, 2Department of Otorhinolaryn-

gology-Head and Neck Surgery, Rush University Medical Center, Chi-

cago, IL, 3Division of Allergy/Immunology, Department of Internal

Medicine, Rush University Medical Center, Chicago, IL.

RATIONALE: Previous reports indicate patients with chronic rhinosinu-

sitis (CRS) have increased sleep disruption and that minority racial groups

havemore severe CRS. This study aimed to assess the relationship between

race and sleep disruption in CRS patients.

METHODS: A series of adult CRS patients were interviewed about their

sleep quality and sleep/activity cycles through standard questionnaires:

Epworth Sleepiness Scale (measures daytime sleepiness), Sino-Nasal

Outcome Test (SNOT), andMunich ChronoType Questionnaire [examines

circadian rhythms and social jet-lag (>2h shift in sleep-wake cycle

between work and work-free days)]. We used ANOVA and Chi-square

test to analyze the association of race with sleep-related variables.

RESULTS: There were 323 CRS patients included. Daytime sleepiness

was significantly different between the races, with higher sleepiness scores

in African-Americans and Hispanics compared to Caucasians (9.5665.06,

10.6066.09 and 7.5864.41, respectively;p50.05). African-Americans

had higher scores compared to Caucasians when asked about ‘‘lack of good

night’s sleep’’ on a scale of 0-6 (2.3661.93 vs. 2.0061.73, re-

spectively;p50.044). African-Americans also scored higher than

Caucasians when asked about ‘‘waking up tired’’ on a scale of 0-6

(2.5561.87 vs. 2.1661.65;p50.049). African-Americans and Hispanics

had higher frequency of social jetlag compared to Caucasians (14.5%, 25%

and 10.9%, respectively;p<0.001). Regression analyses adjusting for BMI,

age and gender showed similar results.

CONCLUSIONS: African-Americans and Hispanics with CRS had more

disrupted sleep compared to Caucasians with CRS. Given the importance

of sleep on physiologic mechanisms and overall health, these findings call

for studies evaluating the underlying mechanism of sleep disruption in

CRS with a focus on racial minorities.

540 Comparison of Different Criteria for the
Evaluation of Allergic Rhinitis Control in
Adolescents

La�ıs Gomes Japiass�u1, La�ıs Japiass�u1, Pamela Pittelkow Silva2, Pâmela

Pittelkow2, Patricia Guerzet Ayres Bastos3, Patr�ıcia Guerzet3, Marina Me-

deiros Caputo1, Marina Caputo1, Gustavo F. Wandalsen, MD4, Gabriele F.

Camilo, MD5, and Dirceu Sole, MD, PhD, FAAAAI6; 1UNIFESP, S~ao

Paulo, Brazil, 2Federal University S~ao Paulo, S~ao Paulo, Brazil, 3Federal

University of S~ao Paulo, S~ao Paulo, Brazil, 4Universidade Federal de Sao

Paulo - Unifesp, Sao Paulo, Brazil, 5Federal University of Sao Paulo, Sao

Paulo, Brazil, 6Federal University of S~ao Paulo, Sao Paulo, Brazil.

RATIONALE: Current literature recommends the level of control of

allergic rhinitis (AR) as guidance to treatment. Different criteria for

assessing AR control are available; however, few studies have compared

these methods. The objective was to evaluate the specificities of different

methods for clinical control of AR.

METHODS: Descriptive, transversal and prospective study. The AR

control was evaluated by the following criteria: Rhinitis Control

Assessment Test (RCAT) questionnaire, nasal symptom score (NSS),

visual analogue scale (VAS) and medical opinion about nasal symptom

(MO). According to the standardization of each criterion, the patients were

classified as ‘‘controlled’’ and ‘‘uncontrolled’’. The objective assessment of

nasal function was performed by measuring the peak nasal inspiratory flow

(PNIF).

RESULTS: 199 adolescents were evaluated (median 15 years, 56%male).

In total, 32% were considered controlled under the four criteria and 28%

under no criterion. The RACT classified more patients as "controlled’’

(59%). The strongest agreement was found between MO and NSS (84%,

Kappa 5 0.69) and the weakest between RCAT and VAS (68%, Kappa 5
0.39). Strong correlation was found between NSS and RCAT values (r:

-0.81) and between NSS and VAS (r: -0.68) and moderate between RCAT

and VAS (r: 0.75). No significant differencewas observed when comparing

the PFIN values of the patients considered controlled under the four

criteria.

CONCLUSIONS: The agreement between the methods of AR evaluation

control was heterogeneous, ranging from fair to substantial. The use of an

evaluation instrument can help and complement the MO. However, the

specificities of each method must be considered.
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542 Sex differences in Prostaglandin E2-dependent
homeostasis in aspirin-exacerbated respiratory
disease

Katherine N. Cahill, MD1, Tanya M. Laidlaw, MD FAAAAI2,3, Jing

Cui, MD, PhD2,3, Marina L. Palumbo, BA2, Joseph Singer2, and Joshua

A. Boyce, MD2,3; 1Vanderbilt University, Division of Allergy, Pulmonary

and Critical Care Medicine, Nashville, TN, 2Brigham and Women’s Hos-

pital, Division of Rheumatology, Immunology and Allergy, Boston, MA,
3Harvard Medical School, Boston, MA.

RATIONALE: Aspirin-exacerbated respiratory disease (AERD), a triad

of late-onset asthma, chronic rhinosinusitis with nasal polyposis and

respiratory reactions to inhibitors of cyclooxygenase-1, disproportionately

affects females. Impairments in prostaglandin (PG)E2, a known regulator

of leukotriene (LT) production and mast cell activation, are implicated in

the pathobiology of AERD.

METHODS: Self-reported clinical characteristics from subjects with

AERD enrolled in the Brigham and Women’s Hospital AERD patient

registry were stratified by sex. A subset of patients underwent an oral

aspirin challenge protocol with nasal fluid eicosanoids determined by

UPLC-MS. Nasal fluid tryptase was monitored.

RESULTS: In 386 subjects with AERD, females (57.3%) reported asthma

(P<.0001), nasal polyps (P<.0001), and NSAID-induced respiratory reac-

tion (P<.0001) development earlier in life and were more likely to have

been hospitalized for asthma (P<.0001) than males. During aspirin chal-

lenge, nasal fluid (n)PGE2 declined at respiratory reaction onset in females

(n512, -2.1760.89 pmol/mL, P5.04), but not in males (n57, 0.2961.13

pmol/mL), with a trend toward greater suppression over the 3-hour reaction

period (P5.11). The change in nPGE2 at reaction onset inversely corre-

lated with nasal fluid tryptase 1 hour later (rp5-.848, P5.001) and nasal

symptoms at onset (rp5-.541, P5.08) in females but not in males.

Females demonstrated a greater increase in nLTC4 (P5.06) which corre-

lated with the change in nasal symptoms (rp5.863, P<.001) 1 hour after re-

action onset.

CONCLUSIONS: Sex differences in PGE2-dependent regulation of mast

cell function in the respiratory tract may account for the greater prevalence,

earlier age of onset, and increased morbidity in females with AERD.

543 Mast cell hyperplasia in human type 2
inflammation: insights from single cell RNA
sequencing

Daniel F. Dwyer, PhD1,2, Jose Ordovas-Montanes, PhD3,4, Sarah K. Ny-

quist3,4, Kathleen M. Buchheit, MD1,2, Howard R. Katz, PhD1,2, Neil

Bhattacharyya, MD2,5, Tanya M. Laidlaw, MD1,2, Joshua A.

Boyce, MD1,2, Alex K. Shalek, PhD3,4, and Nora A. Barrett, MD1,2;
1Jeff and Penny Vinik Center for Allergic Disease Research, Division of

Rheumatology, Immunology, and Allergy, Department of Medicine, Brig-

ham and Women’s Hospital, Boston, MA, 2Harvard Medical School, Bos-

ton, MA, 3Institute for Medical Engineering and Science (IMES),

Department of Chemistry, and Koch Institute for Integrative Cancer

Research, MIT, Cambridge, MA, 4Broad Institute of MIT and Harvard,

Cambridge, MA, 5Department of Surgery, Brigham and Women’s Hospi-

tal, Boston, MA.

RATIONALE: Mast Cells (MCs) are tissue resident effector cells that

play key pathogenic roles in type 2 inflammatory diseases through the

generation and release of histamine, proteases, eicosanoids, and cytokines.

Although both parenchymal and intraepithelial MCs expand in number in

human airway diseases, including asthma and nasal polyposis, the

mechanisms driving the expansion of these subsets and the relationship

between them remains unclear.

METHODS: 7,052 MCs were isolated flow cytometrically from the nasal

polyps of 6 individual patients and profiled using the SeqWell platform for

massively parallel single cell RNA sequencing (scRNAseq). Relationships

between identified MC subsets were inferred using Diffusion Pseudotime

Mapping. Expression of cell surface markers and intracellular factors

distinguishing MC subsets were further validated through flow cytometric

analysis and sorting followed by protease immunostaining.

RESULTS: We identified three populations of MCs within nasal polyps,

characterized by distinct expression of surface receptors, proteases and

inflammatory mediators, including a previously unappreciated subset of

proliferating MCs. We established flow cytometric criteria for distinguish-

ing between parenchymal and intraepithelial MCs, and further propose a

shared origin for these two mature MC subsets from a recruited progenitor

population.

CONCLUSIONS: Our findings provide novel insight into the mecha-

nisms underlying MC hyperplasia during type 2 inflammation and the

relationship between the recruited progenitors, proliferating MCs, and

mature parenchymal and epithelial MC subsets found in type 2 inflamma-

tory settings.
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544 Siglec-8 Engagement Selectively Inhibits
Allergen-Dependent Degranulation of Human
Skin Mast Cells In Vitro

Piper A. Robida, PhD, Jeremy A. O’Sullivan, PhD, Yun Cao, MS, Soon

Cheon Shin, PhD, and Bruce S. Bochner, MD FAAAAI; Northwestern

University, Chicago, IL.

RATIONALE: Mast cells (MCs) are well-known for their role in allergic

responses. They can be activated through cross-linking of their high affinity

IgE receptors (FcεRI) by allergen, leading to the release of many pro-

inflammatory mediators. Sialic acid-binding immunoglobulin-like

(Siglec)-8 is a CD33-related receptor expressed on human MCs, though

not yet described on skin MCs. A key feature of Siglec-8 is its inhibitory

(ITIM) motif located within the cytoplasmic domain, suggesting that it

may inhibit activating (ITAM) signaling. We hypothesized that Siglec-8

would be expressed on human skin MCs and that its engagement would

prevent MC degranulation induced by some secretagogues but not others.

METHODS: Primary MCs were obtained by enzymatic dispersion of

discarded human skin. MC were assessed for purity and evaluated for

Siglec-8 expression using flow cytometry. OnceMCs achieved greater than

95% purity, around 4 weeks post-isolation, the function of Siglec-8 was

evaluated. MCs were stimulated with various concentrations of anti-FcεRI

in the presence or absence of mouse anti-Siglec-8 (1 mg/ml) and

degranulationwas assessed via colorimetric assay of beta-hexosaminidase.

Siglec-8 inhibitory effects were also evaluated following stimulation with

complement factor 5a (C5a) or compound 48/80 which signal through

C5aR and MrgX2, respectively, on MCs.

RESULTS: All human skin MCs expressed Siglec-8 on their cell surface

throughout the culture period. Siglec-8 engagement inhibited beta-hexos-

aminidase release triggered via FcεRI, but not via C5aR or MrgX2.

CONCLUSIONS: Siglec-8 engagement inhibits ITAM, but not seven-

spanner receptor-mediated MC activation in vitro.

545 Addition of IL-3 to Stem Cell Factor Dependent
Primary Human Mast Cell Cultures Induces a
Transient Basophilic Cell Population

Yuzhi Yin, PhD1, Yun Bai, MS2, and Dean D. Metcalfe, MD, FAAAAI3;
1Mast Cell Biology Section, Laboratory of Allergic Diseases, NIAID,

NIH, Bethesda, MD, 2Mast Cell Biology Section, Laboratory of Allergic

Diseases, National Institute of Allergy and Infectious Diseases, National

Institutes of Health, Bethesda, MD, 3Laboratory of Allergic Diseases/

NIAID/NIH, Bethesda, MD.

RATIONALE: IL-3 may be used to culture mast cells (MCs) from mouse

marrow. MCs cultured from human peripheral blood mononuclear cells

(PBMC), in contrast, require stem cell factor (SCF). IL-3 may be used to

enhance MC outgrowth in these cultures. We ask what differences the

addition of IL-3 would have over the time in SCF-dependent cultures.

METHODS: PBMCs from lymphocytapheresis were cultured in SCF

over 6-8 weeks +/- IL-3. Expression of cell surface markers and

intracellular tryptase was determined throughout the culture using flow

cytometry. b-hexosaminidase release was used to assess IgE-dependent

MC degranulation.

RESULTS: A transient basophil-like cell population (FcepsilonRI+,

CD117-) was observed in cultures containing IL-3. Sorted cells from a

3-week IL-3 MC culture were cultured for 4 additional weeks in SCF. The

FcepsilonRI+, CD117- (basophil-like cells) and FcepsilonRI-, CD117-

cells did not survive culture. FcepsilonRI+, CD117+ and FcepsilonRI-,

CD117+ cells remained viable and developed into MCs. Tryptase was

detectable only in CD117+ cells. MCs at 6-8 weeks in cultures containing

IL-3 exhibited less tryptase and a lower rate of b-hexosaminidase release.

CONCLUSIONS: IL-3 induces a transient basophil-like cell population

which is absent by 6 weeks. MCs cultured in IL-3 contained less tryptase

and exhibited lower degranulation thanMCs cultured in the absence of IL-

3. Thus, the presence or absence of IL-3 during the culture of MCs from

PBMC must be considered when reporting outcomes. Whether these

findings are relevant to the understanding of humanMCpopulations invivo

remains to be determined.

546 Dermal Exposure to Antimicrobial Chemicals
Induce Mast Cell Augmentation and
Mitochondrial Modification

Lisa M.Weatherly, PhD, Hillary L. Shane, PhD, Ewa Lukomska, Rachel

Baur, and Stacey Anderson, PhD; CDC/NIOSH, Morgantown, WV.

RATIONALE: Exposure to occupational chemicals can lead to allergic

disease such as asthma and allergic contact dermatitis. The skin plays a

major role in the development of allergy. Mast cells are in high abundance

in the skinwhere they interact with the environment and are known for their

roles in both innate and adaptive immune reactions. However, specific roles

for mast cells in chemical induced allergic disease have not been well

characterized. We hypothesize that dermal chemical exposure may alter

immune response via effects on mast cells.

METHODS: BALB/c mice were dermally exposed to representative

antimicrobial chemicals. Chemicals were selected based on hypersensi-

tivity classification. After 6 or 24 hours following final exposure, mast cell

markers andmitochondrial reactive oxygen species (mROS) were assessed

by flow cytometry and caspase-1 activity was measured via Caspase-Glow

1 Inflammasome Assay in the draining lymph-node (dLN) and/or skin.

RESULTS: Mast cells in animals exposed to the adjuvant (triclosan)

increased in number and frequency in the skin 6 hour post single exposure,

however by 24 hours numbers were back down to baseline levels. Triclosan

exposure also resulted inmROS level alterations and increases in caspase-1

activity in dLN cells. Interestingly, 24 hours post exposure, mast cell

frequency in the skin increased in animals exposed to the T-cell mediated

sensitizer (didecyldimethlyammonium chloride) but decreased in animals

exposed to the IgE mediated sensitizer (ortho-phthalaldehyde).

CONCLUSIONS: These findings demonstrate an early involvement for

mast cells in chemical induced allergic disease and suggest the potential for

divergent roles in hypersensitivity responses.
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547 Characterization and Comparison of Human
LAD1 Mast Cells with Human LAD2 Mast Cells

Arnold S. Kirshenbaum, MD FAAAAI1, Yuzhi Yin, PhD1, J. B.

Sundstrom, PhD2, Geethani Bandara, PhD1, and Dean D. Metcalfe, MD,

FAAAAI1; 1Mast Cell Biology Section, Laboratory of Allergic Diseases,

NIAID, NIH, Bethesda, MD, 2AIDS Research Review Branch/SRP,

NIAID, NIH, Bethesda, MD.

RATIONALE: LAD2 humanmast cells were developed over 15 years ago

and have been distributed worldwide for studying proliferation, receptor

expression, mediator release/inhibition and signaling. LAD2 cells were

derived from CD34+ cells following marrow aspiration of a patient with

aggressivemastocytosis. Another aspiration gave rise to the cell line LAD1

which has been under liquid N2 and not distributed due to the availability

of LAD2. LAD1 cells were recently thawed for study. We queried whether

LAD1 had unique properties for the study of human mast cell biology

METHODS: LAD1 and LAD2 cells were cultured under identical

conditions. Experiments examined proliferation, beta-hexosaminidase

(beta-hex) release, surface receptor and granular protease expression,

gene expression and infectivity with HIV.

RESULTS: LAD1 cells were larger and more granulated as seen with

Wright-Giemsa staining and FSC/SS expression, with cell numbers

doubling in 4 wks, in contrast to LAD2 cells which doubled every 2

wks. Both LAD1 and LAD2 cells released beta-hex to an IgE-mediated

stimulus. LAD1 cells showed log-fold increases in FcepsilonRI/CD117

and expressed CD133/CCR3(CD193)/ CCR5(CD195)/CXCR4(CD184)

and IL3R(CD123). LAD2 expressed CD133/CD193 but not CD195/

CD184 or CD123. LAD1 tryptase expression was one log fold increased.

Both cell lines could be infected with HIV. Expression arrays revealed

differences in gene expression.

CONCLUSIONS: LAD1 cells when compared to LAD2 cells have a

slower proliferation rate, are larger and more granulated, have increased

FepsilonRI/CD117 and tryptase expression and different gene expression.

Thus, while LAD1 and LAD2 cells share many characteristics, in some

situations, one cell line may have an advantage over the other.

548 Concurrent mastocytosis and monoclonal
gammopathy of undetermined significance, a
case series

Annely Richardson, MD, and Joseph H. Butterfield, MD FAAAAI;

Mayo Clinic, Rochester, MN.

RATIONALE: Systemic mastocytosis (SM) is a rare condition (1 case per

10,000 persons) characterized by increased mast cell presence in one or

more body tissues. While SM-AHNMD has been associated with myeloid

malignancies, SM has been inconsistently associated with plasma cell

dyscrasias and even less sowithmonoclonal gammopathy of undetermined

significance (MGUS). Here we report a potentially novel relationship

between SM and MGUS in an eight-patient case series.

METHODS: Eight cases with concurrent diagnoses of SM andMGUS are

studied by chart review. Data examined include age of respective

diagnoses, time between diagnoses, bone marrow biopsy results, Kit

mutation analysis, and outcome.

RESULTS: Eight cases with SM and MGUS were reviewed. Male-to-

female ratio was 1:1. Average age of diagnosis of SM was 45 years.

Average age of diagnosis of MGUS was 51 years. All but one patient had

elevated serum tryptase at presentation (the other had elevated urinary

prostaglandin 11b-PGF2a). Mast cell bone marrow involvement was up to

20% in one case, and up to 10% in the remainder. Five of eight patients

tested positive for the Asp816Val mutation. One patient with IgA kappa

MGUS progressed to myelodysplasia, multilineage dysplasia and 20q

abnormality. The other patients had monoclonal proteins involving IgG

(three lambda, three kappa) and IgM (one lambda), none of which

progressed.

CONCLUSIONS: SMmay be associated with subsequent MGUS. While

the mean age of MGUS diagnosis is 70 years, our patients had an average

age of 51 years at MGUS diagnosis, suggesting a potential earlier onset in

those with SM.

549 Lymphocyte Phenotypic Analysis of Peripheral
Blood Mononuclear Cells in Patients with
Systemic Mastocytosis

Hirsh D. Komarow, MD FAAAAI1, Joseph Kulinski, PhD1, Robin

Eisch, RN1, Michael L. Young, RN MPH2, Linda Scott, NP1, and Dean

D. Metcalfe, MD, FAAAAI1; 1Laboratory of Allergic Diseases/NIAID/

NIH, Bethesda, MD, 2Clinical Monitoring Research Program Directorate,

Frederick National Laboratory for Cancer Research sponsored by the NCI,

Bethesda, MD.

RATIONALE: Mastocytosis is a clonal disorder of aberrant mast cell

proliferation and burden. Symptoms are associated with excessive mast

cell mediator release. Mast cell mediators have been reported to affect

lymphocyte differentiation and function, but lymphocyte subsets have not

been characterized in detail and correlated with clinical findings in patients

with mastocytosis.

METHODS: Peripheral blood mononuclear cells (PBMCs) from 20

patients with indolent systemic mastocytosis (ISM) were analyzed to

quantitate lymphocyte subpopulations by flow cytometry and correlated

with clinical parameters of disease. DNA was extracted from patient

PBMCs and analyzed to determine the allelic frequency of the mastocy-

tosis-associated KITD816V mutation.

RESULTS: The median frequency and absolute cell count of all

lymphocyte subsets examined in this cohort were found to be within the

normal range of healthy adult individuals. We then stratified the results

according to clinical manifestations (autoimmunity, atopic disease,

anaphylaxis, cancer, osteoporosis/osteopenia and chronic/recurrent in-

fections) to determine if the lymphocytes subsets correlated any of these

manifestations. We observed the median % (p50.032) and absolute count

(p50.015) of CD19+CD21lowCD38lowB cells were significantly higher in

patients with a history of autoimmune disease. Counts of terminally differ-

entiated CD4+ T cells were significantly higher in patients with osteopo-

rosis (p50.038) or osteopenia (p50.045).

CONCLUSIONS: Lymphocyte subsets in the peripheral blood of patients

with ISM were in general not significantly different from those of the

general population. Extensive lymphocyte phenotyping of PBMCs may,

however, be able to help predict or monitor some specific clinical

manifestations associated with ISM.
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550 Risk Factors for Anaphylaxis in Patients with
Cutaneous and Systemic Mastocytosis

Conrad G. Scullion-Smeenk1, Martina Trinkaus, MD2, Lisa Hicks, MD2,

and Peter Vadas, MD PhD1; 1St. Michael’s Hospital, Toronto, ON, Can-

ada, 2Division of Hematology, Department of Medicine, St. Michael’s

Hospital, Toronto, ON, Canada.

RATIONALE: Cutaneous (CM) and systemic mastocytosis (CM) are rare

clinical entities that cause symptoms that are debilitating and may be life-

threatening. We examined factors associated with anaphylaxis in these two

populations.

METHODS: Data were extracted from the records of patients diagnosed

with CM and SM by 2016WHO criteria. Variables of interest included sex,

age, cutaneous involvement, cardiorespiratory diseases, atopic family

history and tryptase level. Anaphylaxis severity was graded using the scale

reported by Brown (2004). Clinical variables associated with anaphylaxis

were analyzed using chi-squared and/or two-tailed T-tests as appropriate.

RESULTS: Fifty-six patients were included in the analysis (15 with CM,

41 with SM) of whom 30 had anaphylaxis. Atopic family history (n553,

p5.037) and cutaneous involvement (n556, p50419) were inversely

correlated with increased risk of anaphylaxis. Higher tryptase levels were

inversely correlated in patients with anaphylaxis (mean5 26.06,

SD516.6554) compared to those without anaphylaxis (mean546.941,

SD553.495); (t5-2.0231, p5.0241). This inverse correlation was signif-

icant in patients with SM (n541; mean543.955, SD543.079) (t5-2.3218,

p5.026016) but not CM (n515; mean514.881, SD59.982), (t5.7289,

p5.4780). No significant association was found between a history of

anaphylaxis and sex (p50.919505) or presence of cardiorespiratory

disease (p5.121867).

CONCLUSIONS: In this single center retrospective study of patients with

mastocytosis, elevated tryptase levels and an atopic family history were

both inversely correlated with increased risk of anaphylaxis in patients

with systemic mastocytosis but not cutaneous mastocytosis.

551 Stimulation of LUVA Mast Cells by Beta-
casomorphin 7 and Gliadorphin

Julia K. Sohn, MD1, John W. Steinke, PhD FAAAAI2, Larry Borish, MD

FAAAAI3, and Emily C. McGowan, MD, PhD4; 1University of Virginia,

Charlottesville, VA, 2Asthma and Allergic Diseases Center, Charlottes-

ville, VA, 3University of Virginia Health System, Charlottesville, VA,
4University of Virginia School of Medicine, Charlottesville, VA.

RATIONALE: Milk and wheat have been implicated in numerous non-

IgE mediated diseases, including eosinophilic esophagitis, gastrointestinal

intolerance, and autism spectrum disorder, but the underlying mechanism

is unknown. Beta-casomorphin 7 (BCM7) is an opioid receptor agonist

peptide generated from milk of ‘‘A1’’ cattle, and gliadorphin (G7) is the

gluten homologue. While BCM-7 has been shown to stimulate rat

peritoneal mast cells, this has not been reported in humans, nor with G7.

METHODS: LUVA mast cells were incubated with commercially-

available BCM7 and G7 at increasing concentrations (0.001pg/ml-10pg/

ml) and times (30min-24hrs). PGD2 was measured by ELISA as a marker

of mast cell degranulation. Similar conditions were used to stimulate mast

cells differentiated from CD34+ hematopoietic cells. RT PCR and flow

cytometry were used to determine expression of MRGPRX2 on LUVA

cells.

RESULTS: PGD2 release increased in LUVA and peripherally-differen-

tiated mast cells incubated with BCM7 and G7 compared to negative

controls. For BCM-7, the optimal conditions were 0.1mg/ml for 3 hours

(507pg/ml vs 142pg/ml) and for G7, 0.1mg/ml for 6 hours (212pg/ml vs

69pg/ml). LUVA cells expressed MRGPRX2.

CONCLUSIONS: We demonstrate that BCM7 and its homologue, G7,

stimulate mast cell degranulation as measured by PGD2 release in an

immortal mast cell line and in peripherally-differentiated mast cells. It is

possible this occurs through the MRGPRX2 receptor, a recently described

G-coupled protein receptor onmast cells that recognizes opiates, which has

been implicated in non-IgE mediated allergic-type responses. Further

investigations into the mechanism of activation with LUVA and

MRGPRX2 reporter cell lines are warranted.

552 An Usual Presentation of Mast Cell Activation
Syndrome and Pancreatic Neuroendocrine
Tumor (PanNET)

Fatima Khan, MD MBA1, Dennis K. Ledford2, Eric Weston, MD3, and

Mandel R. Sher, MD FAAAAI4; 1University of South Florida, Saint Pe-

tersburg, FL, 2University of South Florida College of Medicine, Tampa,

FL, 3Eric Weston GI, Bellair, FL, 4Center for Cough, Largo, FL.

RATIONALE: Secondary causes of mast cell activation syndrome

(MCAS) include multiple entities. Tryptase is a biomarker for mast cell

disease. Incidence of elevated tryptase is unknown in patients with tumors

of neuroectodermal origin. Here we present an adult with elevated tryptase

with evidence of MCAS and a diagnosis of Pancreatic Neuroendocrine

Tumor (PanNET).

METHODS: Serum Tryptase, Endoscopic Ultrasound(EUS) biopsy and

octreotide scan

RESULTS: A 69-year-old male was evaluated for episodes of hives,

diaphoresis, hypertension and tachycardia requiring hospitalizations.

Triggers included stings from wasps and fire ants. SPT was positive and

subcutaneous immunotherapy was started. However, during build-up,

patient reported dizziness, mind fogginess, hypertension and tachycardia

with improvement after IM epinephrine. Other episodes were similar but

no clear triggers were identified. Physical examinations were normal

except anxious appearance. Tryptase was 27 ng/mL during symptoms, no

change from baseline. These episodes occurred for a few years, but his

reactions started to include flushing, abdominal cramping with diarrhea.

Further investigation showed a negative bone marrow, elevated urine

HIAA, 12.7mg/24 h (ref:<6mg/24h), and elevated chromogranin A, 572A

ng/ml (ref range 25-140 ng/ml). Octreotide scan showed focal area of

uptake in the tail of the pancreas consistent with MRI findings of a mass.

EUS biopsy of lesion confirmed pancreatic neuroendocrine tumor.

CONCLUSIONS: Elevated tryptase in the peripheral blood may be

associated with PanNET or MCAS may be triggered by the presence of

PanNET. In addition, episodes showed improvement with IM epinephrine

over many years. Once the PanNET is resected and we will reassess his

tryptase.
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553 Diagnosing children with mast cell activation
(MCAS) with adult diagnostic criteria

Susan R. Fox, PA-C, MMS1, Kathryn L. Hughes1, Mary Mullen, MS,

RDN, LDN2, Mahboobeh Mahdavinia, MD PhD1, Anil Kesavan, MD3,

andMary C. Tobin, MD FAAAAI4; 1Department of Internal Medicine, Di-

vision of Allergy and Immunology, Rush University Medical Center, Chi-

cago, IL, 2Department of Clinical Nutrition, College of Health Sciences,

Rush University Medical Center, Chicago, IL, 3Pediatric Gastroenter-

ology, Rush University Medical Center, Chicago, IL, 4Division of Al-

lergy/Immunology, Department of Internal Medicine, Rush Univerisy

Medical Center, Chicago, IL.

RATIONALE: Diagnostic criteria have been established to diagnose

MCAS in adults, however, the guidelines for children are unclear. Here we

present a case series of children who presented to our multi-disciplinary,

allergy/gastroenterology (GI) clinic with symptoms suggestive of MCAS

who were found to have laboratory evidence of mast cell activation.

METHODS: Children who presented to our clinic between 2014-2018

with a combination of non-IgE mediated adverse food reactions to more

than one food, GI complaints, symptoms consistent with MCAS and at

least one positive mast cell mediator marker per the adult criteria were

included.

RESULTS: The cases diagnosed as MCAS included a total of 15 children

from 12months to 17 years of age. All had a history of abdominal pain with

at least one other GI symptom and all had at least two symptoms consistent

with MCAS. Eighty-seven percent of patients had an elevated mast cell

mediator. The urine 2,3-dinor-11beta-prostaglandin F2 alpha (2,3 BPG)

was the most common abnormal marker with 40% patients having a level

greater than 5205pg/ml creatinine. All patients had improvement of GI

symptoms with a combination of H1/H2 blockers and/or oral mast cell

stabilizers.

CONCLUSIONS: Most of the children in our case series were found to

have MCAS according to adult diagnostic criteria. Checking urine

mediators and a tryptase level should be considered in children with

histories similar to our cohort as not to delay care. Further research is

needed to establish diagnostic criteria for MCAS in children.

554 Omalizumab and Systemic Mastocytosis: A
Single Centre Case Series

Calum A. Slapnicar1, Conrad Scullion Smeenk1, Lisa Hicks, MD2, Mar-

tina Trinkaus, MD2, and Peter Vadas, MD PhD1; 1Division of Allergy and

Clinical Immunology, Department of Medicine, St. Michael’s Hospital,

Toronto, ON, Canada, 2Division of Hematology, Department of Medicine,

St. Michael’s Hospital, Toronto, ON, Canada.

RATIONALE: Systemic Mastocytosis (SM) represents a group of clonal

disorders in which mast cells accumulate in one or more organ systems.

Omalizumab is an off-label subcutaneously administered mast cell stabi-

lizer which is frequently used to treat anaphylaxis. Changes in levels of

tryptase, a mediator which marks the activity of the mast cell, affirms the

response of omalizumab. We wanted to explore the use of omalizumab in

controlling SM.

METHODS: This is a retrospective, descriptive case series of 5 patients

(n55) being treated with omalizumab for their SM. Patients were eligible

if they had bone marrow biopsy confirmed SM, based on the 2016 WHO

criteria. Electronic medical records were reviewed by two independent

reviewers (CS, CS) to identify SM symptoms and tryptase levels prior to

the initiation of ketotifen (<_6 months prior) and again post-initiation (4-8

months post). The Brown anaphylaxis score was used to record severity of

anaphylaxis (scores of 3: severe life-threatening reactions; 2: moderate

systemic involvement; 1: no systemic involvement).

RESULTS: 100% of patients responded to treatment with responses

ranging from 17% to 100% improvement in mastocytosis-linked symp-

toms. Both 2 patients whose tryptase levels were available at baseline and

follow-up saw reduction in levels; one patient from 134 ng/mL to 84. 3/5

patients improved from severe anaphylaxis (score of 3) to mild (1). 2

patients remained at moderate (2).

CONCLUSIONS: Omalizumab appears to effectively manage SM

symptoms as well as lowers tryptase levels.

555 Prevalence of Symptoms of Mast Cell Activation
in Patients with Postural Orthostatic
Tachycardia Syndrome and Hypermobile
Ehlers-Danlos Syndrome

Amanda R. Chang1, and Peter Vadas, MD PhD2; 1St. Michael’s Hospital,

Toronto, Canada, 2Division of Allergy and Clinical Immunology, Depart-

ment of Medicine, St. Michael’s Hospital, Toronto, Canada.

RATIONALE: Patients with diagnoses of postural orthostatic tachycardia

syndrome (POTS) and hypermobile Ehlers-Danlos syndrome (hEDS)

often report symptoms suggestive of mast cell activation. We evaluated

the frequency of symptoms suggestive of mast cell activation syndrome

(MCAS) in a cohort of patients with confirmed diagnoses of either POTS/

hEDS.

METHODS: A retrospective chart reviewwas performed for patients with

hEDS and/or POTS from 2008 to mid-2018. Symptoms suggestive of mast

cell activation were assessed using the 2018 diagnostic criteria.

RESULTS: A total of 31 patients were diagnosed with POTS (Group 1)

(2015 Heart Rhythm Society Expert Consensus Statement) and 38 patients

with hEDS (Group 2) (March 2017 nosology) and of these, 23 patients had

both POTS and hEDS (Group 3). In Groups 1, 2 and 3, 100% had both

cutaneous and gastrointestinal involvement. Next in frequency were naso-

ocular symptoms in 45 – 61%; cardiovascular 52 – 58%; respiratory 43 –

47%; and central nervous system 3 – 5%. There was very little variance in

the frequency of organ system involvement in these 3 cohorts of patients.

Over 95% of patients in all groups reported a significant response to H1

blockers, over 89% to H2 blockers and 80% to mast cell stabilizers.

CONCLUSIONS: Symptoms of mast cell activation were present in

patients with confirmed diagnoses of POTS alone; with hEDS alone, and

both POTS and hEDS. The most dominant manifestations recurring were

cutaneous and gastrointestinal. The use of H1 and H2 blockers and mast

cell stabilizers were associated with reduction in these symptoms.
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556 Chromobox Protein-7 (CBX7), a Polycomb Group
Repressor, Functions as a Transcriptional Co-
activator of Type 2 Cytokine Genes in
Lymphoid Cells and is Important for Asthma

Kapil Sirohi, PhD1, Mukesh Verma, PhD2, Lidia Michalec, PhD3, Anand

Sripada, PhD4, Jerome McKay, PhD4, Donald Rollins, MD2, James

Good, MD2, Magdalena M. Gorska, MD PhD FAAAAI2, Richard J.

Martin, MD2, and Rafeul Alam, MD PhD FAAAAI5; 1National Jewish

Health/University of Colorado Denver, Denver, CO, 2National Jewish

Health, Denver, CO, 3National Jewish Health & University of Colorado

Denver, Denver, CO, 4National Jewish Health, Denver, 5National Jewish

Health and University of Colorado, Denver, CO.

RATIONALE: CBX7 is aH3K27methyl reader and a polycomb repressor

complex-1 (PRC1) member. Its role in cytokine gene expression is

unknown.

METHODS: ChIP, Flow cytometry, gene knockdown, and mouse model

of asthma

RESULTS: CBX7was identified as a steroid resistant gene in a functional

genomic study. Airway lymphoid cells from a subgroup of asthmatic

patients manifest steroid resistance. For this reason we examined CBX7

regulation of cytokine production. The pharmacologic inhibitor of CBX7

—MS37452 blocked expression of cytokines—IL4, IL5, IL13, and IFN-g

by human blood lymphocytes and innate lymphoid cells suggesting an

activating but not repressive function of CBX7. Likewise, shRNA-

mediated knockdown of CBX7 inhibited cytokine expression by lympho-

cytes. To delineate the molecular mechanism we performed chromatin-

Immunoprecipitation (ChIP) of activated lymphocytes, which showed

binding of CBX7 to the proximal promoters, conserved non-coding

sequences (CNS), and the enhancer region of the cytokine genes and

GATA-3. CBX7 physically interactedwith the transcriptional co-activators

(histone acetyl transferase P300 and casein kinase-2) and polymerase-II in

co-precipitation studies, which explained its co-activator function. To

define its in vivo function we sensitized and challenged Rag1-/- mice with

Alternaria. Pretreatment of mice with MS37452 but not with DMSO

abrogated Alternaria-induced airway hyperreactivity and eosinophilic

inflammation. MS37452 inhibited IL5 and IL13 production by steroid-

resistant ILCs and lymphocytes from bronchoalveolar lavage obtained

from asthma patients.

CONCLUSIONS: CBX7, unexpectedly, functions as a transcriptional co-

activator of cytokine genes. CBX7 binds to the promoter and enhancer of

cytokines, and recruits transcriptional co-activators to facilitate gene

transcription. CBX7 inhibitors are likely to benefit steroid-resistant

asthma.

557 Characterization of the Dog Lipocalin Allergen
Can f 6

Sanny K. Chan, MD PhD, John W. Kappler, PhD, and Gina M. Clayton;

National Jewish Health, Denver, CO.

RATIONALE: Allergies to dogs are a critically important clinical

problem that affect between 10%-30% of humans worldwide and continue

to increase. Four of the seven currently named dog component allergens

(Can f 1, Can f 2, Can f 4, and Can f 6) are lipocalins. Sensitization to Can f

6 is linked to the highest likelihood of allergic symptoms. Accurate

biochemical and biophysical data for each is limited.

METHODS: The cDNA encoding 6xHis-tagged Can f 6 was cloned,

expressed in bacteria, and purified using a HisPur Ni-NTA Superflow

Agarose nitrilotriacetic acid (NTA) column, followed by fast protein liquid

chromatography (FPLC) size exclusion column, and then pooling fractions

of the appropriate molecular weight. Initial crystallization trials were

performed at room temperature by hanging drop vapor diffusion. Data

were collected on a cryoprotected crystal on the 24-ID-C Synchrotron at

the Advanced Photon Source at Argonne National Laboratory, processed,

solved, and refined using Phaser and the CCP4 program suite.

RESULTS: The purified recombinant Can f 6 protein has been crystalized.

The resulting high-resolution x-ray diffraction data was used to solve the

tertiary structure of the protein. This is the third dog lipocalin allergen

whose structure has been characterized.

CONCLUSIONS: This Can f 6 structure can now be used to identify

potential sites of cross reactivity with other lipocalins and define allergenic

epitopes that can be therapeutic targets.

558 Withdrawn

559 Mapping human monoclonal IgE epitopes on Der
p 2

Geoffrey A. Mueller, PhD1, Jill Glesner, BS2, Jacob L. Daniel3,

A. Brenda Kapingidza4, Noah Hyduke4, Eugene F. DeRose, PhD1, Mak-

symilian Chruszcz, PhD4, Scott A. Smith, MD PhD3, and Anna Pomes,

PhD FAAAAI2; 1National Institute of Environmental Health Sciences,

Research Triangle Park, NC, 2Indoor Biotechnologies, Inc., Charlottes-

ville, VA, 3Vanderbilt University Medical Center, Nashville, TN, 4Univer-

sity of South Carolina, Columbia, SC.

RATIONALE: IgE and IgG antibodies might not bind to the same

epitopes. Here, human IgE antibody binding sites on Der p 2 were

identified and compared to murine IgG epitopes, to obtain information for

the design of hypoallergens.

METHODS: Human IgEmonoclonal antibodies (hIgEmAbs) against Der

p 2 were identified by humanhybridoma technology using human B cells

from mite allergic patients (5D10, 1B8, 2G1, 2F10). Their relative binding

sites were compared by immunoassays with previously studiedmurine IgG

(mIgG) mAb aDPX, 1D8, and 7A1. NMR analyses of Der p 2 alone and in

complex with IgG and IgE antibodies were used to identify specific

residues in the epitopes.

RESULTS: Immunoassay results showed that the recognition of Der p 2

by three hIgE (5D10, 1B8, and 2G1) was inhibited by aDPX (less by 1D8),

but the 2F10 bound to a different epitope than 1B8, 5D10, 2G1,aDpX, 1D8

and 7A1. NMR data confirmed that many similar residues of Der p 2 are

influenced by the binding of aDPX, 5D10, 1B8, and 2G1, consistent with

overlapping epitopes. NMR data identified different residues influenced by

1D8, 2F10, and 7A1 binding consistent with three functionally non-

overlapping epitopes.

CONCLUSIONS: The combination of immunoassays to distinguish

overlapping epitopes and NMR analyses to identify specific residues

involved in Ab binding provided the first epitopemapping of hIgEmAbs to

Der p 2. The mIgG and hIgE mAbs tested bound overlapping and/or non-

overlapping epitopes on Der p 2. The data will be valuable in the design of

future therapies.
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560 Characterization Of Amoxicillin- And Clavulanic
Acid-Specific T-Cells In Patients With
Amoxicillin-Clavulanic Acid Hypersensitivity
Reactions

Adriana Ariza1, Mar�ıa Isabel Monta~nez2, Monday O. Ogese3, Arun

Tailor3, Tahia D. Fernandez2, Mar�ıa J. Torres4, and Dean J. Naisbitt3;
1Research Laboratory, IBIMA-Regional University Hospital of Malaga-

University of Malaga, M�alaga, Spain, 2Research Laboratory, IBIMA-

Regional University Hospital of Malaga-UMA, M�alaga, Spain, 3Dept.

Molecular & Clinical Pharmacology, MRC Centre for Drug Safety Sci-

ence, University of Liverpool, Liverpool, United Kingdom, 4Allergy

Unit, IBIMA-Regional University Hospital of Malaga-University of Ma-

laga, M�alaga, Spain.
RATIONALE: Amoxicillin (AX) is the most common cause of drug

hypersensitivity mediated by a specific immunological mechanism, which

is often prescribed alongside clavulanic acid (Clav). Sensitivity of in vitro

testing is low, probably due to the use of structures not optimally recog-

nized. In this study we generate and characterize AX- and Clav-specific

T-cell clones to be used as tool to study the immunological recognition

of new structures.

METHODS: Drug-specific T-cell clones were generated from peripheral

blood mononuclear cells by serial dilution and repetitive mitogen

stimulation. Antigen specificity was assessed by measurement of prolif-

eration ([3H]-thymidine incorporation) and cytokine release (ELISpot).

RESULTS: 110 AX-specific and 96 Clav-specific T-cell clones were

generated from 7 patients. Proliferation of AX- and Clav-specific clones

was dose-dependent, no cross-reactivity between AX and Clav was

observed and they required the presence of drug and antigen presenting

cells to proliferate. Drugs were presentend to CD4+ T-cells byMHC-II and

to CD8+ by MHC-I. The highest level of cytokine secreted was IFN-g, fol-

lowed by IL-13, IL-5 and IL-10.

CONCLUSIONS: AX- and Clav-specific T-cell clones can be generated

from AX-Clav hypersensitivity patients. They are activated only in the

presence of antigen presenting cells, supporting the hapten hypothesis for

the recognition and presentation of betalactam antibiotics. The specific T-

cell clones generated are an immunologically characterized tool that can be

used for the analysis of new chemical structures to be included in in vitro

diagnostic tests.

561 Multi-Dimensional T-Cell Functional Analysis by
Spectral Flow Cytometry as a Tool to Dissect
Endotypes in Allergic Disease.

Alberta GA. Paul, PhD1, Jill Glesner, BS2, Josephine Lannigan, MS1,

Lyndsey M. Muehling, MS1, Jacob D. Eccles, BA1, Paul W.

Wright, BA3, Anna Pomes, PhD FAAAAI2, and Judith A. Woodfolk,

MBChB PhD FAAAAI1; 1University of Virginia, Charlottesville, VA, 2In-

door Biotechnologies, Inc., Charlottesville, VA, 3University of Virginia,

Charlottesville.

RATIONALE: Despite the recognition of various endotypes in allergic

disease, surprisingly little is known regarding the complexity of T helper

(Th) cells that respond to house dust mite (HDM), especially given the IgE

dominance of HDM in patients with asthma and atopic dermatitis (AD).

Thus, we rigorously analyzed dust mite-reactive Th cells using a novel 22-

marker immunophenotyping panel for spectral flow cytometry in patients

with different diseases.

METHODS: Peripheral blood mononuclear cells isolated from allergic

adults with asthma and/or AD (ImmunoCAP class >_3 for HDM and Der p

1) were labeled with cell trace dye (CellTraceTM Violet), and cultured for 7

days with HDM or Der p 1. Cells were then stained for surface (CD3, CD4,

CD27, CRTH2, CD45RO, CD45RA, CD25) and intracellular (IL-4, IL-5,

IL-9, IL-10, IL-13, IL-22, TNF-a, IFN-g, IL-17A) markers. Dust mite-

reactive cells (cell trace dye low) were analyzed by spectral flow

cytometry.

RESULTS: As described previously, Th2 signatures were enriched within

CD27-CRTH2+ cells and Th1/Th17 signatures dominated CD27+/-CRTH2-

subsets. However, HDM- andDer p 1-reactive T cells encompassed a broad

spectrum of cytokine profiles (Th1, Th2, Th17, Th1/Th17, Th9, Th22), and

generally lacked CRTH2 expression. The extent of heterogeneity and

dominance of specific Th types varied among patients with the same or

different disease. Moreover, addition of IL-33 and endotoxin augmented

Der p 1-specific Th1 responses.

CONCLUSIONS: Multi-dimensional analysis by spectral flow cytometry

provides a valuable tool to classify dust mite-specific Th cells and assess

their mechanisms of induction in the context of discrete clinical diseases.

562 Recombinant Antibodies Expressed In
Mammalian Cells For Analysis Of Antigenic
Determinants On Mite Allergens

Crystal M. Richardson, PhD1, Jill Glesner, BS1, Jacob L. Daniel2, Jillian

L. Bracaglia1, Bryan R. E. Smith1, Martin D. Chapman, PhD FAAAAI1,

Scott A. Smith, MD PhD2, and Anna Pomes, PhD FAAAAI1; 1Indoor Bio-

technologies, Inc., Charlottesville, VA, 2Vanderbilt University Medical

Center, Nashville, TN.

RATIONALE: Human IgE antibodies are polyclonal and in low

abundance in blood, making it impossible to purify homogeneous and

high amounts of monoclonal antibodies (mAb) for crystallization. The goal

was to engineer recombinant antibodies to determine the structural basis of

antigenic determinants on mite allergens.

METHODS: Monoclonal antibodies were sequenced by Rapid

Amplification of cDNA Ends (RACE) from hybridoma cell lines.

Human IgE mAbs were obtained from fusion of human B cells from

allergic patients with myeloma (HMMA2.5) cells using electrical cytofu-

sion. IgG and IgEmAbs were expressed in ExpiCHOmammalian cells and

purified using Protein G affinity chromatography. Purity was assessed by

SDS-PAGE. Stability of recombinant and hybridoma-derived IgG mAb

was compared by nanoDSF. Relative binding of the mAbs was assessed by

two-site immunoassays.

RESULTS: Twenty-two murine IgG and human IgE mAbs were

sequenced and three antibodies targeting mite allergens (anti-Der p 1

IgG mAb r4C1, and two anti-Der p 2 IgE mAbs r1B8 and r2F10) were

expressed in mammalian cells. The mAb r4C1 (from the supernatant of

CHO cell cultures) and hybridoma-derived mAb 4C1 showed similar

stability and interacted with Der p 1 in an equivalent manner by

immunoassays. Human IgE mAbs 1B8 and 2F10 had unique amino acid

sequences and bound different epitopes on Der p 2, making them prime

candidates for structural studies.

CONCLUSIONS: Expression of murine IgG and human IgE monoclonal

antibodies targeting dust mite allergens will allow identification of

antigenic determinants for analysis of the human IgE repertoire and for

design of hypoallergens for immunotherapy.
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563 Meta-analysis Illustrates the Genetic Signature
Underlying Allergic Rhinitis Pathophysiology
and Potential Therapeutic Targets

Jihad Aljabban, AB, MMSc1, Sean McDermott, BS1, Ross A.

Wanner, BS1, Hussam Salhi, PhD1, Nabeal Aljabban, BS2, Mohamad

Mukhtar, BS3, Zhraa Mohammed, BS4, Hisham Aljabban, BS5, Maryam

Panahiazar, PhD6, and Dexter Hadley, MD, PhD6; 1The Ohio State Uni-

versity College of Medicine, Columbus, OH, 2Penn State School of Med-

icine, Hershey, PA, 3Michigan State University College of Medicine,

Lansing, MI, 4University of Michigan, Ann Arbor, MI, 5University of

Michigan-Flint, Flint, MI, 6University of California San Francisco, San

Francisco, CA.

RATIONALE: Allergic rhinitis (AR) is a common allergy increasing in

incidence in developed countries. Better understanding of pathogenesis

can provide better management and prevention.

METHODS: We employed our Search Tag Analyze Resource platform to

conduct meta-analysis using theNational Center for Biotechnology’s Gene

Expression Omnibus to define AR pathogenesis. We tagged 74 AR nasal

mucosa and 146 blood samples, using 58 and 148 healthy nasal epithelium

and blood samples, respectively, as controls. We then analyzed the

signature in Ingenuity Pathway Analysis, restricting genes that showed

statistical significance (p<0.05) and an absolute experimental log ratio

greater than 0.10 between disease and control samples.

RESULTS: Nasal mucosa analysis revealed choline degradation and fatty

acid b-oxidation as top canonical pathways. The receptor tyrosine kinase

EFNA1 and the fatty b-oxidation enzyme AOXC1 were top upstream

regulators. Loss of epithelial barrier integrity and airway inflammation

were suggested by upregulation of the protease inhibitor CTS1, intelectin

1, eosinophil lysophospholipase, and gasdermin B. Interferon-g, a key Th1

effector, response was reduced through downregulation of effector genes

such as NLRP2B, GBP6, and IFI44L.

Blood analysis revealed Th2, OX40, and CDK5 signaling as top canonical

pathways. Top upstream regulators included transcription factors TCFL72

and BCL6, and CD3. We found upregulation of known drivers of atopy

including IL17RB and serglycin. Additionally, anti-inflammatory media-

tors such as p27, SCGB1C1, and FGL2 were downregulated. Lastly, our

analysis suggested arsenic trioxide, known to alleviate airway hypersen-

sitivity, as potential drug therapy.

CONCLUSIONS: These results elucidate the roles of immunomodulatory

metabolites and mediators, and epithelial airway integrity in AR

pathogenesis.

564 Comparison of Proteomic Profiles Influencing
Pulmonary Immune Responses Following
Repeated Exposure to Aspergillus and
Stachybotrys species

Tara L. Croston, PhD1, Mark A. Barnes, Jr, PhD1, Angela R.

Lemons, MS1, Ajay P. Nayak, PhD1, Dori Germolec, PhD2, Donald H.

Beezhold, PhD FAAAAI1, and Brett J. Green, PhD FAAAAI1; 1Health Ef-

fects Laboratory Division, National Institute for Occupational Safety and

Health, Centers for Disease Control and Prevention, Morgantown, WV,
2Toxicology Branch, Division of the National Toxicology Program, Na-

tional Institute of Environmental Health Sciences, Research Triangle

Park, NC.

RATIONALE: Adverse respiratory health effects have been associated

with damp indoor environments and fungal contamination. Comparing

molecular profiles following fungal exposures may help identify new

biomarkers of fungal exposure.

METHODS: Mice repeatedly inhaled one of three fungal species:

Aspergillus fumigatus (1x105 conidia), Aspergillus versicolor (3.5x105

conidia), Stachybotrys chartarum (1x104 conidia), or air (AOC) twice a

week for 13 weeks. Murine lungs harvested 24 hours post-exposure were

homogenized and processed for proteomic and RNA analyses. Molecular

pathways were analyzed utilizing Qiagen’s Ingenuity Pathway Analysis

software.

RESULTS: Proteomic analysis revealed that following S. chartarum

exposure, 29% of the 3,915 detected proteins were differentially expressed

compared toAOC;whereas 13%of 3,176 proteinswere altered afterA. ver-

sicolor exposure and 7% of 2,152 proteins were altered following A. fumi-

gatus (7%) exposure. Comparative analysis identified 11 proteins that were

in common with all 3 fungal exposures, including ARHGDIB and COTL1,

known to be involved in tissue morphology and antifungal defense, respec-

tively. Additional associations were identified with neurological and

immunological disease, and with inflammatory responses. The

Aspergillus species shared only 4 proteins, whereas S. chartarum shared

10-fold more proteins with each Aspergillus species. Also involved in

immunological disease, IPA predicted that 27 miRNAs, common to all 3

fungal exposures, regulated the 11 identified proteins.

CONCLUSIONS: While exposure to individual fungal species influences

multiple host response mechanisms, common proteins could be identified

to serve as potential biomarkers for fungal exposure. These results

identified additional proteins and miRNAs in fungal exposure that have

not been previously reported.

565 Analysis Of IgE Antigenic Determinants On Der p
2 For Design Of Immunotherapy

Jill Glesner, BS1, A. Brenda Kapingidza2, Magdalena Godzwon3, Lesa R.

Offerman2, Geoffrey A. Mueller, Ph.D4, Eugene F. DeRose, Ph.D4, Crys-

tal M. Richardson, PhD1, Mats Ohlin, PhD3, Martin D. Chapman, PhD

FAAAAI1, Maksymilian Chruszcz, PhD2, and Anna Pomes, PhD

FAAAAI1; 1Indoor Biotechnologies, Inc., Charlottesville, VA, 2University

of South Carolina, Columbia, SC, 3Lund University, Lund, Sweden, 4Na-

tional Institute of Environmental Health Sciences, Research Triangle Park,

NC.

RATIONALE: Antigenic determinants on mite allergen Der p 2 were

analyzed to identify IgE antibody binding sites that can be modified to

produce hypoallergens for immunotherapy.

METHODS: The structure of the epitope for the murine IgG mAb 7A1

that overlaps with human IgE was identified by determining the X-ray

crystal structure of Der p 2.0103 in complex with the mAb 7A1-Fab and by

nuclear magnetic resonance (NMR) using a 7A1-single-chain variable

fragment (scFv). Two rDer p 2 epitope double mutants were expressed in

Pichia pastoris and purified by affinity chromatography. Two anti-Der p 2

IgE antibody constructs with the same variable regions were expressed as

Fab in Escherichia coli and as scFab in P. pastoris. Both were based on a

specific scFv isolated from a combinatorial phage display library con-

structed from a mite allergic patient. Antibody binding was measured by

immunoassays.

RESULTS: The structure of Der p 2 in complex with mAb 7A1-Fab was

determined by X-ray crystallography at 2.45�A resolution. NMR results

confirmed structural changes in the allergen due to binding 7A1-scFv. Two

sets of allergen epitope double mutants bound mAb 1D8 (that recognizes a

site opposite from mAb 7A1 epitope) but showed reduced binding, versus

the wild type, of mAb 7A1, IgE from allergic subjects and the two IgE

recombinant antibody constructs. Therefore, the mutated residues were

involved in IgE antibody binding.

CONCLUSIONS: Mutagenesis analysis of a Der p 2 epitope defined by

X-ray crystallography revealed an IgE antibody binding site that will be

considered for the design of hypoallergens for immunotherapy.
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566 Network analysis reveals causal key driver
genes of severe asthma in children

Anh N. Do, PhD1, Yoojin N. Chun2, Jade T. Andrade, BS2, Galina T.

Grishina, MS1, Alexander V. Grishin, PhD1, Alfin T. Vicencio2, Eric T.

Schadt2, and Supinda Bunyavanich, MDMPH FAAAAI1; 1Division of Al-

lergy & Immunology, Department of Pediatrics, Icahn School of Medicine

at Mount Sinai, New York, NY, 2Icahn School of Medicine at Mount Sinai,

New York City, NY.

RATIONALE: Identification of key driver genes of severe asthma could

highlight novel mechanistic pathways and therapeutic targets for this

condition.

METHODS: We recruited 33 severe asthmatic children and 122 controls

for nasal brushing. Severe asthma genes were identified using RNA

sequencing and differential expression analysis. To characterize the

biologic context for these genes, a weighted gene co-expression network

was constructed, and co-expression modules enriched for severe asthma

genes were identified. Member genes of enriched modules were used to

build causal probabilistic Bayesian networks. Key drivers of these

networks were identified as causal regulators of the regulatory states of

these networks. Results were tested in an independent asthma cohort

(n5187).

RESULTS: We identified 264 severe asthma genes (absolute log2-fold-

change >_ 1, FDR<_0.05), of which 101 were over-expressed and 163

were under-expressed in severe asthma vs. controls. These genes were

significantly over-represented in co-expression modules enriched for in-

flammatory response and cilium function. Bayesian network construction

and key driver analysis identified five causal key drivers (DOCK11, EVI2B,

GBP5, PRTRC, RGS2) of the inflammatory response module enriched for

over-expressed severe asthma genes. These five genes are predicted to

modulate leukocyte function. Eight causal key driver genes (C20orf85,

CCDC108, CCDC17, DNAI2, FAM92B, LRRC71, TEKT2, ZMYND10)

were identified for the cilium module enriched for under-expressed severe

asthma genes. These eight genes are predicted to modulate the structure

and movement of respiratory cilia. The key driver findings replicated in

the independent cohort.

CONCLUSIONS: Thirteen key driver genes encompassing leukocyte

function and respiratory cilia movement represent high-yield therapeutic

targets for severe asthma.

567 Leukocyte CD300a Contributes To The Resolution
Of Murine Allergic Inflammation

Pier Giorgio Puzzovio, MSc1, Laila Karra, PhD2, Roopesh Singh

Gangwar, PhD3, Revital Shamri, PhD1, Shahar Cohen-Mor, MSc1, Bruce

D. Levy, MD4, and Francesca Levi-Schaffer, PharmD PhD FAAAAI5;
1The Hebrew University of Jerusalem, Jerusalem, Israel, 2The Hebrew

University Of Jerusalem, Jerusalem, Israel, 3En Kerem Street, The He-

brew University of Jerusalem, Israel, Jerusalem, Israel, 4Brigham and

Women’s Hospital, Boston, MA, 5The Hebrew University Jerusalem, Je-

rusalem, Israel.

RATIONALE: CD300a is an inhibitory receptor expressed on mast cells

(MCs) and eosinophils (Eos), cardinal effector cells of allergic inflamma-

tion (AI). Its expression and role in the resolution of AI, however, are still

not characterized.

METHODS: Allergic Peritonitis (AP) was induced in WT and CD300a-/-

mice via OVA/Alum subcutaneous sensitizations and OVA intraperitoneal

challenge. Mice were euthanized at different time points and MCs, Eos,

lymphocytes and macrophages (MF) were followed, together with

CD300a and ALX/FPR2 expression and LXA4 release. Moreover, MF

phenotype from OVA-challenged WT and CD300a-/- was characterized

via RT-PCR employing primers specific for iNOS (M1 MF) and Arg1

(M2 MF).

RESULTS: AP-induced CD300a-/- mice showed more rapid increase in

their inflammatory cell infiltrates in the peritoneal cavity compared to

WT, and their resolution process was significantly delayed. CD300a-/-

mice expressed lower levels of ALX/FPR2 on peritoneal cells and higher

levels of LXA4 in the peritoneal lavage. CD300a activation on mouse

bone marrow derived MCs (BMMCs) regulated ALX/FPR2 expression

levels following IgE-mediated activation. CD300a-/- MF presented lower

expression of Arg1 and lower IL-10 release in comparison to WT.

CONCLUSIONS: CD300a is regulated during the phases of AI and it

might interact with pro-resolving effectors to actively promote AI

resolution.

568 Fast generation of IgE, IgG1 and IgG4 by PIPE
cloning sharing the same variable region to
the major birch pollen allergen Bet v 1

Verena K. Koehler1,2, Judit F. Singer1,2, KristinaM. Ilieva3,4, Christina L.

Pranger1,2, Sophia N. Karagiannis3,4, and Erika Jensen-Jarolim, MD1,2;
1Comparative Medicine, The interuniversity Messerli Research Institute

of the University of Veterinary Medicine Vienna, Medical University

Vienna and University Vienna, Vienna, Austria, 2Institute of Pathophysi-

ology and Allergy Research, Center of Pathophysiology, Infectiology and

Immunology, Medical University of Vienna, Vienna, Austria, 3St. John’s

Institute of Dermatology, School of Basic & Medical Biosciences, King’s

College London & NIHR Biomedical Research Centre at Guy’s and St.

Thomas’ Hospital and King’s College London, Guy’s Hospital, King’s

College London, London, United Kingdom, 4Breast Cancer Now

Research Unit, School of Cancer & Pharmaceutical Sciences, King’s Col-

lege London, Guy’s Cancer Centre, London, United Kingdom.

RATIONALE: Birch pollen allergy with the single major allergen Bet v 1

is a paradigm to study the molecular interplay of IgE and IgG1 or IgG4 in

sensitization and allergen immunotherapy. However, there is a lack in the

availability of such antibodies. We here aimed to fuel our antibody

PIPEline by using Polymerase Incomplete Primer Extension (PIPE) clon-

ing (Ilieva et al., 2017), the latest method for fast creation of different clas-

ses of antibodies sharing the same variable region.

METHODS: Variable region sequences from the literature (Levin et al.,

2014) were used to create vectors coding for IgE, IgG1 and IgG4 via PIPE

cloning. These self-assembled plasmids were then expressed in the

Expi293F system at a cell culture volume of 30 ml. Recombinant anti-

bodies were purified via affinity chromatography and integrity tested in

SDS-PAGE. Concentration was determined via BCA protein assay.

Specificity to Bet v 1 was determined by dot blot and ISAC112microarray.

RESULTS: Expression of all three antibody classes in Expi293F cells

resulted in high yields from 0.9 mg (IgE) to 6 and 4.4 mg (IgG1 and IgG4,

respectively). PIPE cloning delivered correctly assembled IgE, IgG1 and

IgG4 antibodies specifically recognizing Bet v 1.

CONCLUSIONS: PIPE cloning proves to be a highly efficient method for

the production of recombinant antibodies against Bet v 1. As these

antibodies belong to different classes but share the same variable region

they will be useful tools for researching mechanisms underlying type 1

allergy as well as allergen immunotherapy.
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569 Flagellin Induces Pro-inflammatory Cytokines,
Chemokines and Metalloproteinases In
Bronchial Epithelial Cells.

Sae-Hoon Kim, MD, PhD1, Mi-Hong Ji2, Jung-Hyun Kim, MD2, Byung

Keun Kim, MD3, Jin-Hee Kim, PhD2, and Yoon-Seok Chang, MD, PhD2;
1Department of Internal Medicine, Seoul National University Bundang

Hospital, Seongam, Korea, Republic of (South), 2Department of Internal

Medicine, Seoul National University Bundang Hospital, Seongnam, Ko-

rea, Republic of (South), 3Department of Internal Medicine, Korea Uni-

versity Medical Center Anam Hospital, Seoul, Korea.

RATIONALE: Flagellin which is abundant in gram-negative bacteria

including pseudomonas is reported to be related with development of

asthma. However, its effect on airway epithelial cells regarding asthma

pathogenesis is not elucidated yet.We investigated the effect of flagellin on

the production of cytokines, chemokines and metalloproteinase related

with airway inflammation and remodeling in the primary human epithelial

cells.

METHODS: Primary human bronchial epithelial cells were grown and

differentiated in air-liquid interface culture for 14-16 days. The cells were

treatedwith flagellin invitro at 10 and 100ng/ml for 3, 24, and 48hours. The

conditioned media and cells were harvested to measure cytokines,

chemokines and metalloproteinase related with asthma and their mRNA

expressions by ELISA or western blot and quantitative PCR, respectively.

RNA-sequencing was performed to screen the up-regulated and down-

regulated transcriptomes by flagellin.

RESULTS: Flagellin upregulated mRNA expressions of GM-CSF at 3hrs

of treatment and increased GM-CSF secretion significantly at 24hr in

conditioned media. Flagellin enhanced mRNA expressions and secretions

of CCL5, CXCL10, CXCL11 chemokines, which were detected in the

RNA-sequencing. In addition, mRNA expressions and protein productions

ofMMP9 andMMP13 were also enhanced by flagellin. TGF-b1 and TGF-

b2 augmented the mRNA expressions of GM-CSF, MMP9 and MMP13

induced by flagellin.

CONCLUSIONS: Flagellin is an inducer of cytokines, chemokines and

metalloproteinase contributing to airway inflammation and remodeling in

bronchial epithelial cells. Further studies are needed to clarify their

interaction with other inflammatory and structural cells and clinical

implications in terms of asthma.

570 Effect of Azithromycin on EGFR Expression in
Human Bronchial Epithelial Cells

Zoulfia Allakhverdi, PhD FAAAAI1, Mellissa Gaudet, MSc1, Maria

Plesa, PhD1, Andrea Mogas, MSc1, Simon Rousseau, PhD1, James G.

Martin, MD, DSc1, and Qutayba Hamid, MD PhD FAAAAI1,2; 1Mea-

kins-Christie Laboratories, Research Institute of the MUHC, Montreal,

QC, Canada, 2College of Medicine, University of Sharjah, Sharjah, United

Arab Emirates.

RATIONALE: Recent evidence suggests that airway epithelial cell

signaling through epidermal growth factor receptor (EGFR) is a conver-

gent pathway producing innate immune responses to a variety of infectious

stimuli on the epithelial surfaces. System biology approaches have

identified EGFR as a biomarker of steroid resistance and clinical studies

have shown that the macrolide antibiotic azithromycin significantly

improved pulmonary function and decreased exacerbations of uncon-

trolled asthma.We therefore investigated whether azithromycin modulates

EGFR expression profile on epithelial cells (ECs).

METHODS: Primary ECs from asthmatic patients were treated with the

TLR2 ligand-expressing pathogens (immobilized Staphylococcus aureus

and/or peptidoglycan), polyI:C and IL-17 to induce inflammation in the

presence or absence of dexamethasone and azithromycin. Cell-surface

TLR2 and EGFR on the primary ECs were assessed by FACS. Culture

supernatants were collected to measure TNF, IL-1b, IL-8, G-CSF, and

SDF-1 after stimulation.

RESULTS: Bacterial/viral products enhanced EGFR expression on

primary ECs compared to basal level determined by FACS. Ligation of

epithelial TLRs by pathogens was associated with production of proin-

flammatory mediators such as TNF, IL-1b, IL-8, G-CSF, and SDF-1.

Dexamethasone, when co-administered with proinflammatory cytokines,

significantly increased TLR2+EGFR+expression. Upon stimulation with

pathogens, IL-8 and G-CSF release by primary ECs was further increased

in the presence of dexamethasone. In the presence of inflammatory priming

and bacterial/viral products, treatment with azithromycin markedly

reduced TLR2+EGFR+expression.

CONCLUSIONS: Our findings suggest that azithromycin reduces ste-

roid-induced enhanced expression of TLR2+EGFR+population in ECs thus

supporting the concept of its beneficial effect on both asthma exacerbations

and respiratory infections in uncontrolled asthma.

571 Evaluation of the allergenic activity of the
Glutathione Transferase from Blomia tropicalis
(Blo t 8) in a mouse model of airway
inflammation

Juana Bustillo1, Ronald Regino1, Sandra M. Coronado1, Ines

Benedetti, MD, PhD1, Lars Pedersen, PhD2, Geoffrey A.

Mueller, Ph.D2, Josefina Zakzuk, MD, PhD1, and Luis Caraballo, MD,

PhD1; 1University of Cartagena, Cartagena, Colombia, 2National Institute

of Environmental Health Sciences, Research Triangle Park, NC.

RATIONALE: Blomia tropicalis is a well-known asthma inducer house

dust mite: however, few allergens from this source have been fully charac-

terized. We aimed to evaluate if Blo t 8 has the ability to induce airway

inflammation.

METHODS: Blo t 8 was obtained as a tag-free recombinant protein in

BL21 (DE3). BALB/c mice were sensitized i.p. with alum-adsorbed Blo t

8, ovalbumin (OVA) or PBS and challenged intranasal with the same

allergen. Airway inflammation was evaluated by lung histology (hema-

toxilin/eosin and PAS) and cell count in bronchoalveolar lavage (BAL) by

flow cytometry. Immunoglobulin isotypes were measured in serum by

ELISA. The allergenic activity was also evaluated by passive cutaneous

anaphylaxis (PCA).

RESULTS: Blo t 8 and OVA induced similar total IgE levels but the

strength of specific-IgE and -IgG1 production was significantly higher in

the former. Blo t 8 sensitization and challenge did not induce bronchial

inflammation or mucus production. In contrast, OVA sensitized mice

showed goblet-cell hyperplasia and an eosinophil-rich infiltrate. In contrast

to OVA, Blo t 8 significantly raised specific-IgG2a production. In regard to

the PCA test, the allergenic activity of Blo t 8 was intermediate, being

higher for OVA and negative for PBS.

CONCLUSIONS: Blo t 8 induced a strong IgE response, but failed to

induce airway inflammation. Our results suggest that the simultaneous

induction of allergen-specific IgG2a could have protective effects on

pathogenic allergen-elicited IgE responses.
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572 Possible sources of Bermuda sensitization in
Timothy grass allergic subjects

Babak Aberumand, BMSc MD1,2, Matthew Rawls, BScH2,3, Dan

Adams, BSc2, Lisa M. Steacy, BSc2, and Anne K. Ellis, MD FRCPC

FAAAAI2,4; 1Department of Medicine, Queen’s University, 76Stuart St.,

ON, Canada, 2Allergy Research Unit, Kingston Health Sciences Centre

– KGH Site, Kingston, ON, Canada, 3Department of Biomedical and Mo-

lecular Science, Queen’s University, Kingston, ON, Canada, 4Division of

Allergy & Immunology, Department of Medicine, Kingston, ON, Canada.

RATIONALE: Timothy and Bermuda grasses are associated with allergic

rhinitis and asthma, worldwide. Timothy grass flourishes in temperate

climates in northern parts of North America and Europe. Alternatively,

Bermuda grass is a sub-tropical lawn grass and awidespread allergen in the

southern United States. Although exposure to Bermuda grass in Ontario is

non-existent due to the colder temperatures, we have observed a high

frequency of skin sensitization to both grasses. We sought to investigate

routes of sensitization to Bermuda grass in individuals with a positive skin-

prick test to both Bermuda and Timothy grass.

METHODS: Participants (18 or older) assessed by the Allergy Research

Unit in Kingston, Ontario with dual positive skin-prick tests to both

Timothy grass and Bermuda grass were contacted by telephone to

complete a survey determining likely routes of sensitization. Participants

were questioned about their travel and residence history to help determine

the likelihood of exposure and thus possible route of sensitization to these

types of grasses.

RESULTS: 100 participants qualified and responded to the survey. 85%

had never lived outside of Canada for more than 1 year and only 6% had

lived in the United States for at least 6 months. 21% had lived outside of

Canada and United States for 3 months to 5 years.

CONCLUSIONS: Prior exposure to common regions where Bermuda

grass flourishes is not a prerequisite to develop sensitization to this grass.

This could suggest a stronger degree of cross-reactivity between Timothy

and Bermuda grass than previously believed, with implications for

personalized immunotherapy.

573 A murine desensitization model to interrogate
the Factor XII-mediated contact system in
allergic inflammation.

EmilyM. Beltran1, Manish Ponda, MD, MS1, Jan Breslow, MD1, and Tu-

kisa Smith, M.D, MS1,2; 1The Rockefeller University, New York, NY,
2Icahn School of Medicine at Mount Sinai, New York, NY.

RATIONALE: Factor XII (FXII)-dependent contact system activation

initiates several pro-inflammatory cascades including the generation of

highmolecular weight kininogen (HK) peptides shown to mediate immune

cell trafficking. This pathway has not been explored in the context of IgE-

mediated antigen-specific responses such as desensitization or immune

tolerance. In this study, a murine desensitization model was developed to

study FXII-derived HK-peptides and their immunomodulatory effects in

this context in ongoing experiments.

METHODS: BALB/cJmicewere sensitized toOvalbumin (OVA) through

biweekly dosing. After four weeks, micewere challenged with a high OVA

dose. Drop in core body temperature and serum levels of mouse mast cell

protease 1 (mcpt-1) after challenge were measured as proxies of an

anaphylactic response to confirm sensitization. After sensitization was

established, an intradermal OVA desensitization regiment was introduced.

Mice were challenged with OVA after varied lengths of desensitization,

and post-challenge core body temperature and levels of mcpt-1 were used

to determine degree of anaphylactic response to OVA after desensitization.

RESULTS: Mice that were desensitized for six weeks with OVA dosing

had a less severe drop in core body temperature and significantly reduced

levels of mcpt-1 post OVA challenge (p 5 0.0001) compared to vehicle

control treated mice, indicating intradermal OVA desensitization results in

an attenuated response to OVA and restoration of tolerance.

CONCLUSIONS: This novel model phenotypically and quantifiably

demonstrates desensitization in the setting of OVA-induced allergic

inflammation. Ongoing experiments will explore the immunomodulatory

effects of HK-derived peptides introduced during the desensitization

schedule.

574 Hypergravity stimuli alleviate the Th2 allergic
reaction: potential as an adjuvant anti-allergic
therapy

Young Hyo Kim, MD, PhD1, and Ah-Yeoun Jung2; 1Inha University Col-

lege of Medicine, incheon, Korea, Republic of (South), 2Inha University

College of Medicine, Incheon, Korea, Republic of (South).

RATIONALE: Recent studies suggest that changes in gravity can cause

immunological effects. We investigated the changes of Th2 allergic

inflammation in murine model of allergic asthma, after exposure to

hypergravity.

METHODS: Group A (control group) was intraperitoneally and intrana-

sally injected with physiological saline. Group B (allergic group) received

intraperitoneal and nasal ovalbumin for the induction of allergic asthma.

Mice in group C (normogravity control) were exposed to mild rotational

stimulation (for rotational stimulus stress, but gravity itself 1G) while

inducing allergy through ovalbumin administration. Finally, group D

(hypergravity group) was exposed to 5 G of hypergravity through rotation

throughout the period of allergic induction (4 weeks). To determine the

effects of hypergravity on Th2 allergic inflammation, we measured total

and OVA-specific IgE in serum. We also measured the number of

inflammatory cells (eosinophils, neutrophils, lymphocytes and macro-

phages) in the broncho-alveolar lavage (BAL). We performed real-time

PCR to detect the genetic expression of IL-4, IL-5, and IL-13 using lung

homogenate tissue.

RESULTS: We could find a significant decrease in serum total IgE in

Group D compared to Groups B and C (p<0.05). Group D also showed

significant decrease in eosinophil count in BAL fluid. Real-time PCR

revealed that Th2 cytokine gene expression (IL-4, IL-5, IL-13) was

significantly inhibited in Group D, compared to Groups B and C (p<0.05).

CONCLUSIONS: Moderate, proper hypergravity could have beneficial

effect in individuals with allergy.
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575 Distinctive Gut Microbiota Signature in
Persistent IgE-mediated Food Allergy

Michael Goldberg, MD PhD1, Hadar Gershon2, Michael Appel, PhD3,

Liat Nachshon, MD4, Michael B. Levy, MD FAAAAI5, Ilan Youngster3,

Arnon Elizur, MD6, and Omry Koren2; 1Institute of Allergy Immunolgy

& Pediatric Pulmonology, Zeriffin, Israel, 2Bar Ilan University, Safed,

Israel, 3Assaf Harofeh Medical Center, Zerifin, Israel, 4Assaf-Harofeh

Medical Center, Meitar, Israel, 5Assaf Harofe Medical Center, Zerifin,

Israel, 6Institute of Allergy, Immunology & Pediatric Pulmonology, Zer-

iffin, Israel.

RATIONALE: Changes to the gut microbiota have been associated with

allergies to individual foods. However, whether an intersecting common

dysbiotic state exists in IgE-mediated food allergy (FA) across the major

allergenic food types, is unclear. Our objective was to identify a gut

microbial signature associated with IgE-mediated FA, and to determine

whether unique clusters exist for each of the allergenic foods studied.

METHODS: Fecal samples were collected from 309 allergic patients (86

milk, 85 peanut, 89 treenut, 37 sesame, 12 egg), and an age-matched

control group (n540). Gut microbiome was profiled by bacterial 16S

rRNA sequencing on an Illumina MiSeq platform and microbiome

analyses performed using QIIME2. Alpha (within sample) and Beta

(between sample) diversity were calculated.

RESULTS: A preliminary analysis was performed on approximately half

of the samples obtained. The microbiome composition of allergic patients

was significantly different compared to age-matched controls. Beta

diversity differences were observed (p<0.001), indicating the presence

of a potential gut microbiota signature in IgE-mediated food allergy

(Figure 1). Allergic patients had significantly reduced Bacteroidetes and

Proteobacteria, and a higher abundance of Firmicutes and Actinobacteria,

as compared to age-matched controls. PCoA of samples via weighted and

unweighted UniFrac revealed that treenuts allergic group was significantly

more similar to one another than was the milk allergic group (p<0.001).
CONCLUSIONS: These results suggest that patients with persistent IgE-

mediated FA have a specific microbiota signature. The role of altered input

from both the allergic state and the particular nutritional deficits associated

with each food needs to be explored.

576 Mixed cellular inflammation is increased in
adult asthma with severe chronic rhinosinusitis

Tomoko Nishio, MD1, Keiko Wakahara, MD1, Yoshihiro Suzuki, MD2,

Suguru Majima, MD1, Naoki Nishio, MD1, Masaaki Teranishi, MD1,

Michihiko Sone, MD1, and Yoshinori Hasegawa, MD1; 1Nagoya Univer-

sity Graduate School of Medicine, Nagoya, Japan, 2Kariya Toyota Gen-

eral Hospital, Aichi, Japan.

RATIONALE: Chronic rhinosinusitis (CRS) is one of the important co-

morbidities of asthma. Though sinus computed tomography (CT) image is

widely used to evaluate CRS, the relationship between sinus CT findings

and lower airway inflammation of asthma is not well defined.

METHODS: Fifty-seven adult asthma patients whowere underwent sinus

CT images were enrolled. Severity of CRS was evaluated according to

Lund-Mackay score (LMS). Induced sputum, peripheral blood mono-

nuclear cells (PBMC), plasma samples and clinical data were obtained and

analyzed together with CT findings. All participants signed informed

consent forms approved by the Ethics Committee of our institution.

RESULTS: LMS was positively correlated with blood eosinophils (%)

(r50.32 p50.02), mean fluorescence intensity (MFI) of IL-5 on CD4 T

cells (r50.40 p50.03) and sputum eosinophils (%) (r50.37 p50.001).

FEV1/FVC % was negatively correlated with LMS (r5 -0.224 p5 0.094).

Sputum inflammatory phenotypewas categorized as follows: paucicellular

(24.6%), neutrophilic (19.3%), eosinophilic (35.1%) and mixed cellular

phenotype (21.1%). The proportion of mixed cellular phenotype was

increased in severe CRS group (LMS 12-24) comparedwith that in no CRS

(LMS 0-4) and mild-moderate CRS (LMS 5-11) group.

CONCLUSIONS: LMS was related with eosinophilic inflammation in

asthma. In addition, mixed cellular phenotype was increased in high LMS

group. Sinus CT scanmay be a useful tool for management of adult asthma.

577 Sputum autoantibody-mediated macrophage
dysfunction in severe eosinophilic asthmatics
with recurrent infections

Manali Mukherjee, MSc, PhD1, Joseph Chon, BSc1, Mark Sorin1, Ka-

therine Radford, MSc1, Terence N. Ho, MD MSc FRCPC1, Paige

Lacy, PhD2, Dawn M. Bowdish, PhD1, and Parameswaran K. Nair, MD

PhD FRCP FRCPC1; 1McMaster University, Hamilton, ON, Canada,
2University of Alberta, Edmonton, AB, Canada.

RATIONALE: Increased levels of sputum autoantibodies (aAbs) were

reported in the airways of severe asthmatics with recurrent infective

bronchitis. We hypothesized that autoantibody-mediated macrophage

(M4) dysfunction could contribute to impaired host defence.

METHODS: Sputum anti-eosinophil peroxidase IgG levels were used as a

marker of airway autoimmunity. Immunoprecipitated immunoglobulins

(IP-Igs) from sputa with high (n54), low/no (n54) aAb titers and healthy

(n53) were incubated with peripheral blood monocytes for 24 hours, and

assessed for cytokine release (Eve Technologies, Alberta). Monocyte-

derived M4s (MDMs) were primed with IP-Igs (5 mg/5x105 M4) for 30

min at 378C and further incubated with S. pneumoniae P1547 to test their

phagocytic ability. Finally, Ip-Ig reactivity against non-permeabilizedM4s

was tested using immunofluorescence (IF), and macrophage receptor with

collagenous structure (MARCO) was assessed as one of the possible target

antigen (ELISA).

RESULTS: Sputum with high aAb titers allowed significant release of

pro-inflammatory cytokines from monocytes viz., tumour-necrosis factor

alpha, IL-6, IL-1ß and granulocyte macrophage-colony stimulating factor

(P<0.05). Increased detection of anti-MARCO (IgG) titers up to 1:8 were

evident in eosinophilic asthmatics with recurrent infections (n519)

compared to those without (n523) (P<0.001), further confirmed by IF.

Compared to untreated, MDMs primed with sputum IP-Igs with detectable

(n56) and low/nil anti-MARCO IgGs (n54) compromised bacterial up-

take by 39615% and 1067% respectively (P50.004). There was no effect

on innate killing capacity.

CONCLUSIONS: We report that presence of sputum aAbs against M4

proteins, in particular scavenger receptors, could impede effective host

defense and lead to recurrent infective bronchitis in eosinophilic

asthmatics.
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578 Systemic Neutrophilic Responses Do Not
Correlate With LPS-induced Neutrophilic
Airway Inflammation

Amika K. Sood, MD1,2, Heather B. Wells2, Allison J. Burbank, MD1,2,

Michael Lawson1, Haibo Zhou, PhD1, David B. Peden, MD MS

FAAAAI1,2, and Michelle L. Hernandez, MD FAAAAI1,2; 1University

of North Carolina at Chapel Hill, Chapel Hill, NC, 2UNC Center for Envi-

ronmental Medicine, Asthma, and Lung Biology, Chapel Hill, NC.

RATIONALE: Inhaled lipopolysaccharide (LPS) challenges are

frequently used as models of neutrophilic airway inflammation against

which to test potential therapies for airway disease. Treatment efficacy is

best assessed through the examination of inflammatory responses in

induced sputum. However, sputum inductions are not often feasible and

also impractical in the clinical setting, necessitating the identification of

correlative biomarkers. This study, therefore, examines whether systemic

neutrophilic inflammatory responses, which are easily obtained via blood

samples, correlate with LPS-induced airway inflammatory responses.

METHODS: A total of 130 inhaled LPS challenges using 20,000

endotoxin units of Clinical Center Reference Endoxin were conducted

over the course of 7 studies in both healthy volunteers (n597) and mild

asthmatics (n533). Induced sputum and peripheral blood were obtained

before LPS (pre-LPS) challenge and 6 hours after LPS challenge (post-

LPS). The change in percent neutrophils (D%PMNs) in pre-LPS to post-

LPS sputum and peripheral blood samples was calculated. Spearman

correlation coefficients (r) were then determined to evaluate the linear

association between these outcomes.

RESULTS: Seventy percent of the total population (91/130)was identified

as LPS responders, defined as having a D%PMNs >_ 10. No significant

correlation between D%PMNs in sputum vs peripheral blood was found in

the total population (r50.10; p50.26) or in the total population stratified

by asthma status (asthmatics: r5-0.07; p50.72; non-asthmatics: r50.16;

p50.14) and by LPS responder status (r50.11; p50.30).

CONCLUSIONS: Systemic neutrophilic inflammatory responses do not

correlate with LPS-induced airway inflammatory responses. Future work

should focus on identifying other potential readily-obtainable biomarkers

that correlate with LPS-induced neutrophilic airway inflammation.

579 Clara Cell 10-kd Protein (CC10) Modulates
Superoxide Generation and Arachidonic Acid
Metabolism via Formyl Peptide Receptor-Like 1
(FPRL1)

Li-Chen Chen, MD1,2, Jing Long Huang, MD3, Shau-Ku Huang, PhD4,

Ming-Ling Kuo5, and Ai-Hsuan Wu6; 1Chang Gung Memory Hospital,

Taiwan, Taiwan, 2Chang Gung Memory Hospital Department of Pediat-

rics, Taoyuan, Taiwan, 3Chang Gung Children’s Hospital, Taipei, Taiwan,
4Johns Hopkins University, Baltimore, MD, 5Department of Microbiology

and Immunology, Institute of Basic Medical Science, Chang Gung Uni-

versity., Taoyuan, Taiwan, 6Department of pediatrics, Chang GungMemo-

rial Hospital, Taoyuan Hsien, Taiwan.

RATIONALE: CC 10 has been shown to play an important protective role

in different models of respiratory inflammatory diseases, but its putative

receptor and mechanisms of actions remain incompletely defined. To this

end, the potential involvement of a low-affinity receptor for formyl peptide,

FPRL1, in mediating CC10’s anti-inflammatory effects was evaluated in

mouse lung fibroblasts and human neutrophils.

METHODS: The functional effects of CC10 on FPRL1 agonist-induced

cytokine secretion in mouse fibroblasts and superoxide generation in

human neutrophils were determined using PCR, ELISA and Flow

Cytometry. In addition, the inhibitory activity of CC10 on the AA/COX-

2 pathway and release of inflammatory lipid mediators in LPS-induced

neutrophils was determined by Western blotting and ELISA.

RESULTS: Using labeled CC10 and serum amyloid peptide (SAA; an

FPRL1 agonist), significant and saturable bindings of the respective

labeled ligands were found in FPRL1, but not mock-transfected, cells.

Functionally, CC10 was able to dose-dependently suppress the expression

of SAA- or IL-13-induced TGF-b1 in mouse pulmonary fibroblasts. In

human neutrophils from 12 subjects, it was shown that CC10 significantly

suppressed the superoxide production induced by an FPRL1 agonist

(WKYMVM peptide), but not the fMLF peptide. Moreover, functional

studies revealed that fMLP-induced expression of COX-2 synthase was

significantly inhibited by CC10, resulting in significantly reduced levels of

AA metabolites, including PGE2, in neutrophils.

CONCLUSIONS: In this study, CC10 was shown to be able to antagonize

the lung fibroblast and human neutrophil responses through its interaction

with FPRL1 and its modulatory activity on the AA metabolic pathway.

580 Elevation of Th17 and Th17/ Treg Ratio is
Associated with Airway Hyperresponsiveness
in Asthmatic Children

Rongying Zheng, MD1, Wei Zhao, MD, PhD2, and Wei-Xi Zhang, MD,

PhD1; 1Wenzhou Medical University, Wenzhou, China, 2Virginia

Commonwealth University, Richmond, VA.

RATIONALE: Elevated Th17/Treg ratio is correlated with airway

inflammation in asthma pathogenesis. The dysregulation of Th17 and

Treg is coupled with Airway hyperresponsiveness (AHR) seen in asthma.

We hypothesized that the change of Th17 and Th17/Treg ratio is associated

with AHR in asthmatic children.

METHODS: Twenty allergic asthma patients and 20 healthy control

subjects were enrolled in this study. The diagnosis of asthma was made

according to the criteria of Global Initiative for Asthma (GINA). PEF%

pred, FEV1% pred and FEV1/FVC ratio were measured. Methacholine

bronchial provocation test (MBPT) was performed using graded concen-

trations at 0.4, 1.6, 6.4, and 12.8 mg/ml until 20% reduction of FEV1.

Flow cytometrywas used to determine%of Th17 and Treg from peripheral

blood mononuclear cells. Serum levels of IL-17A and IL-10 were assessed

by ELISA.

RESULTS: Th17 cells and Th17/Treg ratiowere significantly increased in

asthmatic children (2.27 6 0.21% and 0.37 6 0.039) than control group

(1.19 6 0.13% and 0.18 6 0.02), P＜0.01 for both. Although not statisti-

cally significant, PEF% pred and Th17/Treg ratio showed trend of correla-

tion [r5-0.43, 95%CI (-0.75 to 0.03), P 5 0.059]. MBPT was positively

correlatedwith Th17 cells [r50.72, 95%CI (0.39 to 0.88)], Th17/Treg ratio

[r50.72, 95%CI (0.40 to 0.89)] and the level of serum IL-17A [r50.753,

95%CI (0.445 to 0.900)] in asthmatic children with P＜0.01 for all.

CONCLUSIONS: Allergic asthma children demonstrated correlation

between elevated Th17, Th17/Treg ratio and AHR. Th17 and Th17/Treg

ratio could be used to monitor disease progress and as therapeutic targets.
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581 Nanoemulsion adjuvant augments retinaldehyde
dehydrogenase activity in dendritic cells via
MyD88 pathway

Mohammad Farazuddin1, Rishi R. Goel1, Jeffery J. Landers, BS2, Nich-

olas J. Kline1, Jessica J. O. Konek, PhD2, and James R. Baker, Jr, MD

FAAAAI2; 1University of Michigan, Ann Arbor, MI, 2Mary H. Weiser

Food Allergy Center, University of Michigan, Ann Arbor, MI.

RATIONALE: We have developed an oil-in-water based nanoemulsion

(NE) that induces strong systemic and mucosal immunity against a variety

of pathogens when used as a mucosal adjuvant. In an effort to enhance the

mucosal immune responses of NE, we co-formulated it with retinoic acid

(NERA). RA, a vitamin A derivative, has been shown to orchestrate T cell

homing towards the gut as well as IgA production by retinaldehyde

dehydrogenase (RALDH) in dendritic cells (DCs).

METHODS: To examine the efficacy of NERA in-vitro, we simulated in-

vivo intranasal immunization in a co-culture model. We treated the epithe-

lial cells with different formulations of NE, followed by co-culturing with

dendritic and T cells. Further, animals were intranasally immunized with

ova-albumin (Ova) in combination to NE (with and without RA) to study

RALDH production by mucosal DCs, T cell gut homing, IgA production

and Th1/Th2/Th17 cytokine production.

RESULTS: NE alone induces RALDH activity in co-cultured DCs and

induces gut homing marker expression in-vitro. Also, immunization with

NE-Ova showed increased RALDH activity in DCs, resulting in increased

IgA production as well as T cell gut homing. Furthermore, antibody titers

and cytokine data suggested increased Th1/Th17 response while suppress-

ing Th2. In-vitro studies showed NE activates RALDH partially via

MyD88 pathway and utilizes multiple innate receptors in DCs.

CONCLUSIONS: In summary, NE activates different innate receptors on

DCs leading to increased RALDH activity and enhanced mucosal immune

responses in gut associated lymphoid tissues.

582 Prostaglandin I2 signaling promotes Treg
function during allergic inflammation

Allison E. Norlander1, Melissa H. Bloodworth2, and Stokes Peebles, Jr,

MD FAAAAI3; 1Vanderbilt University Medical Center, Nashville, TN,
2Vanderbilt University, Nashville, TN, 3Vanderbilt Univ School of Medi-

cine, Nashville, TN.

RATIONALE: Our laboratory reported that prostaglandin I2 (PGI2) pro-

motes immune tolerance in mice. Thus, we hypothesized that PGI2 pro-

motes the functionality of Tregs in vivo, in an adoptive-transfer model of

allergic inflammation.

METHODS: We utilized mice deficient in the receptor for PGI2, IP

(IPKO). Splenic ovalbumin (OVA)-specific Tregs were isolated from

wild-type (WT) and IPKO mice. OVA-specific CD4+ effector T cells

(Teff) were isolated from the spleens of WT mice. Equal amounts of

Teff and either WT or IPKO Tregs were retroorbitally transferred into

RAG1 deficient mice. Another group of RAG1 deficient mice were trans-

ferred only Teff. RAG1 deficient recipients were challenged intranasally

with OVA 1 day prior to and for 3 days post transfer. On day 4 post transfer

the bronchoalveolar lavage (BAL) and lungs were harvested and examined

for the presence of IL-13 by ELISA and flow cytometry.

RESULTS: Compared to mice transferred only Teff, total IL-13 in the

lungs and BAL was reduced by 46% (p<0.001) and 55% (p<0.001),

respectively, in the mice transferred WT Tregs; however, there was no

decrease in total IL-13 in the mice transferred IPKO Tregs. Furthermore,

compared to mice transferred only Teff, total OVA-specific CD4+IL-13+

cells in the lungs were reduced by 32% (p<0.05) in the mice transferred

WTTregs, however, therewas no decrease in these cells inmice transferred

IPKO Tregs. (Data are expressed as Percent of Baseline, n58-15)

CONCLUSIONS: Our data demonstrate that PGI2 signaling promotes

Treg function in vivo and suggests that PGI2 may serve as a novel treatment

for allergic diseases.

583 In vivo tracking of rhesus macaque eosinophils
to assess migration in response to
glucocorticoids

Fanny Legrand, PhD PharmD1, So Gun Hong, PhD2, Sato Noriko3,

Manasi Gadkari2, Kindra Stokes3, Cynthia E. Dunbar2, Amy D.

Klion, MD4, and Luis M. Franco3; 1National Institutes of Health, Be-

thesda, MD, 2NIH, Bethesda, MD, 3NIH, Bethesda, 4National Institutes

of Allergic and Infectious Diseases/NIH, Bethesda, MD.

RATIONALE: Glucocorticoids (GC) remain the most commonly used

therapy for eosinophil-associated disorders (EAD). Prolonged treatment is

associated with significant side effects and resistance that commonly lead

to drug discontinuation.Whereas rapid disappearance of blood eosinophils

following a single dose of GC is characteristic, the mechanisms by which

this occurs is unknown. To explore this, we developed a novel radiolabeling

technique to track eosinophils followingGC administration in vivo in a rhe-

sus macaque model.

METHODS: Blood eosinophils were purified via negative selection from

rhesus macaques using anti-CD64 antibody binding and magnetic bead

negative selection. Eosinophil phenotype, viability and activation were

assessed by flow cytometry. A >90% pure eosinophil fraction was labeled

with Zirconium-89 oxine, re-injected into each animal, and tracked in viv-

ousing positron-emission tomography (PET) imaging. In separate experi-

ments, blood eosinophil counts were also monitored.

RESULTS: In the absence of GC, PET imaging showed a rapid migration

of eosinophils through the lungs to the bone marrow (n52), spleen and

liver. Bone marrow homing of Zirconium-89 labeled eosinophils increased

following administration of a single dose of GC (n51). This was

accompanied by a CXCR4 up-regulation on blood eosinophils. The

CXCR4 antagonist plerixafor significantly inhibited the decrease in blood

eosinophilia at 2 hours post-administration of GC (P<0.01, n53).

CONCLUSIONS: These findings suggest that GC-induced eosinopenia

involves eosinophil migration to the bone marrow by a CXCR4-dependent

mechanism. A better understanding of this process may help clarify

mechanisms of GC resistance in EAD and lead to the development of more

targeted therapeutic approaches.
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584 Rhinovirus-Specific B-Cells Display Signature
and Functionality Consistent With Age-
Associated B-Cells

Jacob D. Eccles, BA, Nicole A. Kirk, BA, Alberta GA. Paul, PhD, Ronald

B. Turner, MD, and Judith A. Woodfolk, MBChB PhD FAAAAI; Univer-

sity of Virginia, Charlottesville, VA.

RATIONALE: Human rhinoviruses (RV) account for half a billion colds

annually in the US, and exacerbate chronic respiratory diseases. Repeated

infections continue into adulthood, owing to the lack of a durable

protective antibody response that remains ill-understood. Here, we sought

to rigorously define B-cell responses to RVusing novel serologic and flow

cytometric immunoassays.

METHODS: Serum antibodies were assayed in 16 subjects before (day 0)

and after (day 21) experimental infection with RV-A16 using bead-bound

capsid proteins and purified whole virus. RV-specific B-cells were isolated

from 6 subjects with a history of natural RV infection by labeling with

fluorescent virus. Their capacity to secrete antibodies was assessed in vitro

by stimulating FACS-sorted cells with soluble anti-CD40 and CpG-DNA,

and analyzing supernatants on days 2, 4, 6, and 8.

RESULTS: After infection, significant increases in multiple serum

antibody isotypes were restricted to whole virus (IgG: p<0.01; IgA:

p<0.01; and IgM: p<0.05), and all isotypes cross-reacted with a second

RV-A strain. Virus-labeled B-cells were enriched for ‘‘Age-Associated B-

cells’’ (ABC, ;20%) based on expression of T-bet, CD11c, CD21,

CXCR5, and IgG. Additionally, 5.0+/-2.7% of total ABCs were RV-

specific, and RV-specific ABCs bound multiple RV-A strains. The capacity

of RV-specific ABCs to secrete antibodies was reduced compared with

other RV-specific memory cells.

CONCLUSIONS: RV infection induces cross-reactive antibodies

directed against intact capsid, and disproportionately expands hypofunc-

tional ABCs. Given that ABCs may be exhausted in chronic viral

infections, their expansion suggests the induction of anergy in broadly-

reactive B-cells, as a consequence of repeated RV infections.

585 Surfactant Protein D (SP-D) Inhibits Neutrophil
Extracellular DNA Trap Formation: Effects of S-
nitrosylation

Shida Yousefi, PhD1, Wenxiu Qu2, Cameron H. Flayer2, Darko

Stojkov, PhD1, Nina Germic, PhD1, Salome Aeschlimann, PhD1, Moyar

Qing Ge, PhD2, Hans-Uwe Simon, MD PhD FAAAAI1, and Angela

Haczku, MD PhD FAAAAI2; 1University of Bern, Bern, Switzerland,
2University of California Davis, Davis, CA.

RATIONALE: Chronically inflamed airways in asthma and chronic

obstructive pulmonary disease (COPD) are susceptible to heightened

neutrophilic inflammation but the underlying mechanisms are unclear. We

previously showed that SP-D deficiency is associated with increased and

prolonged neutrophilic inflammation of the airways in mice. Extracellular

release of double stranded DNA by neutrophils contributes to the inflam-

matory injury. We hypothesized that SP-D interferes with this process.

METHODS: To study the role of SP-D in airway neutrophilia we exposed

wild-type and SP-D-/- mice to ozone (3 ppm, 2 hours) and studied the

cellular and molecular inflammatory changes. Bronchoalveolar lavage

(BAL) SP-D was investigated by the biotin switch assay and Western blot.

Mouse and human neutrophils were studied in vitro for SP-D binding and

DNA release by immunochemistry and PicoGreen fluorescence

quantitation.

RESULTS: SP-D-/- mice had increased myeloperoxidase gene and

protein expression in the lung suggesting presence of activated neutrophils.

In the BAL of O3 exposed mice neutrophilic airway inflammation was

associated with de-oligomerisation and cysteine nitrosylation of the SP-

D molecule. Using recombinant SP-D and confocal imaging, we found

that SP-D directly bound to the membrane and inhibited neutrophil extra-

cellular DNA trap formation by human andmurine neutrophils in a concen-

tration and carbohydrate-dependent manner. In vitro S-nitrosylation of the

recombinant protein abolished the ability of SP-D to block extracellular

DNA trap release.

CONCLUSIONS: SP-D inhibits extracellular DNA release by neutro-

phils. An oxidative lung tissue environment damages the SP-D molecule

and impairs its immune-protective action leading to exacerbation of airway

inflammation.

586 Report on Understanding the National Allergy
Bureau as a Public Health Surveillance System

Audrey F. Pennington, PhD, MPH, Kanta D. Sircar, PhD, and Joy Hsu,

MD; Centers for Disease Control and Prevention, Atlanta, GA.

RATIONALE: Public health surveillance includes the regular collection

and use of data, such as aeroallergen data, to control disease. A

standardized framework to describe public health surveillance systems

exists but has not yet been used for aeroallergen data systems. We applied

this framework to understand the National Allergy Bureau (NAB) as a

public health surveillance system.

METHODS: We reviewed resources related to the NAB and aeroallergen

sampling, visited an NAB station, and interviewed 12 NAB stakeholders.

Stakeholders included NAB personnel, NAB station heads, NAB data

users, and federal and state public health officials. Collected information

was used to assess whether the NAB meets 10 attributes of a public health

surveillance system.

RESULTS: The NAB meets all 10 attributes to varying degrees. For

example, aeroallergen data collected by NAB stations are of high quality

due to the rigorous training completed by NAB-certified aeroallergen

counters. The NAB makes collected data available to the public within

minutes of receiving data from NAB stations, providing real time

information on aeroallergen levels and trends. There are currently NAB

stations in 32 U.S. states. NAB stations aim to sample at least 3 days a

week, but sampling frequency varies between stations.

CONCLUSIONS: From this first application of a standardized surveil-

lance framework to the NAB, we found that the NAB excels in the quality,

usefulness, and timeliness of its data. By increasing sampling frequency

and number of aeroallergen sampling stations, the NAB has the opportu-

nity to increase its representativeness and subsequent public health impact.
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587 Investigating discordance between diagnostic
tests for laboratory animal allergy

Jennifer Canizales1, Johanna Feary2, Paul Cullinan2, and Meinir Jones,

PhD1; 1Imperial College, London, United Kingdom, 2National Heart

and Lung Institute, London, United Kingdom.

RATIONALE: Laboratory animal allergy (LAA) is an important

occupational disease and the intensity of exposure to laboratory animal

allergens is considered a major risk factor for developing IgE sensitization

and allergic symptoms. Identifying and monitoring sensitized workers is

key for the prevention of disease progression; the clinical implications of a

false negative result are significant. The large-scale SPIRAL (Safe Practice

In Reducing Allergy in Laboratories) study recently found significant

discordance between mouse allergy diagnostic tests. The aim of the work

described is to investigate possible reasons for this discordance.

METHODS: Skin prick test (SPT) to mouse epithelium and specific-IgE

to mouse epithelium (e71) and urine (e72), were used to determine

immunological sensitization of laboratory animal workers in SPIRAL

(n5635). Western blotting using workers’ serum to investigate IgE-

binding proteins within mouse urine and mouse epithelium extracts was

then carried out.

RESULTS: 11% (n572) of the SPIRAL population were positive to at

least 1 diagnostic test. Of these, 60% (n543) had a positive SPT, 70%

(n550) were positive to e72 and 85% (n561) were positive to e71. 93%

(n567) of those sensitized had a positive IgE tomouse proteins (e71 and/or

e72).

In western blots, IgE-binding was observed to known mouse allergens;

Mus m 1, Mus m 2 and mouse albumin. However, a further 4

uncharacterised IgE-binding proteins were also observed.

CONCLUSIONS: Individual LAA diagnostic tests do not adequately

identify sensitization to mouse allergens. The presence of uncharacterised

IgE-binding proteins in mouse extracts provide a possible explanation for

the disparity between diagnostic tests.

588 A Volumetric Survey of Aeroallergens in San
Antonio, Texas From 2012-2017: Not All
Allergens Fit The Mold

Priya Nath, MD1, Robert Anthony Gomez, MT (ASCP), MBcm2, Pris-

cilla H. Wong, MD3, Howard C. Crisp, II, MD FAAAAI4, and Karla E.

Adams, MD5; 1Antonio Uniformed Services Health Education Con-

sortium, San Antonio, TX, 2JBSA Lackland AFB, DOD Air Force, Wil-

ford Hall Ambulatory Surgical Center, San Antonio, TX, 3Luke Air

Force Base Allergy/Immunology, Luke AFB, AZ, 4North Texas Allergy

And Asthma Associates, Dallas, TX, 5US Air Force, JBSA Lackland

AFB, TX.

RATIONALE: An aeroallergen survey of Texas trees, weeds and grasses

does not exist. This is the first survey of the unique pollinating patterns in

San Antonio, TX developed to tailor testing and immunotherapy.

METHODS: Pollen grains were collected using the Burkard collector

from 2012 to 2017. The samples were manually counted by a National

Allergy Bureau certified technician utilizing Calberla’s solution and light

microscopy. The data was analyzed using descriptive statistics to identify

annual seasonal variation, pollen count in relation to temperature and

precipitation and length of pollen seasons using 5%/95% criteria.

RESULTS: Analyzing pollen production revealed that trees make up

roughly 86% of the total pollen production whereas weeds and grasses

make up the remainder 11% and 3%, respectively. The most prevalent

pollinating season for trees was spring. However, Celtis occidentalis was

noted to pollinate throughout the summer. Predictably, Juniperus ashei

pollinated in the winter in all years, but was found to have a triphasic

pattern from year to year. The most heavily pollinating trees were

Quercus spp. and Juniperus ashei, accounting for nearly 70% of all tree

pollination grains. Ambrosia artemisiifolia and Urtica dioica were preva-

lent pollinators and resulted in an annual biphasic pollinating pattern.

Grasses, previously thought to pollinate in the summer only, were found

to be heavy pollinators throughout any year.

CONCLUSIONS: This survey reports the most prevalent pollens and

patterns for San Antonio. We demonstrate that periodic aeroallergen

sampling and review can reveal pollinating patterns previously unknown.

This knowledge of location specific aeroallergen patterns is vital for

precision care.

589 In-Vitro Setup to Test Hydroxy-Propyl-Methyl-
Cellulose as Allergen Barrier over a Span of
360 Minutes

Todor A. Popov, MD, PhD1, Peter Josling2, and Martin K. Church, PhD

DSc FAAAAI3; 1University Hospital Sv.Ivan Rilski, Sofia, Bulgaria,
2Herbal Research Centre, Battle, United Kingdom, 3Charit�e Universit€ats-

medizin Berlin, Berlin, Germany.

RATIONALE: Powder hydroxy-propyl-methyl-cellulose (pHPMC), in-

sufflated in the nose, swells and makes a gel barrier against offending

allergens. Most clinical studies demonstrating efficacy of pHPMC have

been done in patients sensitized to grass and birch pollens.We set up an in

vitro study to document the reduction by pHPMCof the diffusion in agar of

3 other common allergens.

METHODS: Microscope slides with 1.5% agar were prepared. 100mL

pHPMC (0.25g in 5ml PBS) were applied as a barrier on one side of the

agar; void slides were controls. 20mL of Cry-j-1, 40kDa, (Japanese cedar),

Amb-a-1, 38-40kDa, (ragweed pollen) and Der-p-1, 24kDa, (house dust

mite) were pipetted on the opposite side of pHPMC barrier. Slides were

made in triplicate for 5 time points (at minutes 15, 30, 60, 180 and 360) for

each allergen and were transferred to a chamber mimicking the conditions

in the nasal cavity. Samples were eluted and the amount of allergen in the

agar was measured using the respective ELISA kits.

RESULTS: Over the entire time-course, the amount of Cry-j-1 absorbed

by the agar when pHPMCwas in place was 1.39% of the amount absorbed

in the void slides; similarly, the amount of Amb-a-1 was 3.06% and the

amount of Der-p-1 that was 0.97%. The effect was evident as early as 15

minutes after the administration of the liquid allergen.

CONCLUSIONS: pHPMC is effective barrier against Cry-j-1,Amb-a-1

and Der-p-1 as soon as it is applied and the duration of the effect is at least

360 minutes.
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590 Mouse Allergen Levels in Schools in Two Inner
City Asthma Studies: Past versus Present

Nicole Akar-Ghibril, MD1, William J. Sheehan, MD2, Carter R.

Petty, MA3, and Wanda Phipatanakul, MD MS FAAAAI1; 1Division of

Immunology, Boston Children’s Hospital, Harvard Medical School, Bos-

ton, MA, 2Division of Allergy and Immunology, Children’s National

Health System, Washington, DC, 3Clinical Research Center, Boston Chil-

dren’s Hospital, Boston, MA.

RATIONALE: Higher mouse allergen levels in classrooms have been

associated with increased asthma symptoms in students. This was

demonstrated in a 5-year observational asthma school study. Two years

after the conclusion of the study, a second asthma school study was

launched in the same geographic area. We hypothesized that mouse

allergen levels may have reduced between the 2 studies due to schools’

self-motivation and improved pest reduction strategies.

METHODS: The studies evaluated inner city, public elementary schools

in the northeastern United States. Settled dust samples were collected from

classrooms and analyzed for allergens, including mouse (Mus m 1). We

used a mixed effects gamma model to determine the change in baseline

mouse allergen levels between the observational study and the first 2 years

of the second study.

RESULTS: We observed a non-significant decrease in mouse allergen

levels of 30% (p50.48) in all schools measured (322 observations, 49

schools). This was represented by a reduction in observed medians and

interquartile ranges from 0.55 mg/g [0.15 mg/g, 2.28 mg/g] to 0.25 mg/g

[0.07 mg/g, 0.83 mg/g]. When restricting to schools evaluated in both

studies (60 observations, 6 schools) there was a larger but non-significant

decrease of 66% (p50.17) noted by a reduction in medians and

interquartile ranges from 2.43 mg/g [0.40 mg/g, 8.84 mg/g] to 0.22 mg/g

[0.11 mg/g, 0.62 mg/g].

CONCLUSIONS: These results demonstrate that schools have decreased

mouse allergen levels, although not significantly. Structured environmental

intervention studies may result in a greater reduction in school allergen

levels leading to improved health for students.

591 Novel strategy for the prevention of recurrent
hypersensitivity reactions to radiocontrast
media based on skin testing

Ji-Hyang Lee, MD1, Oh Young Kwon, MD1, So-Young Park, MD2, Bomi

Seo, MD3, Jin An, MD1, Yewon Kang, MD1, Ha-Kyeong Won, MD1,

Woo-Jung Song, MD, PhD1, You Sook Cho, MD, PhD1, Hee-Bom

Moon, MD, PhD1, Hyouk-Soo Kwon, MD, PhD1, and Tae-Bum Kim,

MD, PhD1; 1Asan Medical Center, Seoul, Korea, Republic of (South),
2Konkuk University Medical Center, Seoul, Korea, Republic of (South),
3Mediplex Sejong Hospital, Seoul, Korea, Republic of (South).

RATIONALE: Hypersensitivity reaction to iodinated contrast media

(ICM) is a persistent clinical issue with the increased use of computed

tomography. With the evidences indicating underlying allergic mecha-

nisms, there have been studies regarding the skin tests using ICM. This

study aimed to evaluate intradermal skin test (IDT) as a tool for preventing

recurrent hypersensitivity reactions to ICM in the previous reactors.

METHODS: Sixty-nine patients who had experienced immediate hyper-

sensitivity reactions to ICMwere included in the study. They all underwent

IDT with 7 different ICM, including the causative one. We analyzed

clinical data of the 38 patients who were re-exposed to the ICM, according

to the results of IDT.

RESULTS: Thirty-eight patients showed positive results to the culprit

ICM (CULPRIT+) while 31 patients were negative (CULPRIT-). Sixteen

patients from the CULPRIT+ group, and twenty-two from the CULPRIT-

group were re-exposed to the ICM. In the CULPRIT+ group, when a

patient used IDT-positive ICM as an alternative, 4 out of 5 experienced

hypersensitivity reactions again.When a patient used IDT-negative ICM as

an alternative, hypersensitivity reactions did not occur. In the CULPRIT-

group, IDT-positive ICM did not provoke hypersensitivity reactions while

2 patients using IDT-negative ICM experienced hypersensitivity reactions.

CONCLUSIONS: When the skin test is positive with culprit ICM,

additional skin tests with other ICM are needed to select a safe alternative.

If the skin test shows a negative result to the culprit ICM, changing the

causative ICM to another one with premedication is important to prevent

the recurrent hypersensitivity reactions.

592 Multiple Interventions Can Reduce Rates of
False Penicillin ''Allergy'' Relabeling After
Negative Testing

Shazia Lutfeali, MD1, Felicia Kasra, PharmD2, Sheenal Patel, MD3,

Shyam Joshi, MD4, Scott A. Tarver, PharmD5, Kristin

Alvarez, PharmD2, Wenjing Wei, PharmD2, and David A. Khan, MD

FAAAAI6,7; 1University of Texas Southwestern Medical Center, Dallas,

TX, 2Parkland Hospital, Dallas, TX, 3Weiss Medical, Riverdale, NJ, 4Uni-

versity of Texas - Southwestern, Dallas, TX, 5Parkland Health and Hospi-

tal System, The Colony, TX, 6UT Southwestern Medical Center, Dallas,

TX, 7University Texas SW Medical Center, Dallas, TX.

RATIONALE: Penicillin allergy testing successfully removes penicillin

‘‘allergy’’ in the majority of patients. However, prior studies have shown a

frequency of 26-49% penicillin allergy relabeling after negative testing.

This study evaluated the effect of several interventions to reduce the false

relabeling of a penicillin ‘‘allergy’’ after negative testing.

METHODS: Inpatients at Parkland Hospital were evaluated for penicillin

allergy testing via a pharmacist-driven protocol. Those with negative

testing had the penicillin allergy label removed from their chart and

negative test results documented in a procedure note. Interventions in place

to prevent relabeling included patient counseling from an inpatient

penicillin pharmacist, a wallet card specifying non-allergy to penicillin,

additional patient counseling during a post-discharge phone call, and a

best-practice advisory in the electronic medical record. Finally, patients

with a re-label of penicillin allergy had charts reviewed and providers

contacted to determine if the re-label was false and if so, the EMR was

corrected.

RESULTS: Over a 3.5 year period, a total of 665 patients at Parkland

Hospital were evaluated for inpatient penicillin allergy testing. Of the 627

who completed the protocol, 97.6% had their penicillin allergy removed.

Of those with negative testing, 11.6% were relabeled with penicillin

allergy. After individual chart review and contacting providers, the

majority were able to have their penicillin allergy label removed once

again, leaving an overall relabeling rate of 1.8%.

CONCLUSIONS: This study shows that multiple interventions can

significantly lower rates of false penicillin allergy relabeling.
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593 Diagnosis Of Cephalosporin Allergy Through
Graded Oral Challenge

Zahia Attari1, Sofianne Gabrielli, MSc2, Bahar Torabi, MD, MSc3,4,

Christine Lejtenyi, MD4, Andrew O’Keefe, MD5, Adelle R.

Atkinson, MD6, Vy Hong-Diep Kim, MD FRCPC6, Thomas

Eiwegger, MD7,8, Yarden Yanishevsky, MD, MRCPI, FACAAI,

FAAAAI9, Christine T. McCusker, MD4, and Moshe Ben-Shoshan, MD,

MSc4; 1Faculty of Medicine, McGill University, Montreal, QC, Canada,
2McGill University Health Centre, Montreal, QC, Canada, 3Clinical

Instructor, Department of Pediatrics, University of British Columbia, Van-

couver, BC, Canada, 4Division of Pediatric Allergy and Clinical Immu-

nology, Department of Pediatrics, McGill University Health Centre,

Montreal, QC, Canada, 5Department of Pediatrics, Faculty of Medicine,

Memorial University, St. John’s, NF, Canada, 6Division of Allergy and

Clinical Immunology, Department of Paediatrics, Hospital for Sick Chil-

dren, Toronto, ON, Canada, 7Division of Immunology and Allergy,

Department of Paediatrics, Hospital for Sick Children, Toronto, ON, Can-

ada, 8Translational Medicine Program, Research Institute, Hospital for

Sick Children, Toronto, ON, Canada, 9Division of Pediatric Allergy and

Clinical Immunology, Department of Pediatrics, Stollery Children’s Hos-

pital, Edmonton, AB, Canada.

RATIONALE: Skin testing or specific IgE immunoassays have limited

clinical utility for the diagnosis of cephalosporin allergy. We aimed to

assess oral cephalosporin antibiotic allergy in children through the use of a

graded oral challenge (GOC).

METHODS: All children referred to theMontreal Children’s Hospital for

suspected cephalosporin allergy were recruited between March 2013 and

March 2018. Data were collected through a standardized questionnaire on

demographics, clinical characteristics, andmanagement. AGOC (10% and

90% of the oral dose) was conducted to cephalosporin antibiotics

excluding ceftriaxone. Multivariate logistic regression was used to esti-

mate factors associated with a positive GOC.

RESULTS: Among 101 patients with a reported allergy to cephalosporins,

80.20% reported a reaction to cefprozil, 5.94% to cefixime, 7.92% to

cephalexin and 5.94% to other cephalosporins (cefuroxime, cefazolin,

cefdinir). The majority of reactions were cutaneous.

Among the 89 patients who underwent GOC, 6 (6.74% [95%CI, 2.25%,

13.15%]) had a positive challenge. One reaction (1.12% [95%CI, 0.00%,

7.43%]) was immediate (within 1 hour of the GOC) and 5 (5.62% [95%CI,

1.12%, 11.92%]) were non-immediate.

A positive non-immediate reaction to the GOC was more likely in cases

treatedwith cephalexin (aOR 1.30 [95%CI, 1.11, 1.52]) while adjusting for

sex, age, history of known asthma and food allergy. None of the reactions

required epinephrine treatment.

Among the 75 patients with negative GOC eligible for follow-up, 42

(56.00%) responded, of which 6 (14.29%) reported cephalosporin use and

1 (16.67% [95%CI, 0.88%, 63.52%]) reacted with a mild rash.

CONCLUSIONS: GOCs can be used to safely diagnose cephalosporin

antibiotic allergy.

594 Clinical impact of reported non-steroidal anti-
inflammatory drug allergy on opioid use
disorder in patients with osteoarthritis or low
back pain

Lily Li, MD, and Tanya M. Laidlaw, MD FAAAAI; Brigham and

Women’s Hospital, Division of Rheumatology, Immunology and Allergy,

Boston, MA.

RATIONALE: Length and quantity of opioid prescriptions are associated

with opioid use disorder (OUD) and increased overdose risk. The use of

non-steroidal anti-inflammatory drugs (NSAIDs) for first-line treatment of

chronic pain is limited by adverse drug reactions (ADRs), the majority of

which do not represent true hypersensitivity. The relationships between

reported NSAID ADRs, analgesic utilization patterns and OUD are

underexplored.

METHODS: We performed a retrospective study of adult patients with

osteoarthritis or low back pain receiving care within the Partners

HealthCare System from 1/2008-12/2017. Administrative data algorithms

were employed to identify patients with OUD and NSAIDADRs from the

electronic health record. Sociodemographic information, clinical charac-

teristics, and analgesic prescription information were obtained.

RESULTS: NSAIDADRs are commonwith a prevalence of 1.27%among

patients with osteoarthritis or low back pain and OUD. Those with NSAID

ADRs have 1.94 [95% CI 1.65, 2.28] times the odds of OUD (p<0.0001),
and 4.98 [95% CI 4.44, 5.58] times the odds of ever receiving an opioid

prescription (p<0.0001) as compared to patients without reported NSAID

ADRs. Blacks with NSAID ADRs have 10.35 [95% CI 5.50, 19.51] times

the odds of receiving an opioid prescription compared to blacks without

NSAID ADRs (p<0.0001).

CONCLUSIONS: Patients with osteoarthritis or low back pain and

reported NSAIDADRs have significantly higher odds of OUD and of ever

receiving an opioid prescription as compared to patients without NSAID

ADRs. Targeted evaluation and intervention by allergy specialists is

needed to help address safer pain management and improved care of

NSAID-allergic patients.

595 Penicillin and clindamycin associated
anaphylaxis and serious cutaneous adverse
reactions

Emily H. Liang, MD1, Lie H. Chen, DrPH, MSPH2, and Eric M. Macy,

MD, FAAAAI3; 1Southern California Permanente Medical Group, Los

Angeles, CA, 2Kaiser Permanente Health Care Program, Pasadena, CA,
3Southern California Permanente Medical Group, San Diego, CA.

RATIONALE: The population-based incidence of penicillin- and clinda-

mycin-associated anaphylaxis and serious cutaneous adverse reactions

(SCARs) is uncertain.

METHODS: All penicillin and clindamycin use between 1-1-2009 and

12-31-2017 in Kaiser Permanente Southern California, all anaphylaxis

coded the same day as a parenteral or within 1 day of an oral exposure, and

all SCARs coded within 30 days were identified. Cases were audited to

verify if anaphylaxis or SCAR occurred and was uniquely penicillin- or

clindamycin-associated.

RESULTS: There were 6,144,422 unique individuals, mean age 34.25 6
20.85 years, 52.16% females, with at least one healthcare visit during the 9-

year study interval, for a total of 37,387,312 patient-years. 2,115,406

individuals were exposed to 4,558,196 courses of oral penicillins, 192,925

individuals to 285,894 courses of parenteral penicillins, 412,764 in-

dividuals to 605,595 courses of oral clindamycin, and 64,833 individuals

to 79,865 courses of parenteral clindamycin.

There were 22 cases (1 in 207,191) of oral penicillin-associated

anaphylaxis, 13 females, 16 amoxicillin-, 4 amoxicillin-clavulanate-, and

2 dicloxacillin-associated. There were 3 cases (1 in 95,298) of parenteral

penicillin-associated anaphylaxis, 2 males, 2 piperacillin-tazobactam- and

1 ampicillin-sulbactam-associated. There were 2 clindamycin-associated

anaphylaxis cases, both females, 1 (1 in 605,595) oral and 1 (1 in 79,865)

parenteral. There were 2 (1 in 2,422,045) penicillin-associated SCAR

cases, 1 amoxicillin- and 1 ampicillin-sulbactam-associated, but both with

co-trimoxazole co-exposure within 45 days. There was 1 (1 in 685,460)

clindamycin-associated SCAR.

CONCLUSIONS: Parenteral penicillin-associated anaphylaxis is more

likely than oral (p < 0.001). Clindamycin-associated anaphylaxis is

extremely rare. SCARs are extremely rare with both penicillins and

clindamycin.
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596 Assessing Asthma Management Knowledge in
Caregivers of Children with Moderate-to-
Severe Asthma

Madeleine K. Kanaley, BA1, Kathy L. Boon, MPH1, Jesse A.

Blumenstock, MS(c)1, Alexandria Bozen, BS1, Avneet S. Chadha, BS1,

Pamela J. Newmark, BA1, Jolanta W. Szkodon, BS2, Kristin Kan, MD,

MPH2, Deneen Vojta, MD3, and Ruchi S. Gupta, MD MPH1,4; 1North-

western University Feinberg School of Medicine, Chicago, IL, 2Ann &

Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL, 3United-

Health Group, Minnetonka, MN, 4Ann & Robert H. Lurie Children’s Hos-

pital, Chicago, IL.

RATIONALE: Asthma is the leading pediatric chronic illness in the

United States, and the prevalence and mortality rates are higher in Chicago

children than the national average. The notable difference in these rates is

not well understood, therefore, we aimed to assess caregivers of children

with asthma in Chicago on their knowledge of asthma management.

METHODS: The research team assessed 227 caregivers of children aged

4-17 with moderate-to-severe asthma on eight management-related

knowledge questions. Descriptive statistics were calculated on the ‘‘yes’’

and ‘‘no’’ responses to determine gaps in understanding and associations by

race/ethnicity were evaluated.

RESULTS: Of caregivers assessed, 89.4% were aware of their child’s

asthma triggers, 88.2% were able to describe the role of their child’s

asthma medications, 92.1% were given an Asthma Action Plan (AAP),

82.6% could describe the purpose of their child’s AAP, 97.3% reported

being instructed to use a spacer, 95.5% had a spacer, 97.3% understood

how frequently their child is to use their rescue medication (SABA), and

92.8% understood how frequently their child is to use their controller

medication (ICS). Hispanic/Latino caregivers were less likely to be aware

of their child’s triggers (Hispanic/Latino 580.5% vs. Non-Hispanic/

Latino594.0%; p50.002) and to describe the role of their child’s

medication (Hispanic/Latino582.2% vs. Non-Hispanic/Latino591.7%;

p50.043).

CONCLUSIONS: The data suggest the majority of caregivers understand

how to manage their child’s asthma. However, 1 in 5 Hispanic/Latino

caregivers was unaware of the role of their child’s asthma medications and

asthmatic triggers, indicating additional resources and education should be

provided regularly to bridge any gaps in understanding.

597 Evaluating Proper Inhaler Technique in Children
with Moderate-to-Severe Asthma

Alexandria Bozen, BS1, Jesse A. Blumenstock, MS(c)1, Madeleine K.

Kanaley, BA1, Kathy L. Boon, MPH1, Jolanta W. Szkodon, BS2, Pamela

J. Newmark, BA1, Avneet S. Chadha, BS1, Kristin Kan, MD, MPH2, De-

neen Vojta, MD3, and Ruchi S. Gupta, MD MPH1,4; 1Northwestern Uni-

versity Feinberg School of Medicine, Chicago, IL, 2Ann & Robert H.

Lurie Children’s Hospital of Chicago, Chicago, IL, 3UnitedHealth Group,

Minnetonka, MN, 4Ann & Robert H. Lurie Children’s Hospital, Chicago,

IL.

RATIONALE: There are several factors involved in effectively managing

asthma, the most common chronic childhood disease in the U.S. A key

factor in management is the appropriate use of asthma medication,

therefore, this study assessed how children with asthma in Chicago adhere

to proper inhaler technique.

METHODS: Researchers evaluated 141 children aged 4-17 with moder-

ate-to-severe asthma on their inhaler technique using two previously

validated checklists. Those who used their inhaler with a spacer (n576)

were evaluated on 12 steps, whereas those who used their inhaler with a

spacer+mask (n565) were evaluated on 10 steps. Descriptive statistics

were calculated to determine the steps most commonly missed.

RESULTS: Of children observed, less than half followed all steps for

proper inhaler use in both groups, with 29% in the spacer group, and 46% in

the spacer+mask group. The most commonly missed steps in the spacer

group were breathing out fully before administration (50.8%), breathing

away from the inhaler before administration (44.6%), breathing in

medication slowly (29.2%), holding breath after inhalation (20.6%), and

breathing normally for 30-60 seconds between doses (29.2%).The most

commonlymissed steps in the spacer+mask groupwere shaking the inhaler

before administering doses (12.2%), breathing in and out for 6 breaths after

administering the medication (17.3%), removing the mask after the first

dose (14.9%), and breathing normally for 30-60 seconds between doses

(32.0%).

CONCLUSIONS: The data suggests that the majority of children did not

adhere to proper inhaler technique, indicating more time and education on

appropriate administration should be implemented to improve asthma

outcomes.

598 Housing-Based Socioeconomic Status
(HOUSES) Index as a Recruitment Tool for
Integrating Under-represented Populations in
Clinical Research

Chung-Il Wi, MD1, Euijung Ryu, PhD2, Sunghwan Sohn, PhD2, Hon-

gfang Liu, PhD2, Miguel A. Park, MD2, Christi A. Patten, PhD2, Robert

J. Pignolo, MD2, Richard J. Bram, MD, PhD2, and Young J. Juhn, MD

MPH2; 1Mayo Clinic Rochester, Rochester, MN, 2Mayo Clinic, Roches-

ter, MN.

RATIONALE: While minority children are in general under-represented

in clinical research, the role of socioeconomic status (SES) on recruitment

for research is poorly understood.

METHODS: This cross-sectional study utilized a large pediatric birth

cohort (n58,196), who participated in a prospective study for childhood

asthma between 2016-2017 (n5300). SES was based on the HOUSES

index, an individual-level housing-based SES, with a higher HOUSES

score indicating a higher SES. HOUSES as a standardized z-score from the

entire Olmsted county MN population was assigned to the study cohort.

The distribution of the HOUSES index (in quartiles) and race/ethnicity was

compared between invited children (IC) and accrued children (AC).

RESULTS: We invited 793 eligible children (mean [SD] age: 13.4 years

[2.7], 55% males) of which 300 (AC) were enrolled (13.1 years [2.5], 53%

males). Compared to the all invited children (IC), those from racial/ethnic

minorities were under-represented in the final study cohort (e.g., frequency

of Blacks in IC was 6%, while 3% in AC vs. 78% and 81% for Whites), as

were low SES families (e.g., 23% in IC vs 21% in AC for HOUSES Q1 vs.

27% vs 31% for Q4). In Caucasian children, a higher HOUSES was

associated with a higher participation whereas African American children

with lower HOUSES tended to participate in the study.

CONCLUSIONS: HOUSES may add to race and ethnicity information

for predicting research participation in childhood asthma studies.

HOUSES could be a useful tool for recruitment planning and community

engagement to integrate minority children in clinical research.
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599 Can the morbidly obese asthmatic child be well
controlled? The Breathmobile program

Stanley P. Galant, MD FAAAAI; CHOC, Orange, CA.

RATIONALE: The obese asthmatic is thought to disproportionally

experience greater severity, morbidity, increased exacerbations, and

reduced inhaled corticosteroid responsiveness. We have previously

reported that care provided by a community-based healthcare delivery

system, the Breathmobile, results in improved asthma control, and reduced

morbidity. We hypothesized that this system of care could provide similar

outcomes for the morbidly obese compared to the normal weight asthmatic

child.

METHODS: This was a retrospective analysis of 1,204 asthmatic

children, ages 3 to 18 years, who enrolled in the BreathmobileTM

Program during years 2003 to 2012. Body mass index (BMI) percentiles

determined previously established weight categories from normal weight

to morbidly obese. Analysis was performed for time to achieve well

controlled asthma, morbidity reduction comparing post vs. previous

year, and probability of exercise limitation from baseline to the last visit.

RESULTS: Of the 1,204 children, 90.3% were Hispanic with a mean age

of 7.7 years (SD 3.5 years). Over 50% had a BMI greater than normal, with

22.1% overweight, 24.4% obese, and 8.3% morbidly obese.

Approximately 80% achieved well-controlled asthma by the third visit,

except for the morbidly obese when visit interval exceeded 90 days.

Reduced probability of greater than 50% was noted for emergency visits,

hospitalizations, school absenteeism, and exercise limitation to a similar

extent across BMI categories, without significant improvement in BMI

status.

CONCLUSIONS: We have shown that well-controlled asthma associated

with reduced morbidity is achievable in the morbidly obese similar to

normal weight asthmatics, assuming adequate follow-up, as demonstrated

by the Breathmobile program.

600 A Short Acting Beta-Agonist Reduction Program
and Its Effects on Asthma Care in a Large Cohort

Melissa Itsara, MD1,2, Ivana Sheu3, Julia Wei4, Debbie Postlethwaite4,

and Peg Strub, MD FAAAAI3; 1University of California Davis, Davis,

CA, 2VA Northern California Health Care System, Mather, CA, 3Kaiser

Permanente San Francisco Medical Center, San Francisco, CA, 4Division

of Research, Kaiser Permanente Northern California, Oakland, CA.

RATIONALE: An asthma medication ratio (AMR) >_0.5 is associated

with decreased healthcare utilization improving patient-centered outcomes

in persistent asthma. There is limited literature on outcomes after

restricting short acting beta-agonist (SABA) refills. We hypothesized

that a multidisciplinary SABA-Reduction Program (SABA-RP), which

included limitations on refills, would significantly increase the percentage

of patients fulfilling an AMR of >_0.5, the number of asthma controller

medications (CM) divided by the total of asthma medications (CM plus

SABA).

METHODS: A retrospective observational study of 1,084 patients, ages

18-65, with asthma fulfilling Health Effectiveness Data and Information

Set (HEDIS) criteria was performed using data from Kaiser Permanente,

Northern California (KPNC) in San Francisco. The SABA-RP consisted of

both group and individual intensive asthma education of primary pro-

viders, patient outreach, and pharmacists changing SABA refills to zero.

The program began April 1, 2015, and the study looked at one year prior

and one year post-SABA-RP. Analysis included descriptive statistics,

paired and unpaired t-tests, and multivariable logistic regression.

RESULTS: 71% of patients met an AMR goal >_0.5 prior to implementa-

tion of the SABA-RP, while 84% met the goal after implementation

(p<0.01). There was no statistically significant association between ED/

hospitalizations and meeting the AMR goal. Multivariable logistic

regression showed younger, male, or Black/Hispanic subjects had

significantly lower odds of meeting the AMR goal post-SABA-RP.

CONCLUSIONS: Multidisciplinary change through implementation of a

SABA-RP was associated with a higher number of patients fulfilling an

AMR goal >_0.5 in this large retrospective cohort study at KPNC.

601 Vocal Cord Dysfunction in Patients with
Predominant Upper Airway Symptoms

Russell S. Traister, MD PhD1, Lindsey P. Stoltz, MD1, Merritt L.

Fajt, MD2, and Andrej A. Petrov, MD2; 1Section on Pulmonary, Critical

Care, Allergy and Immunologic Diseases, Wake Forest Baptist Medical

Center, Winston Salem, NC, 2Division of Pulmonary, Allergy, and Critical

Care Medicine, University of Pittsburgh Medical Center, Pittsburgh, PA.

RATIONALE: Vocal cord dysfunction (VCD), a functional disorder

characterized by abnormal and involuntary adduction of the vocal folds,

can mimic asthma or other respiratory disorders. We analyzed a subset of

VCD patients that presented with predominantly upper airway symptoms

and were misdiagnosed as anaphylaxis.

METHODS: We conducted a retrospective analysis of 132 subjects with

VCD seen at an outpatient university allergy clinic. VCD diagnosis was

confirmed with flexible laryngoscopy. We compared the demographics,

comorbidities, clinical symptoms and medication use of VCD subjects

with predominantly upper airway symptoms mimicking anaphylaxis

versus those with predominantly lower airway symptoms mimicking

asthma or other respiratory disorders.

RESULTS: Twelve subjects (9.1%) had symptoms that mimicked those of

upper airway obstruction. There was no difference in age (p50.3) or

gender (p50.7) between the two groups. VCD subjects with upper airway

symptoms were more likely to have a past medical history of food allergy

(p50.003), chronic urticaria/angioedema (p50.009), and psychiatric

illnesses (p50.005), but were less likely to have a history of pulmonary

disease (p50.002). The patients with upper airway symptoms were also

more likely to experience dysphonia (p50.002), stress and anxiety

(p50.002), and be prescribed epinephrine (p<0.0001) or psychiatric

medications (p50.04).

CONCLUSIONS: VCD mimicking anaphylaxis has a lower prevalence

than VCD mimicking asthma in a university allergy clinic. VCD patients

misdiagnosed with anaphylaxis have distinguishing symptoms, comorbid-

ities, and medication use compared to VCD patients misdiagnosed with

asthma or other pulmonary disorders. Recognizing this unique population

can lead to timely diagnosis and prevent mistreatment with unnecessary

medications and procedures.
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602 Early Life Sensitization Patterns and Risk for
Allergic Rhinitis in the WHEALS Birth Cohort

Zeinab Saleh, MD1, Abigail Chatfield2, Suzanne Havstad, MA1, Alexan-

dra R. Sitarik3, Haejin Kim, MD3, Christine L. M. Joseph, PhD3, Edward

M. Zoratti, MD FAAAAI1, Ganesa R. Wegienka, PhD FAAAAI3, Dennis

R. Ownby, MD FAAAAI4, and Christine Cole Johnson, PhD MPH

FAAAAI3; 1Henry Ford Hospital, Detroit, MI, 2Henry Ford Hospital, De-

troit, 3Henry Ford Health System, Detroit, MI, 4Augusta University, Au-

gusta, GA.

RATIONALE: Allergic Rhinitis (AR) is linked to early-life allergen

sensitization. Patterns of sensitization may confer differential risk for AR.

We assessed whether the risk of childhood AR differed depending upon

allergen sensitization profiles at age 2-3 years.

METHODS: Allergen sensitization to seven inhalant and three food

allergens were assessed by specific IgE at age 2-3 years among participants

in the Detroit-area WHEALS birth cohort. Positive tests were defined by

specific IgE>_0.35 IU/ml. Four previously identified sensitization patterns

at age 2-3 were also examined: low/no sensitization (LS); highly multiply-

sensitized (HS); milk/egg dominated sensitization (MES) and peanut/

inhalant sensitization (PIS). Current AR was determined by physician

evaluation during a study-related visit at age 10-12 years. Relative risks

(RR) for AR were calculated for the sensitization frequency and pattern

categories determined at age 2-3 years.

RESULTS: Compared to 185 non-sensitized children, the risk of AR was

not statistically significantly higher for the 69 children with one positive

test (RR51.19, 95%CI50.94,1.50; p50.16) but higher for the 91 children

with >_2 positive tests (RR51.46, 95%CI51.21,1.75; p<0.001). Compared

to 259 LS children, the risk of AR was greater (RR51.68,95% CI51.39,

2.04; p<0.001) for the 13 HS children, the 54 MES children (RR51.25,

95% CI51.01, 1.55; p50.039), and the 19 PIS children (RR51.34, 95%

CI51.01, 1.80; p50.046).

CONCLUSIONS: Children with multiple (>_2) positive IgE tests at age 2-

3 years were at higher risk for AR in the preteen years. Multi-sensitization

as opposed to mono-sensitization may be a marker for allergic

predisposition.

603 Enhanced chemosensory sensitivity in
idiopathic rhinitis patients and its reversal by
nasal capsaicin treatment.

Laura H. Van Gerven, MD, PhD; KULeuven, Leuven, Belgium.

INTRODUCTION AND RATIONALE: We recently showed that the

therapeutic action of capsaicin treatment in idiopathic rhinitis (IR) is based

on the ablation of the TRPV1-Substance P nociceptive signaling pathway

(Van Gerven et al., JACI 2013). However, the functional consequences of
capsaicin treatment on nasal nerve activation remain unknown.

METHODS: A double-blinded placebo-controlled trial, involving 33 IR

patients and 12 healthy controls (HC). Nasal mucosal potentials (NMP)

were evoked by exposing the nasal mucosa of IR patients and HC to an

aerosol with different TRP-agonists. Low concentrations of 3 irritants

(cinnamaldehyde, allyl isothiocyanate (mustard oil, MO) and capsaicin)

that activate TRPA1 and/or TRPV1 were applied. The threshold for each

irritant was determined for each individual as the dose at which a clear

change from baseline in NMP was recorded.

RESULTS: The threshold forMOwas 5mM in 9%, 10mM in 18%and 20

mM in 73% of HC, whereas for IR patients, 31.5% responded by an NMP-

decrease at 5 mM, 37% on 10 mM and 31.5% on 20 mM. The MO-

thresholdwas overall significantly lower for IR patients compared toHC (P

5 0.0423). Remarkably, no changes in NMP measurements could be

documented after cinnamaldehyde. Capsaicin exposure induced cough that

hampered NMP recording.

CONCLUSIONS: The lower chemical threshold to react to MO in IR

patients compared to HC confirmed the specific role of these nociceptors in

the pathophysiology of IR, which in turn, may help to design more specific

and effective therapies.

604 Safety Of 300IR 5-Grass Tablet In Grass Pollen–
Allergic Children With Or Without Controlled
Asthma: Further Data From A Post-Marketing
Observational Study

David BK. Golden, MD FAAAAI1, Michael Gerstlauer, MD2, Zsolt

Szepfalusi, MD3, Jacques De Blic, MD4, and Bob Geng, MD5; 1Medstar

Franklin Medical Center, Baltimore, MD, 2Klinikum Augsburg, Augs-

burg, Germany, 3Medical University of Vienna, Vienna, Austria, 4Necker

Enfants Malades Hospital, Paris, France, 5University of California, San

Diego, San Diego, CA.

RATIONALE: We report safety data of 300IR 5-grass tablet* for patient

subgroups with/without controlled asthma in a post-marketing study of

children (aged 5-9 years) with grass pollen–induced allergic rhinitis/

rhinoconjunctivitis (GP-AR).

METHODS: This study (NCT02295969) included immunotherapy-na€ıve

childrenwith GP-AR prescribed daily 5-grass tablet in accordancewith the

product information which contraindicates use in patients with severe,

unstable, or uncontrolled asthma. Patients were followed-up over the first

30 treatment days. Adverse drug reactions (ADRs) were described.

RESULTS: Among 307 enrolled children (mean age: 7.1 years), 111

(36%) were asthmatic. As previously reported, 173/307 (56%) patients had

ADRs, generally application-site reactions and two patients (1 asthmatic; 1

non-asthmatic) had serious ADRs. The present analysis showed that ADRs

occurred in 56/111 (50%) asthmatic patients versus 117/196 (60%) non-

asthmatic patients. The most common ADRs were throat irritation

(asthmatic: 19/111 [17%]; non-asthmatic: 49/196 [25%]) and oral pruritus

(asthmatic: 12/111 [11%]; non-asthmatic: 24/196 [12%]). Approximately

36% of patients reported ADRs within 24 hours (asthmatic: 21/56 [38%];

non-asthmatic: 40/117 [34%]), and >80% of both subpopulations within 1

week (48/56 and 95/117, respectively). Adverse events causing discontin-

uation occurred in 4/111 (4%) of asthmatic patients and 12/196 (6%) of

non-asthmatic patients.

CONCLUSIONS: This analysis represents the largest studied subpopu-

lation (n>100) of asthmatic patients aged 5-9 years administered 5-grass

tablet. Over onemonth of real-life treatment conditions, this subpopulation

showed no meaningful differences in safety profile versus non-asthmatic

patients. This is consistent with a smaller asthmatic pediatric subpopula-

tion (n557) studied during clinical development of the product.

*US indication is for patients aged 10-65
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605 Efficacy of House Dust Mite Sublingual
Immunotherapy-Tablet in Tree and/or Grass
Poly-Sensitized Subjects

David I. Bernstein,MD FAAAAI1,2, Hendrik Nolte, MD PhD3, Harold S.

Nelson, MD FAAAAI4, and Dorte Rehm5; 1Bernstein Clinical Research

Center, LLC, Cincinnati, OH, 2University of Cincinnati College of Med-

icine, Cincinnati, OH, 3ALK-Abell�o, Bedminster, NJ, 4National Jewish

Health, Denver, CO, 5ALK, Horsholm, Denmark.

RATIONALE: House dust mite (HDM) SLIT-tablet (12 SQ-HDM, ALK,

Denmark) has been shown to be effective in treating HDM allergic rhinitis

and asthma in several large DBPC trials. This post-hoc analysis in-

vestigates if treatment with the SQ-HDM SLIT-tablet also shows efficacy

in HDM allergic subjects sensitized to tree and/or grass during relevant

periods of pollen exposure.

METHODS: Subjects from a Phase III trial (EudraCT: 2011-002277-38;

placebo: N5338, 12 SQ-HDM: N5318) with moderate-severe HDM

allergic rhinitis were treated for up to 1 year (Demoly et al.

2016;JACI;137:444-51). This post-hoc analysis evaluated efficacy (Total

Combined Rhinitis Score [TCRS] during pollen seasons [April to July]) in

HDM allergic subjects with or without tree/grass pollen sensitization.

RESULTS: The ‘‘tree/grass’’ group comprised 294 subjects (Placebo:

N5159; 12 SQ-HDM: N5135) while the ‘‘non-tree/grass’’ group

comprised 362 subjects (Placebo: N5179; 12 SQ-HDM: N5183).

Overall, the two treatment groups had similar efficacy profiles throughout

the trial period including the tree and grass pollen seasons (tree/grass: 1.23

[14%], p50.0219; non-tree/grass: 1.19 [14%], p50.0212).

CONCLUSIONS: The SQ-HDM SLIT-tablet shows consistent treatment

effect in tree/grass and non-tree/grass sensitized subjects irrespective of

pollen seasons. This suggests that patients with tree and grass sensitizations

also benefit from a reduced burden to HDM symptoms with SQ-HDM

SLIT-tablet during the pollen seasons.

606 Complement component 3 modulates cockroach
allergen-induced allergic inflammation

Danh C. Do, PhD1,2, and Peisong Gao, MD, PhD2,3; 1Johns Hopkins Uni-

versity School of Medicine, Baltimore, MD, 2Division of Allergy and

Clinical Immunology, Johns Hopkins University School of Medicine, Bal-

timore, MD, 3Johns Hopkins, baltimore, MD.

RATIONALE: Components-complement cascade participates in Th2-

biased immunity in asthma. We have discovered that miRNA-511-3p

targets complement component 3 (C3), a central mediator of components-

complement activation. We hypothesized that C3 plays a role in allergen-

induced allergic inflammation.

METHODS: Targeted delivery of miR-511-3p to the mouse respiratory

tract was used to determine the role of complement activation in asthma.

miRNA-511-3p—C3 interaction was examined in vitro and in silico. miR-

511-3p regulation of C3 mRNAwas also assessed in bone marrow-derived

macrophages.

RESULTS: miR-511-3p delivery by adeno-associated virus (AAV-9)

vector to themouse respiratory tract decreased lungC3mRNA levels and is

associated with decreased inflammatory cells recruitment, dense peribron-

chial infiltrates, and goblet hyperplasia compared to mock controls in our

cockroach allergen (CRE)-induced mouse model of asthma. Furthermore,

serum and BALF analysis showed decreased levels of CRE-specific

immunoglobulins (IgG1 and IgE) and Th2 cytokines (IL4 and IL13). C3

could be antagonized by miRNA-511-3p, which was confirmed in bone in

bone marrow-derived macrophages using miRNA mimics. In silico anal-

ysis also demonstrated that miR-511-3p can bind to C3 mRNAwith rela-

tively high affinity.

CONCLUSIONS: Collectively, we demonstrated a role for C3 in the

elicitation of a Th2-biased immunity in asthma, which can be targeted by

miR-511-3p. Our findings will lay the groundwork to target components-

complement activation as a therapeutic target for allergic inflammation and

asthma.

607 Innate Lymphoid Cells (ILCs) Generate Memory
for Pathogen-Associated Molecular Patterns
(PAMPs) of Allergens, Which Contributes to
Asthma

Mukesh Verma, PhD1, Lidia Michalec, PhD2, Anand Sripada, PhD3, Jer-

ome McKay, PhD3, Kapil Sirohi, PhD4, Nathan T. Dyjack, BS1, Magda-

lena M. Gorska, MD PhD FAAAAI1, Max Seibold, PhD1, Richard J.

Martin, MD1, and Rafeul Alam, MD PhD FAAAAI5; 1National Jewish

Health, Denver, CO, 2National Jewish Health & University of Colorado

Denver, Denver, CO, 3National Jewish Health, Denver, 4National Jewish

Health/University of Colorado Denver, Denver, CO, 5National Jewish

Health and University of Colorado, Denver, CO.

RATIONALE: ILCs do not express antigen-specific receptors. Whether

they are capable of generating memory for allergens is unknown.

METHODS: Mouse model of asthma, single cell RNA-seq and flow

cytometry

RESULTS: Exposure of Rag1 KO mice intranasally to PAMP-containing

(Alternaria, dustmite, papain) allergens 3 days/week for 3weeks generated

a form of memory, which elicited an asthma-like response (airway

hyperreactivity, eosinophilic inflammation and IL5+IL13+ ILC2s in the

lung) upon a recall challenge with a subthreshold dose of the allergen 3-9

weeks later. This memory was PAMP-dependent and PAMP-specific.

Ovalbumin, which lacks a PAMP, was ineffective. Alternaria-induced

memory was recalled by Aspergillus (both contain the PAMP serine

protease) but not dust mite (contains cysteine protease) challenge.

Conversely, papain (a cysteine protease)-induced memory could be

recalled by dust mite challenge. Sensitization with Alternaria that was

pretreated with the serine protease inhibitor AEBSF abrogated memory-

induced asthma implicating a role for serine protease-PAR2 interaction.

Antibody-mediated elimination of NK cells did not affect memory-driven

asthma suggesting a primary role for ILCs. Single cell RNA-seq identified

297 differentially expressed genes in the memory model. We validated

upregulation of select genes including ICOS, CD90 and FHL2 by flow

cytometry. Adoptive transfer of Alternaria-sensitized mouse lung ICOS+

ILC2s and human lung FHL2+ ILC2s to Rag2-/-:gc-/- mice induced

asthma upon Alternaria challenge. Genetic and antibody-mediated deple-

tion of ICOS inhibited memory-driven asthma. Likewise, antibody-

mediated depletion of CD90 abrogated asthma.

CONCLUSIONS: ILCs generate memory for allergen-associated

PAMPs, which is associated with upregulation of select genes.

Interference with these memory-associated ILC expressed genes may

benefit asthma.
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608 The role of NADPH oxidase on the production of
epithelial-derived cytokine (IL-25, IL-33, TSLP)

Hideaki Kouzaki, MD, PhD1, Koji Matsumoto2, Takahiro Kikuoka3, and

Takeshi Shimizu4; 1Shiga University of Medical Science, Departme, Otsu,

Japan, 2Shiga University of Medical Science, Otsu, Japan, 3Shiga Univer-

sity of medical science, Otsu, Japan, 4Shiga university of medical science,

Otsu, Japan.

RATIONALE: Airborne allergens stimulate the production of IL-25, IL-

33 and TSLP from airway epithelial cells. However, the mechanism of

allergen-induced cytokines production is not fully understood. The

purpose of this study is to elucidate the role of oxidative stress, NADPH

oxidase, on the allergen-induced production of epithelial-derived

cytokines.

METHODS:We examined the in vivo effects of NADPHoxidase inhibitor

(DPI and VAS2870) in the nasal epithelium of mice exposed to multiple

airborne allergens (MAA: House dust mite, Alternaria and Protease from

S.aureus) were examined and the in vitro effects of NADPH oxidase on

the secretion of the epithelial-derived cytokines in normal human bronchial

epithelial (NHBE) cells.

RESULTS: Intranasal instillations of NADPH oxidase inhibitor signifi-

cantly inhibited MAA-induced production of IL-25, IL-33 and TSLP in

mouse nasal epithelium. Eosinophil infiltration, epithelial disruption and

production of Th2 cytokines were also significantly attenuated. NADPH

oxidase was rapidly produced when NHBE cells were exposed to airborne

allergens (house dust mite, alternaria, protease from S.aureus) and ATP.

The airborne allergen induced epithelial-derived cytokines were partially

blocked by infecting NHBE cells with small interfering RNA for one of

NADPH family, DUOX1.

CONCLUSIONS: Airborne allergen-induced oxidative stress may be

involved in the production of IL-25, IL-33 and TSLP from airway

epithelial cells.

609 17b-estradiol promotes a DUOX-1-mediated
release of IL-33 from human airway epithelial
cells

Ruchi Shah, MD1, J. Brooke Davis2, Jeffrey A. Yung, BA3, Jacqueline

Cephus, MS4, Hubaida Fuseini, BS4, and Dawn C. Newcomb, PhD1;
1Vanderbilt University Medical Center, Nashville, TN, 2Vanderbilt Uni-

versity, Nashville, 3Vanderbilt University Medical Center, Nashville,
4Vanderbilt University, Nashville, TN.

RATIONALE:Women have an increased prevalence of asthma compared

to men, and sex hormones regulate pathways in asthma pathogenesis. IL-

33, an alarmin cytokine sequestered in the nucleus of airway epithelial

cells, is released by a necrotic or active transport mechanism to drive

allergic airway inflammation. We showed IL-33 is increased in bron-

choalveolar lavage fluid of Alternaria extract (Alt Ext) challenged female

mice compared to male mice, but how sex hormones regulate IL-33 release

is unknown. Allergen-induced active transport release of IL-33 involves

increased extracellular ATP and NADPH oxidase dual oxidase 1 (DUOX-

1) activation. Therefore, we hypothesize that estrogen increases allergen-

induced IL-33 release from airway epithelial cells.

METHODS: An IL-33-producing human bronchial epithelial cell line

(HBE33 cells) was pre-treatedwith 10-9-10-12M 17b-estradiol (17b-E2) or

vehicle (ethanol) for 2 hours prior to 50mg/ml Alt Ext challenge. IL-33

release in culture supernatants, necrosis by LDH assay, and DUOX-1

expression by qPCR and western blotting was measured 1 hour after Alt

Ext challenge. Extracellular ATP was measured at baseline-30 minutes af-

ter Alt Ext challenge.

RESULTS: 17b-E2 pretreatment increased Alt Ext-induced IL-33 pro-

duction compared to vehicle (n5 3 experiments, p<0.05). No differences

in Alt Ext-induced necrosis or ATP release was determined in 17b-E2 or

vehicle treated cells. However, 17b-E2 increased DUOX-1 mRNA and

protein expression.

CONCLUSIONS: 17b-E2 increased IL-33 release compared to vehicle

control by increasing DUOX-1 expression in the active transport

mechanism. Our findings provide a potential mechanism for estrogen

regulated IL-33 release from airway epithelial cells and increased type 2

airway inflammation in females compared to males.

610 Inflammasome Modulation Ameliorates
Neonatal RSV-induced Immunopathology

Charles Schuler, MD1, Carrie-Anne Malinczak1, Andrew Rasky1, Susan

Morris1, Nicholas W. Lukacs, PhD2, and Wendy Fonseca, PhD MSc

DVM1; 1University of Michigan, Ann Arbor, MI, 2University of Michigan

Medical School, Ann Arbor, MI.

RATIONALE: Respiratory syncytial virus (RSV) is a common childhood

viral infection that affects nearly all children worldwide. A subset of

patients experience severe disease and develop asthma later in life. RSV-

induced immunopathology potentiates Th2 polarization partly via inflam-

masome activation. Uric acid is a damage-associated molecular pattern

known to induce inflammasome activation and interleukin-1b (IL-1b)

production. We hypothesized that by interfering with RSV-related

inflammasome activation, resultant immunopathological Th2 polarization

would decrease in a mouse model.

METHODS: Seven-day old Balb/c mice were intranasally infected with

RSV, and samples were harvested seven days post-infection. Different

strategies were used to block uric acid-induced inflammasome production

of IL-1b. To disrupt uric acid production, we used allopurinol (a xanthine

oxidase inhibitor). To disrupt inflammasome activation, we usedMCC 950

(an NLRP3 inflammasome inhibitor). To inhibit IL-1b, we used an IL-1

receptor antagonist (IL-1RA). RSV immunopathology was evaluated by

histology, qPCR, flow cytometry, and cytokine production.

RESULTS: We observed that inhibition of uric acid-induced inflamma-

some production of IL-1b, at any level, in RSV infected mice, decreased

mucous related gene expression in the lungs, diminished neutrophil and

type 2 innate lymphoid cell accumulations in the lung, and decreased Th2

cytokine production in LDLN re-stimulated with RSV, compared to

controls. Together, these data indicate that inhibition of the pathway

from uric acid through inflammasome production of IL-1b attenuated lung

RSV immunopathology in neonatal mice.

CONCLUSIONS: Interruption of uric-acid mediated inflammasome IL-

1b production during RSV infection ameliorates RSV immunopathology

and Th2 polarization in a neonatal mouse model of RSV infection.
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611 Anaphylaxis-related posttraumatic stress
disorder

Yuval Tal, MD, PhD1, Ori Toker, MD2, Alon Y. Hershko, MD, PhD1, Go-

lan Shany, BA Med1, Eyal Mizrahi, MD1, Ariel Havlin3, Yaarit

Ribak, MD1, and Sara A. Freedman, PhD4; 1Allergy and Clinical Immu-

nology Unit, Department of Medicine, Hadassah University Medical Cen-

ter, Jerusalem, Israel, 2Allergy and Clinical Immunology Unit, Shaare

Zedek Medical Center, jerusalem, Israel, 3Pediatric Department, Shaare

Zedek Medical Center, jerusalem, Israel, 4School of Social Work, Bar

Ilan University, Ramat Gan, Israel.

RATIONALE: Post-traumatic stress disorder (PTSD) is a chronic and

disabling entity, which negatively impacts health and quality of life. It

occurs after events that are perceived as life-threatening and has a lifetime

rate of 7%. Strikingly, there is very little data on anaphylaxis-related

PTSD.We hypothesized that the emotional sequelae of severe anaphylaxis

have been overlooked thus far and warrant investigation.

METHODS: We recruited subjects with hymenoptera-venom allergy in 4

medical centers in Jerusalem, Israel. Patients were divided according to

local reactions (LR) or anaphylaxis. For each subject, 3 questionnaires

were used: 1) Demographic and medical data form; 2) Life Events

Checklist for DSM-5 (LEC5); 3) PTSD checklist for DSM-5 (PCL5).

RESULTS: A total of 89 subjects were enrolled with an average age of 38

yrs (615.1). Of these, 46 (52%) had anaphylaxis and 43 (48%) had LR.

Among patients with anaphylaxis, the rate of probable PTSD was 15.2 %

(N57) compared to 2.3% in the LR group (N51) (p<0.001). Patients with

anaphylaxis also reported significantly more previous traumatic events.

CONCLUSIONS: Our study suggests that PTSD rates are increased in

individuals with a history of anaphylaxis. Therefore routine follow-up of

these individuals should include surveillance for this disorder. Our

investigation is limited by the number of enrollees with hymenoptera

venom allergy and future studies are needed to lend further support to our

conclusions.

612 An Analysis of Value-Based Costs of
Undesignated, Stock School Epinephrine
Policies

Matthew J. Greenhawt, MD MBA MSc1, and Marcus S. Shaker, MD

MS FAAAAI2; 1Children’s Hospital Colorado, Aurora, CO, 2Dart-

mouth-Hitchcock Medical Center, Lebanon, NH.

RATIONALE: Children experiencing anaphylaxis at school may lack

access to a personal epinephrine device, prompting legislation allowing

undesignated (e.g., non-student specific) stock epinephrine auto-injector

units at school. However, the cost-effectiveness of undesignated school

stock epinephrine (SE) is uncharacterized. We therefore undertook a

simulation and cost-effective analysis to define value-based strategies for

school undesignated SE programs.

METHODS: We conducted Markov simulations of the Chicago public

school system (371,382 students, previously characterized for epinephrine

utilization) over extended time horizons to model two school SE policies.

We compared a policy where undesignated SE units were provided to

supplement designated SE units provided by known allergic students

(supplemental model) to a model where undesignated SE units were

universally provided for all students at school, without allergic students

providing additional designated units (universal model). The base-case

model assumed a 10-fold reduced fatality risk with having undesignated

SE units versus no units. SE unit costs were evaluated from a societal

perspective and shared by children at-risk for anaphylaxis. Cost-effective

care was defined as care costing <$100,000/quality of life adjusted year

(QALY).

RESULTS: The cost of the supplemental model falls below $100,000/

QALY when annual undesignated epinephrine acquisition costs do not

exceed $339 per school. However, the universal model dominated the

supplemental model and was associated with significant cost-savings

($14,009,879 per annum in the system) without additional fatality.

CONCLUSIONS: Assuming a 10-fold fatality risk-reduction, undesig-

nated school SE is cost-effective at device acquisition costs below $339 per

year. A universal vs. a supplemental model is associated with superior

health and economic effects.

613 Food-Protein Induced Allergic Proctocolitis is
Prospectively Associated with IgE-Mediated
Milk and Egg Allergies by Age 3

Neelam A. Phadke, MD1,2, Yamini V. Virkud, MD1,3, Victoria

Martin, MD1,4, Hannah L. Seay1, Corinne Keet, MD MS PhD5, Qian

Yuan, MD PhD1,4, and Wayne G. Shreffler, MD PhD FAAAAI1,4; 1Food

Allergy Center, Massachusetts General Hospital, Boston, MA, 2Massa-

chusetts General Hospital, Division of Rheumatology, Allergy, and Immu-

nology, Boston, MA, 3Harvard Medical School, Boston, MA,
4Department of Pediatrics, Harvard Medical School, Boston, MA, 5Divi-

sion of Pediatric Allergy and Immunology, Johns Hopkins University

School Medicine, Baltimore, MD.

RATIONALE: It remains unclear if food-protein induced allergic

proctocolitis (FPIAP) increases the risk of developing IgE-mediated

food allergies (FA); it is additionally unclear if FPIAP is part of the atopic

march or if the food avoidance necessary to treat FPIAP predisposes to FA

by preventing early food introduction.

METHODS: We used a prospective observational cohort of 903 healthy

newborn infants to evaluate the rates of FPIAP and FA in young children.

FPIAP was diagnosed by the treating physician with diagnosis requiring

blood in the stool. FA was determined by independent agreement of two

allergist reviewers based on clinical reactivity and documented IgE

sensitivity.

RESULTS: Of 903 infants analyzed, 153 (16.9%) children were

diagnosed with FPIAP and 56 (6.2%) children were diagnosed with FA.

Seventeen (11% of FPIAP; 1.9% of whole cohort) children with FPIAP

were diagnosed with FA, while 39 (5%) children without FPIAP developed

FA (p<0.01). Children with FPIAP were significantly more likely than

healthy controls to develop FA to milk (3.9% v. 0.5%, p<0.01) and egg

(5.9% v. 2.5%, p<0.05). There were non-significant trends toward higher

rates of FA to peanut as well.

CONCLUSIONS: Infants with FPIAP were significantly more likely to

develop IgE-mediated food allergies to milk and egg, with trends toward

higher rates of FA to other foods. FPIAPmay represent an early step on the

atopic march, possibly compounded by subsequent allergen avoidance, to

potentially increase the risk of developing some IgE-mediated food

allergies.
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614 Reaction thresholds in in peanut-allergic adults
and the influence of exercise and sleep
deprivation: a randomised controlled trial

Shelley Dua, PhD1, Monica Ruiz Garcia2, Simon Bond3, Stephen R.

Durham, MDMA FRCP2, Ian Kimber, PhD4, Clare Mills, BSc PhD4, Gra-

ham Roberts, DM5, Isabel J. Skypala, PhD RD6, James Wason7, Pamela

W. Ewan, MD3, Robert J. Boyle, MBChB PhD8, and Andrew T. Clark,

PhD9; 1Cambridge University, Cambridge, United Kingdom, 2Imperial

College, London, United Kingdom, 3Cambridge University Hospitals

NHS Trust, Cambridge, United Kingdom, 4University of Manchester,

Manchester, United Kingdom, 5University of Southampton, Southampton,

United Kingdom, 6Royal Brompton & Harefield NHS Foundation Trust,

London, United Kingdom, 7MRC Biostatistics Unit, Cambridge, United

Kingdom, 8Section of Paediatrics, Imperial College London, London,

United Kingdom, 9Cambridge University Hospitals NHS Foundation

Trust, Cambridge, United Kingdom.

RATIONALE: Peanut allergy is a public health concern causing severe

reactions. Food allergen labeling poorly represents risk, with limited data

on thresholds of reactivity and the influence of everyday factors. We

estimated peanut threshold doses for a UK peanut-allergic population and

examined the effect of sleep deprivation and exercise.

METHODS: In a crossover trial, following confirmation of peanut allergy

by blinded challenge, participants underwent three open peanut challenges

in random order: one with exercise following each dose, one with sleep

deprivation preceding challenge, and one with no intervention. The dose

triggering symptoms (mg peanut protein) was measured. Primary analysis

estimated the difference between non-intervention challenge and each

intervention in log-dose, expressed as percentage change. Dose distribu-

tions were modeled to derive eliciting doses in the peanut-allergic

population.

RESULTS: Baseline challenges were performed in 126 peanut-allergic

subjects, 100 were randomized and 81 (mean age 25y) completed at least

one further challenge. The mean (SD) dose triggering symptoms was 214

mg (330mg) for non-intervention challenges and this was reduced by 45%

(95% CI 21-61 p50.001) and 45% (22-62 p50.001) for exercise and sleep

deprivation, respectively. Mean (95% CI) eliciting doses for 1%, 5% and

10%of the population during baseline challenge (n5126)were 1.3mg (0.8,

2.0), 3.8mg (2.4,5.7) and 7.0mg of peanut protein (4.5,10.5), respectively.

CONCLUSIONS: Exercise and sleep deprivation each significantly

reduce the threshold of reactivity in people with peanut allergy, putting

them at greater risk of a reaction. Incorporating these data into allergen risk

management is critical for optimal protection of peanut-allergic

consumers.

615 Epidemiology of Sesame Allergy in the United
States

Avneet S. Chadha, BS1, Priyam Doshi, MD1, Christopher M.

Warren, PhD (c)2, Frank Belette1, Jialing Jiang, BA1, Jesse A.

Blumenstock, MS(c)1, Bridget M. Smith, PhD1,3, and Ruchi S. Gupta,

MD MPH1,4; 1Northwestern University Feinberg School of Medicine,

Chicago, IL, 2University of Southern California, Los Angeles, CA, 3Cen-

ter for Innovation for Complex Chronic Healthcare, Edward J. Hines Jr

Veterans Affairs Hospital, Hines, IL, 4Ann & Robert H. Lurie Children’s

Hospital, Chicago, IL.

RATIONALE: This study describes the current prevalence, severity, and

determinants of sesame allergy among the U.S. population. It was

hypothesized that current prevalence rates of sesame allergy are compa-

rable to rates of other food allergies for which labeling is legally mandated.

METHODS: Food allergy (FA) questionnaires were completed between

2015-2016 by a representative sample of 51,819 households, providing

responses for 78,853 individuals, ages 0-99. Rigorous symptom-report

criteria were used to identify cases of probable IgE-mediated sesame

allergy, while excluding key differential diagnoses. Complex survey

weighting procedures were applied to reduce bias and maximize precision

of resulting estimates.

RESULTS: An estimated .29% (95% CI: 0.24-0.34) of individuals in the

U.S. have a current sesame allergy. The highest percentage of sesame-

allergic individuals fell within the 18-29 (27.6%) and 30-39 (19.9%) year

old age groups. Individuals whose income was $50,000 or more had

significantly higher odds of having a sesame allergy. Among individuals

with a sesame allergy, 37.7% (95% CI: 29.9-46.3) had experienced at least

one severe sesame-allergic reaction and 67.1% (95% CI: 58.2-75.0) had

been to the emergency department (ED) at least once in their lifetime for

FA treatment. One-third of individuals with sesame allergy had been to the

ED for FA treatment within the past year.

CONCLUSIONS: Sesame allergy is the 9th most common food allergy

and often elicits severe allergic reactions characterized by serious

symptoms and multiple organ system involvement. Its prevalence appears

to have increased over the past decade.

616 Relationship Between the Location of
Eosinophils in the Airway Wall, Type-2 Gene
Expression, and Airway Hyperresponsiveness
in Asthma

Taha Al-Shaikhly, MBChB1, Andrew R. Parker, MD2, Ying Lai, PhD3,

James D. Nolin, PhD3, Matthew C. Altman, MD, MPhil1, Megan Lar-

more4, Charles W. Frevert, D.V.M., Sc.D4, and Teal Hallstrand, MD

MPH3; 1Division of Allergy and Infectious Diseases, Department of Med-

icine, University of Washington, Seattle, WA, 2Bellingham Asthma, Al-

lergy, and Immunology Clinic, Bellingham, WA, 3Division of

Pulmonary, Critical Care and Sleep Medicine, Department of Medicine,

University of Washington, Seattle, WA, 4Department of Comparative

Medicine, University of Washington, Seattle, WA.

RATIONALE: Eosinophils are implicated in asthma pathogenesis,

particularly in ‘‘type-2 high’’ asthma, but the specific location of

eosinophils in the airway wall and their relationship to features of airway

hyperresponsiveness (AHR), sputum eosinophils and periostin has not

been reported.

METHODS: Endobronchial biopsies and induced sputum were obtained

from a cohort of subjects with asthma and healthy controls who had

extensive assessment of AHR. Design-based stereology was used to

quantitatively assess the density of eosinophils in the airway epithelium

and submucosa. The type-2 gene mean (T2GM) in the airways was

assessed by qPCR.

RESULTS: Eosinophils were identified in the submucosa of both healthy

controls and asthmatics, but intraepithelial eosinophils were only identified

in asthmatics (P50.005). The intraepithelial eosinophils density was

greater in subjects with indirect AHR in the form of exercise-induced bron-

choconstriction (EIB), and there was a notable relationship between the

EIB severity and the intraepithelial eosinophils density

(r250.17,P50.01). Among asthmatics, intraepithelial eosinophil density

was not associatedwith the direct AHR severitymeasured bymethacholine

challenge. Although epithelial eosinophil density did not correlate with the

submucosal eosinophil density (r250.03, P50.26), subjects classified as

‘‘T2GM high’’ had greater eosinophils densities in both the epithelium

and submucosal compartments (P50.002, and 0.006 respectively).

Submucosal, but not intraepithelial eosinophils densities, correlated with

the sputum eosinophils and periostin concentration.

CONCLUSIONS: Eosinophils in either the intraepithelial or submucosal

space are associated with type-2 gene expression in the airways, but only

intraepithelial infiltration of the airways with eosinophils is a specific

feature of asthma and associated specifically with indirect AHR.
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617 Gene Expression Of TMEM178 Decreases With
The Progression Of Asthma Severity

Naiya B. Patel, MD, Lorena Ostilla, MD, Lyda Cuervo-Pardo, MD, Ser-

gejs Berdnikovs, PhD, and Sergio E. Chiarella, MD; Division of Allergy

and Immunology, Department of Medicine, Northwestern University

Feinberg School of Medicine, Chicago, IL.

RATIONALE: The transmembrane protein 178 (Tmem178) is a novel

negative regulator of the nuclear factor of activated T-cells, cytoplasmic 1

(NFAT1c); a recognized player in asthma pathogenesis. Our group has

previously shown that changes in TMEM178 gene expression are associ-

ated with lower airway obstruction in asthmatics having an acute respira-

tory illness-induced exacerbation. We sought to compare the relative gene

expression of TMEM178 in the airway epithelium of severe asthmatics to

that in the airway epithelium of non-severe asthmatics and healthy

controls.

METHODS: We performed a secondary analysis of two high-quality

publicly available microarray datasets (National Center for Biotechnology

Information’s Gene Expression Omnibus database; accession numbers

GSE43696 andGSE63142), which contained epithelial brushings obtained

by bronchoscopy from asthmatics and healthy donors. For differential gene

expression comparisons, moderated Benjamini-Hochberg t-tests (with

false discovery rate adjustments) and Dunn’s multiple comparison tests

were used.

RESULTS: In the first microarray study (GSE43696), severe asthmatics

had significantly lower levels of TMEM178 gene expression when

compared to moderate asthmatics (p-value <0.05) and healthy controls

(p-value <0.0001). Similarly, in the second microarray study

(GSE63142), severe asthmatics had significantly lower levels of

TMEM178 gene expression when compared to non-severe asthmatics (p-

value <0.001) and healthy controls (p-value <0.0001). Overall,

TMEM178 gene expression negatively correlates with asthma severity.

CONCLUSIONS: In two independent microarray studies, the relative

gene expression of TMEM178 decreased with the progression of asthma

severity. We speculate that Tmem178 may play an important role in the

regulation of NFAT-induced inflammation in severe asthmatics.

618 Multi-Omic Profiling Of Asthma Using High-
Throughput Sequencing

Gopal Krishna Dhondalay, PhD1, Bryan J. Bunning1, Kari C.

Nadeau, MD PhD1,2, and Sandra Andorf, PhD1; 1Sean N Parker Center

for Allergy and Asthma Research, Stanford University School of Medi-

cine, Stanford, CA, 2Stanford University, Stanford, CA.

RATIONALE: Asthma is a chronic allergic inflammatory disease

affecting over 300 million people worldwide and increasing with alarming

rate in developing countries. The etiologies of asthma and disease

progression depend on many factors, including genetic and epigenetic

inheritance. As the genetic profile of any individual is regulated by their

epigenetic makeup, the investigation of genetic markers and their

corresponding epigenetic footprint in asthmatic individuals is of great

importance to the understanding of the disease biology.

METHODS: This study comprises 16 pairs of twins, concordant and

discordant for asthma, among which 13 were asthmatic and 19 were non-

asthmatic individuals. In all of the 16 twin pairs, the transcriptomic RNA-

seq was performed using TopHat2 aligner, Cufflinks assembler and

DESeq2 for differential expression. Methyl-seq was done on a subset of

8 twin pairs usingwhole-genome bisulfite sequencing, Bismark aligner and

methyl-extractor.

RESULTS: Across all asthmatic and non-asthmatic samples, 764 genes

were differentially expressed and 22873 CpG sites were found to be

differentially methylated. Among the most significant genes (Q < 0.1),

RNF114, CD3G, ZNF418 and SLC41A3were found to be biologically rele-

vant. Significant CpG methylations were found on the SC5D, DHX58 and

SLC12A7 genes (p < 0.05). There were 470 differentially expressed genes

which also had one or more CpG methylation changes, representing a

shared transcriptomic and epigenetic signature.

CONCLUSIONS: Our twin cohort elucidated changes in the tran-

scriptome and epigenome among asthmatics and non-asthmatics. Further

integrativemulti-omic investigations are needed to elucidate the regulatory

effects of CpG methylations and their network inference.

619 Cadherin-related Family Member 3 Gene is a
Candidate Gene for Preschool Wheezing and
Lung Function as well as Childhood Asthma

Ting Fan Leung, MD FRCPCH FAAAAI1,2, Man Fung Tang1, Tak Chi

Liu1, Alice Pik Shan Kong3, Agnes Sze Yin Leung1, Wan Yi Chan1,2, Hing

Yee Sy1, and Gary Wing Kin Wong1,2; 1Department of Pediatrics, The

Chinese University of Hong Kong, Hong Kong, Hong Kong, 2Chinese

University of Hong Kong-University Medical Center Utrecht Joint

Research Laboratory of Respiratory Virus and Immunobiology, The Chi-

nese University of Hong Kong, Hong Kong, Hong Kong, 3Department of

Medicine and Therapeutics, The Chinese University of Hong Kong, Hong

Kong, Hong Kong.

RATIONALE: Amissense variant (rs6967330) of cadherin-related family

member 3 gene (CDHR3) was associated with recurrent severe exacerba-

tions in Danish preschoolers. There was limited data on its relationship

with school-age asthma and none for preschool lung function. This

cross-sectional study investigated such genetic associations in Chinese

children.

METHODS: Ten tagging single-nucleotide polymorphisms (SNPs)

located 5-kb both upstream and downstream from rs6967330were selected

by HaploView 5.0 based on 1000 Genomes database search for Southern

Han Chinese at pairwise r2>_0.8 for all SNPs with >_0.01 minor allele fre-

quency. Their genetic associations were investigated in 1341 Chinese pre-

school children and then in an independent Chinese cohort of 892 school-

age asthmatic children and 1187 non-allergic controls by multivariate

regression. Generalized multifactor dimensionality reduction (GMDR)

was used to analyze interactions among SNPs for wheezing traits.

RESULTS: Rs6967330 was associated with current wheeze (odds ratio

[OR] 1.63, 95% confidence interval [CI] 1.09-2.43) and its severity (OR

1.64, 95% CI 1.10-2.44) among preschoolers. In school-age children, this

SNP was also associated with asthma (OR 1.32, 95% CI 1.04-1.69) and

asthma with ICS use (OR 1.52, 95% CI 1.05-2.20). GAC haplotype from

rs4730125, rs6967330 and rs408223was associatedwith current wheeze in

preschoolers and asthma in school-age children. GMDR analyses revealed

interactions between CDHR3 SNPs to modulate preschool spirometric

indices.

CONCLUSIONS: CDHR3 is a candidate gene for early-lifewheezing and

lung function as well as childhood asthma. (Funding: RGCGRF [470909],

HHSRF [06070261], Direct Grants for Research [4054292 and 4054367]

of CUHK, and HKIA Research Grant 2017)
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620 Type-1 Interferon and Th2-Type Gene Expression
Responses and Childhood Asthma

Jamie A. Rosenthal, MD1, Malisa T. Smith, MS1, Michelle A. Gill, MD

PhD2, Andrew H. Liu, MD FAAAAI3, Rebecca S. Gruchalla, MD PhD

FAAAAI4, George T. O’Connor, MD5, Jacqueline A. Pongracic, MD

FAAAAI6, Carolyn Kercsmar, MD7, Gurjit K. Khurana Hershey, MD

PhD FAAAAI7, Edward M. Zoratti, MD FAAAAI8, Stephen J.

Teach, MD9, Meyer Kattan, MD10, Leonard B. Bacharier, MD FAAAAI11,

Avraham Beigelman, MD MSCI FAAAAI12, Cristina L. Swanson, MD

PhD1, Scott Presnell, PhD13, Steve M. Sigelman, BSN14, Peter J.

Gergen, MD MPH15, Lisa M. Wheatley, MD16, Alkis Togias, MD

FAAAAI17, William W. Busse18, Daniel J. Jackson, MD FAAAAI19, and

Matthew C. Altman, MD, MPhil20; 1University of Washington, Seattle,

WA, 2UT Southwestern Medical Center at Dallas, Dallas, TX, 3Children’s

Hospital Colorado, University of Colorado School of Medicine, Aurora,

CO, 4Univ. Texas Southwestern Medical Center, Dallas, TX, 5Boston Uni-

versity School of Medicine, Boston, MA, 6Ann & Robert H. Lurie Chil-

dren’s Hospital of Chicago, Chicago, IL, 7Cincinnati Children’s Hospital

Medical Center, Cincinnati, OH, 8Henry Ford Hospital, Detroit, MI, 9Chil-

dren’s National Health System, Washington, DC, 10Columbia University

Medical Center, New York, NY, 11Washington University, Saint Louis,

MO, 12Washington University School of Medicine, Saint Louis, MO, 13Be-

naroya Research Institute, Seattle, 14NIH/NIAID, Bethesda, MD, 15NIH/

NIAID, Rockville, MD, 16NIAID, Bethesda, MD, 17NIAID/NIH, Be-

thesda, MD, 18University of Wisconsin School of Medicine and Public

Health, Madison, WI, 19University of Wisconsin-Madison, Madison, WI,
20University of Washington Medical Center, Seattle, WA.

RATIONALE: Several studies have demonstrated that type-1 interferons

(T1-IFN)s suppress Th2-type (T2) inflammation in vitro. Both pathways

play important roles in asthma pathogenesis; however, their relationship

in vivo is unknown. We investigated upper airway gene expression in chil-

dren with asthma during disease stability, upper respiratory infections

(URI)s, and asthma exacerbations to define the relationship between these

pathways.

METHODS: 165 children with exacerbation-prone asthma in the Inner

City Asthma Consortium MUPPITS1 cohort had nasal lavage sampling at

baseline and during a one-week period following onset of URI symptoms

with or without resultant asthma exacerbations. Gene expression was

assessed by RNA-sequencing and modular analysis of T1-IFN (including

STAT1, STAT2, IRF7) and T2 (including IL4, IL5, IL13) response gene

modules, and virus infection by quantitative PCR.

RESULTS: There was a significant non-linear association between T1-

IFN andT2 response gene expressionmodules (quadratic model: p<1E-10,
r250.23), which demonstrated an inverse association between the path-

ways at moderate T1-IFN expression levels, but a positive association at

high levels. The positive association was seen predominantly in rhino-

virus-positive URIs and asthma exacerbations. Furthermore, rhinovirus

load was significantly correlated with T1-IFN module expression

(p51.25E-9, R50.47).

CONCLUSIONS: In children with asthma, at high levels of T1-IFN

response, T1-IFN gene expression was unexpectedly positively associated

with T2 gene expression. This was most pronounced in children with

rhinovirus infections. The results suggest that while negative feedbackmay

normally exist between the two pathways, there can be an uncoupling of

this negative feedback in the airway of children with asthma during

respiratory illnesses.

621 Forward Genetic Screen Reveals Genetic
Causes of Atopy

Jeffrey A. SoRelle, MD1, Takuma Misawa2, Zhe Chen3, Sara HIlde-

brand2, Jianhui Wang2, Tao Yue2, Jin H. Choi2, Kuan-wen Wang2, Xue

Zhong2, Jamie Russell2, Lindsay Scott2, Tao Wang4, Xiaowei Zhan5,

Chun Hui Bu2, Eva MY. Moresco2, and Bruce Beutler, MD6; 1University

of Texas Southwestern Medical Center, Dallas, TX, 2UT Southwestern,

Dallas, 3Glaxo Smith Klein, Philadelphia, 4UT Southwestern, Dal, 5Uni-

versity of Texas Southwestern Medical Center, Dallas, 6UT Southwestern

Medical Center, Dallas, TX.

RATIONALE: There is a strong genetic component to the development of

allergies; however, few mutations predisposing to atopic sensitization are

known. We performed a forward genetic screen to discover genes essential

for regulating atopic sensitization.

METHODS: Wemeasured the antigen-specific IgE antibody responses to

a model cysteine protease allergen, papain, injected intraperitoneally into

N-ethyl-N-nitrosourea (ENU) mutagenized mice. G1 founder males with

random, ENU-induced single base pair mutations were bred to wild-type

females, and subsequently to their daughters (G2) to produce homozygous

mutations in G3 mice, which were screened for papain-specific IgE re-

sponses after a single intraperitoneal injection. Papain-specific IgE was

compared to all G3 genotypes to map linked genes in dominant, semi-

dominant, or recessive inheritance patterns.

RESULTS: 16,115 G3 mice in 702 pedigreeswere screened. These mice

incorporated a total of 38,585 non-synonymousmutations affecting 14,634

genes and saturation was assessed at 14.3% with >_ one homozygote

examined for IgE response to papain. Mutations in two immune pathways

altered allergen-specific IgE: class switch recombination (Itch, Itk, Jak3,

Stat6, and Map3k8) and B cell receptor signaling (Ighe, Blk, Syk, Plcg2,

Rasgrp3, Cd19, and Pik3r1). Increased papain-specific IgE was confirmed

for each B cell receptor signalingmutation and demonstrated a dominant or

semi-dominant inheritance pattern without significant immunodeficiency.

CONCLUSIONS: From finding 7 disclosed and 2 undisclosed dominant

phenotypes, we estimate many genes regulate atopic sensitization, which

may account for the very high frequency of the atopic phenotype in the

general population.

622 Langerhans cells increase their expression of
integrin avb8 through migration and are
needed for Tregs induction by epicutaneous
immunotherapy (EPIT)

Vincent Dioszeghy, PhD1, Lucie Mondoulet1, L�eo Laoubi1, Veronique

Dhelft1, Camille Plaquet1, Adeline Bouzereau1, Christophe M.

Dupont, MD1, and Hugh A. Sampson, MD FAAAAI2; 1DBV Technolo-

gies, Montrouge, France, 2DBV Technologies, New York, NY.

RATIONALE: Recent studies demonstrated that a key activator of TGF-

b, integrin avb8, is highly expressed on migrating intestinal dendritic

cells, resulting in enhanced induction of Tregs. The aim of this study was to

evaluate the expression of integrin avb8 on different populations of skin

DCs and their role in Tregs induction in sensitized mice during EPIT.

METHODS: OVA-sensitized BALB/c mice were treated for 48hrs with a

patch containing OVA-A647. Phenotypes of OVA+ migrating Langerhans

cells (mig-LCs) and CD11b+ dDCs (mig-cDC2s) in draining lymph nodes

were evaluated by flow cytometry, and their capacity to induce Tregs in vi-

trowasmeasured in co-culture experiments. In vivo induction of Tregs was

evaluated in OVA-sensitized LANG-eGFP-DTR mice in the presence or

absence of LCs.

RESULTS: After 48hrs application, OVA+ mig-LCs and OVA+ mig-

cDC2s showed increased expression of integrin av (median of mfi 630

[466-996] and 1105 [973-1597] respectively) compared to OVAneg corre-

sponding cells (261 [227-285] and 372 [305-396] respectively) (p<0.01).

OVA+ mig-LCs expressed significantly higher levels of integrin b8

compared to OVA- mig-LCs (4281 [2949-8619] vs 1633 [1448-2541]

respectively) (p<0.05). In vitro, LCs induced significantly higher levels

of CD62L+ Foxp3+(72.6% [71.8-77.9] vs 41.2%[35.6-44.4]) and LAPhi

Tregs (1.91% of CD4+ [1.76-2.19] vs 0.37%[0.01-0.61]) compared to

cDC2s (p<0.05). In vivo, induction of CD62L+Foxp3+, and LAP+ Tregs

by EPIT was not observed in the absence of Langerhans cells.

CONCLUSIONS: The preferential expression of integrin avb8 by LCs

and their essential role in Tregs induction strongly suggest a role of the

TFG-b pathway in the mechanism of induction of tolerance by EPIT.
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623 Impact of IVIG vs. SCIG on IgG trough level and
infection rates in Primary Immunodeficiency
diseases: A systematic review and meta-
analysis of 1,426 patients

Pragya Shrestha, MD1, Zhen Wang, PhD2, Paras Karmacharya, MD3,

Anthony Donato, MD, MHPE4, and Avni Y. Joshi, MD, MSc5; 1Reading

Hospital- Tower Health System, West Reading, PA, 2Mayo Clinic Evi-

dence-based Practice Center, Division of Health Care Policy and

Research, Mayo Clinic, Rochester, MN, 3Division of Rheumatology,

Mayo Clinic, Rochester, MN, 4Reading hospital- Tower Health System,

West Reading, PA, 5Division of Pediatric and Adult Allergy / Immu-

nology, Mayo Clinic, Rochester, MN.

RATIONALE: IVIG (Intravenous Immunoglobulin) and SCIG

(Subcutaneous Immunoglobulin) have been regarded as therapeutically

equivalent treatments for primary immunodeficiency diseases (PIDDs).

IgG trough level is used as a monitoring measure for infection prevention.

A systematic review and meta-analysis was performed in patients with

PIDD and relationship between IgG dosing, trough IgG levels with overall

infection incidence were evaluated.

METHODS: Medline, EMBASE, Cochrane, Central and Scopus were

searched for studies published from Jan 2000- June 2018, fulfilling the

inclusion criteria. DerSimonian and Laird random-effect method was used

to pool difference of IgG trough levels. Random-effect meta-regression

was used to evaluate infection incidence per 100mg/dl IgG trough increase

through IVIG and SCIG.

RESULTS: Out of 24 observational studies included (1,426 patients), 11

compared IgG trough levels among SCIG and IVIG (mean difference: 73.4

mg/dl, 95% CI: 31.67-119.19 mg/dl, I25 45%, p50.05), favoring SCIG.

For every 100 mg/dl increase in trough, a linear trend of decreased inci-

dence rates of infection was identified in SCIG patients (p50.03), but no

similar trend was identified in trough levels vs. infection rates for patients

receiving IVIG (p50.67).

CONCLUSIONS: SCIG is associated with a higher IgG trough level in

comparison to IVIG. Higher SCIG troughs were associated with lower

infection rates, while IVIG troughs demonstrated no relationship.

624 Epigenetic Dysfunction in T cells is Associated
with Enhanced Type-2 and Blunted Regulatory
Immunity

Onyinye I. Iweala, MD PhD1, Lakeya C. Hardy1, Shailesh

Choudhary, PhD1, Hsing-Hui Wang, PhD1, Claire T. Addison1, Nikhil

Milind2, Kelly A. Orgel, PhD3, Michael D. Kulis, Jr, PhD1, Joseph F. Ur-

ban, Jr, PhD4, Cathryn R. Nagler, PhD5, A. Wesley Burks, MD FAAAAI6,

Maureen A. Su, MD, AM1, and Scott P. Commins, MD PhD1; 1University

of North Carolina at Chapel Hill, Chapel Hill, NC, 2North Carolina State

University, Raleigh, NC, 3UNC School of Medicine, Chapel Hill, NC,
4United States Department of Agriculture, Beltsville, MD, 5University

of Chicago, Chicago, IL, 6Department of Pediatrics, Division of Allergy,

Immunology, and Rheumatology; University of North Carolina, Chapel

Hill, NC.

RATIONALE: Epigenetic alterations partly mediated by histone H3

lysine 27 (H3K27) demethylase UTX are critical for humoral and cellular

immunity against chronic viral infections. Whether UTX-modulated

epigenetic changes impact type 2 immunity in allergic sensitization and

type 2/regulatory immunity associated with chronic helminth infection is

unclear.

METHODS: We used mice with UTX-deficient T cells (UTX-TCD) to

assess whether T cell-specific UTX expression affects 1) IgE production

following subcutaneous sensitization to galactose-alpha-1,3-galactose

(alpha-gal) and 2) the immunosuppressive effects of preexisting intestinal

helminth infection on antibody responses to intramuscular vaccination.We

sensitized wildtype (WT) C57Bl/6J or UTX-TCD mice 3 times at 1 to 2-

week intervals with 50 micrograms of lone star tick (Amblyomma ameri-
canum)-derived salivary gland extract (TSGE). We examined polyclonal

and antigen-specific IgE and CD4+T cell responses 2 weeks after the last

subcutaneous injection. In separate experiments, WT and UTX-TCD

mice were infected or not with the mouse intestinal parasitic nematode

Heligmosomoides polygyrus bakeri and vaccinated intramuscularly twice

at 1-week intervals with chicken-egg ovalbumin adsorbed to alum

(OVA-alum). Polyclonal and antigen-specific IgE and IgG1 responses

were assessed.

RESULTS: Without UTX expression in T cells, TSGE injection enhanced

polyclonal IgE production and CD4+IL4+Th2 cell frequency despite

reduced CD4+T cell frequency. Polyclonal IgE production was preserved

during chronic intestinal helminth infection, but Th2-skewedOVA-specific

IgG1 responses to OVA-alum vaccination were not significantly reduced.

CONCLUSIONS: Our results suggest that epigenetic factors like UTX in

T cells may regulate cellular and humoral immunity associated with type 2

and immunoregulatory responses during allergic sensitization and hel-

minth infection.

625 Rituximab Use and Immunological Monitoring in
Pediatric Patients

Sara Barmettler, MD1, MeiSing Ong2, Jocelyn R. Farmer3, and Jolan E.

Walter, MD4; 1Massachusetts General Hospital, Division of Rheuma-

tology, Allergy and Immunology, Department of Medicine, Massachusetts

General Hospital, Boston, MA, 2Harvard Medical School & Harvard Pil-

grim Health Care, Boston, MA, 3Massachusetts General Hospital, Boston,

MA, 4University of South Florida and Johns Hopkins All Children’s Hos-

pital, St Petersburg, FL.

RATIONALE: Rituximab is an anti-CD20 monoclonal antibody used in

both pediatric and adult patients. Despite its widespread use, immunologic

monitoring has not been consistent among subspecialties.

METHODS: We performed a retrospective review of pediatric patients

receiving rituximab in the Partners Healthcare system between 1997-2017.

We evaluated baseline demographics, indication for rituximab, immuno-

logic evaluation pre- and post-rituximab, IVIG use, and infectious

outcomes.

RESULTS: We identified 48 pediatric patients who had received

rituximab. There were 27 (56%) female patients. The average age at the

time of rituximab administration was 9 years old (range 1-14). Indications

for rituximab included primary diagnoses in hematology (n515),

neurology (n510), renal (n59), oncology (n55), rheumatology (n53),

dermatology (n51), ophthalmology (n51) and gastroenterology (n51). In

this cohort, 14/48 (29%) had peripheral flow cytometry sent prior to

initiation of rituximab and 32/48 patients (66%) had post-rituximab flow

cytometry sent. Pre-rituximab immunoglobulins were evaluated in 26/48

(54%) patients, while 36/48 (75%) had at least one post-rituximab

immunoglobulin level sent. 33/48 (69%) patients had infectious compli-

cations following rituximab. While a higher percentage of patients with

hypogammaglobulinemia post-rituximab had infections compared to those

without hypogammaglobulinemia (86% vs 53%), this did not reach

statistical significance (p50.059). 26 patients (54%) received IVIG

following rituximab.

CONCLUSIONS: Immunological monitoring of pediatric patients is not

consistent across specialties. Particularly in pediatrics, where immune

dysregulation may present in other specialties prior to immunology, it may

be helpful to evaluate baseline immunoglobulins and flow cytometry prior

to rituximab to evaluate for pre-existing immune deficiency or dysregu-

lation that warrants increased monitoring.
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626 Nasal Periostin Levels and Acute Symptoms in
Asthmatics during Viral-induced Exacerbations

Sarah Pham1, Olga Hardin, MD1, Darrell L. Dinwiddie, PhD2,3, Sudeepa

Bhattacharyya, PhD1, Ashley Stoner, MD1, John C. Kincaid, MD1, Cath-

erine Kirkpatrick4, Claire Putt5, and Joshua L. Kennedy, MD1,4; 1Univer-

sity of Arkansas for Medical Sciences, Little Rock, AR, 2Clinical

Translational Science Center, University of New Mexico HSC, Albuquer-

que, NM, 3Department of Pediatrics, University of New Mexico HSC, Al-

buquerque, NM, 4Arkansas Children’s Research Institute, Little Rock,

AR, 5University of Arkansas for Medical Sciences, Little Rock.

RATIONALE: Eighty percent of children with asthma exacerbations will

have an associated viral infection. Defining the local inflammatory

mediators that may lead to exacerbations can provide targets for future

therapies. We hypothesized that nasal periostin is higher in exacerbating

asthmatics with viral infections and that this level correlates with symptom

severity during acute viral-induced exacerbations of asthma.

METHODS: We recruited 97 patients (exacerbating asthma n 5 69,

controls 5 28) with upper respiratory infection symptoms from the

Emergency Department. Baseline Pediatric Respiratory Symptoms (PRS)

Scores were recorded. Nasopharyngeal swabs were used to detect the

presence of virus by viral genome sequencing. Nasal filter paper was used

to collect nasal mucosal lining fluid, and after elution, inflammatory

mediators were analyzed using bead-array immunoassay.

RESULTS: Asthmatics expressed higher nasal periostin compared to

controls (means517.37pg/mL, 5.86pg/mL respectively; p<0.05). Those

asthmatics with viral infections and moderate/severe symptoms by PRS

had more periostin than asthmatics with viral infections and mild

symptoms (means522.5pg/mL, 12.30pg/mL, respectively; p<0.05).
Among asthmatics with moderate/severe symptoms, there was no differ-

ence between those with and without viruses. In all asthmatics, acute

symptoms correlated with periostin levels (R25 0.2, p < 0.05). Periostin

levels were higher in asthmatics with personal history of allergic rhinitis

(AR) compared to asthmatics without AR (means520.19pg/mL, 4.71pg/

mL, respectively; p<0.05).

CONCLUSIONS: Nasal periostin levels are higher in asthmatics and are

increased with moderate/severe symptoms during viral-induced asthma

exacerbations. Nasal periostin levels likely represent host Th2 endotype

rather than exposure to virus during asthma exacerbations.

627 The Presence of Carpet Alters Human Exposure
to Microorganisms in the Home

Karen C. Dannemiller, PhD1, Sarah R. Haines2, Nicholas Nastasi2,

Adnan Divjan, BA3, Luis M. Acosta, MD3, Mark A. Barnes, Jr, PhD4,

Chad Rappleye, PhD2, Brett J. Green, PhD FAAAAI4, and Matthew S.

Perzanowski, PhD5; 1Ohio State University College of Public Health, Co-

lumbus, OH, 2Ohio State University, Columbus, OH, 3Columbia Univer-

sity Mailman School of Public Health, New York, NY, 4Health Effects

Laboratory Division, National Institute for Occupational Safety and

Health, Centers for Disease Control and Prevention, Morgantown, WV,
5Department of Environmental Health Sciences, Mailman School of Pub-

lic Health, Columbia University, New York, NY.

RATIONALE: Resuspension of dust from carpet is an important source of

microbial, chemical, and allergen exposure in the indoor built environ-

ment. Carpet constitutes 51% of the total US flooring market according to

the Carpet and Rug Institute. However, it remains to be determined if the

presence of carpet in a home affects the fungal and bacterial species

composition and if factors such as relative humidity (RH) influence the

indoor microbiome.

METHODS: We examined the effects of carpet on the indoor microbiome

in both an epidemiological study and a laboratory chamber study. Samples

(n5506) were collected from the bedroom floors of participants in the

NYC Neighborhood Asthma and Allergy Study (NAAS). Additionally,

carpets from 17 homes in Ohio were collected and incubated at 50%, and

then raised to 85% or 100% RH for a period of 0, 6, 12, 18, or 24 hours per

day over two weeks.

RESULTS: In the NAAS samples, the presence of carpet was associated

with changes in fungal communities (P50.00002), and 205 fungal species

were more prevalent in homes with carpet compared to those without. In

chambers, RH fluctuations resulted in fungal growth in the carpet, which

could be modeled using the time-of-wetness concept (Pearson Correlation

Coefficients 0.964 for 100% RH and 0.937 for 85% RH). Microscopic

imaging revealed fungal hyphae and fruiting bodies attached to carpet

fibers.

CONCLUSIONS: Our results indicate that the presence of carpet in

homes likely alters the indoor microbiome and human exposure to

microbes. Other factors such as RH levelsmay also influence this exposure.

628 Monoclonal Antibodies Define Multiple
Epitopes on Major Dust Mite Allergen, Der p 23

Bryan R. E. Smith, Kristina Reid Black, Stephanie Filep, and Martin D.

Chapman, PhD FAAAAI; Indoor Biotechnologies, Inc., Charlottesville,

VA.

RATIONALE: House dust mites are one of the most common sources of

indoor allergens, affecting more than 100 million people worldwide. Der p

23, an allergen produced byDermatophagoides pteronyssinus, has recently

been identified as a major allergen, with a sensitization rate of nearly 75%

amongst mite allergic patients. Our goal was to develop monoclonal anti-

bodies (mAb) to Der p 23 and to analyze their epitope specificity.

METHODS: A panel of murine mAb were raised from mice immunized

with recombinant Der p 23. Antibody-antigen affinity and binding kinetics

were determined using bio-layer interferometry (Octet). Rabbit polyclonal

antibodies were also produced using recombinant Der p 23 as immunogen.

RESULTS: Eight highly reactive anti-Der p 23 mAb were analyzed by

Octet to determine Der p 23 affinity, binding kinetics, and epitope

specificity. Two mAb recognized a unique epitope on Der p 23 and paired

with the remaining six mAb, which recognized a common epitope. Three

mAbwith the greatest potential for pairing in a two-site ELISAhad binding

affinities of 5.98E-08 to 6.20E-10 molar. Purified polyclonal antibody

reacted strongly with Der p 23, having a titer >1:500,000.

CONCLUSIONS: High affinity murine mAb and polyclonal rabbit

antibody have been raised against Der p 23. The mAb recognize multiple

epitopes and provide essential tools for immune-localization studies, for

immunoassay development and for standardization of diagnostic and

therapeutic dust mite allergenic products.
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629 miRs-206-3p and -381-3p Regulated Calcineurin-
NFAT Signaling Upregulates Induced Nitric
Oxide Synthase (iNOS) Transcription After 4,4-
Methylene Diphenyl Diisocyanate Exposure

Chen-Chung Lin, Brandon F. Law, Paul D. Siegel, and Justin M. Hettick;

National Institute for Occupational Safety and Health, Morgantown, WV.

RATIONALE: Occupational exposure to the most widely used mono-

meric diisocyanate, 4,4’-methylene diphenyl diisocyanate (MDI), is a

cause of occupational asthma (OA). Fractional exhaled nitric oxide

(FeNO) is a putative biomarker for asthma and has been reported to be

elevated in MDI-OA patients. However, the mechanism(s) by which MDI

exposure causes increased FeNO is currently unknown. Circulating

microRNAs (miRs)-206-3p and -381-3p are downregulated after MDI-

aerosol inhalation in our murine model. We hypothesize that miRs-206-3p

and -381-3p regulated mechanisms result in elevated FeNO after MDI-

aerosol exposure.

METHODS: Female BALB/c mice were nose-only exposed to air or 4.58

6 1.50 mg/m3 MDI aerosol for 60 minutes. Bronchoalveolar lavage fluid

(BALF) was collected 4 hours and 24 hours post-exposure. THP-1 macro-

phages were treated with 0, 1, 5, and 10mMMDI-glutathione (GSH) for 24

hours. Calcineurin A (PPP3CA), iNOS, miRs-206-3p and -381-3p were

determined in BALF-cells and THP-1 macrophages by RT-qPCR or

Western blot, respectively. A PPP3CA 3’-untranslated region (3’-UTR)

luciferase reporter assay was constructed andmeasured by dual-light lucif-

erase assay.

RESULTS: MDI-aerosol inhalation by mice and in vitroMDI-GSH treat-

ment of THP-1macrophages downregulated endogenousmiRs-206-3p and

-381-3p and upregulated PPP3CA and iNOS expression. Transfection of

the miR-inhibitors-206-3p and -381-3p upregulated PPP3CA and iNOS

in THP-1 macrophages. PPP3CA 3’-UTR luciferase reporter activity

was either up- or down-regulated by transfection of either miRs-inhibitors

or miR-mimics of miRs-206-3p or -381-3p, respectively.

CONCLUSIONS: Downregulation of miRs-206-3p and -381-3p by MDI

exposure induces Calcineurin-NFAT signaling-mediated iNOS transcrip-

tion in airway macrophages, consistent with the observation of elevated

NO after acute MDI-aerosol exposure.

630 Immune responses to repeated inhalation of
Aspergillus versicolor conidia are driven and
sustained by innate cell populations

Mark A. Barnes, Jr, PhD, Tara L. Croston, PhD, Angela R. Lemons, MS,

Donald H. Beezhold, PhD FAAAAI, and Brett J. Green, PhD FAAAAI;

Health Effects Laboratory Division, National Institute for Occupational

Safety and Health, Centers for Disease Control and Prevention, Morgan-

town, WV.

RATIONALE: Aspergillus versicolor is a ubiquitous contaminant of

damp indoor environments and common source of personal exposure in

the United States. In this study, a subchronic exposure model was used

to assess the immunological effects following repeated A. versicolor con-

idia challenge.

METHODS: Female B6C3F1/N mice were exposed to an average of

3.5x105 A. versicolor conidia or HEPA-filtered air twice per week for up to
13 weeks. Serum, bronchoalveolar lavage fluid (BALF), and lungs were

collected 24 hours following the final exposure. Leukocytes derived

from lung tissue were analyzed via flow cytometry. Serum and BALF cy-

tokines were measured using multiplexed immunoassays.

RESULTS: Following 1 week of repeated exposure, innate cells,

particularly alveolar macrophages, dendritic cells, and inflammatory

monocytes were increased in lungs of conidia-exposed mice compared

to air-only controls. Infiltration of innate cells, B- and T-cells, as well as

type 2 innate lymphoid cells (ILC2s) were observed following 2 weeks

exposure intervals. With the exception of ILC2s, cellular infiltration of

innate and adaptive cells peaked following 4 weeks of repeated exposure.

Serum and BALF cytokines including IL4, IL5, and IL13, were detected

after 4 weeks. Cellular infiltration was decreased at 13 weeks for all cell

types except ILC2s, which were increased. Concomitantly, IL4, CCL3 and

CCL4were also slightly increased in BALF of A. versicolor-exposedmice.

CONCLUSIONS: These data demonstrate a continuum of pulmonary

immune responses following A. versicolor exposure initially characterized
by amixed Th1 and Th2 response that shifts to a Th2-dominant response by

13 weeks, with ILC2s and Th2 cytokines remaining elevated.
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631 In vitro detection of drug-induced granzyme B,
interferon-gamma, and interleukin-22 releasing
cells in different phenotypes of severe
cutaneous adverse reactions

Jettanong Klaewsongkram, MD1,2, Supranee Buranapraditkun,

PhD1,2, Pattarawat Thantiworasit, MSc1,2, Nithikan Suthumcha,

MSc2,3, Pawinee Rerknimitr, MD, MSc2,4, Papapit Tuchinda, MD5, Leena

Chularojanamontri, MD5, Yuttana Srinoulprasert, PhD, MD6, Ticha

Rerkpattanapipat, MD7, Kumutnart Chanprapaph, MD8, Wareeporn

Disphanurat, MD9, Panlop Chakkavittumrong, MD9, Chonlaphat

Sukasem, BPharm, PhD10, Napatra Tovanabutra, MD11, and Chutika Sri-

suttiyakorn, MD12; 1Division of Allergy and Clinical Immunology,

Department of Medicine, Faculty of Medicine, Chulalongkorn University,

Bangkok, Thailand, 2Skin and Allergy Research Unit, Chulalongkorn

University, Bangkok, Thailand, 3Division of Allergy & Clinical Immu-

nology, Department of Medicine, Faculty of Medicine, Chulalongkorn

University, Bangkok, Thailand, 4Division of Dermatology, Department

of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok,

Thailand, 5Department of Dermatology, Faculty of Medicine, Siriraj Hos-

pital, Mahidol University, Bangkok, Thailand, 6Department of Immu-

nology, Faculty of Medicine, Siriraj Hospital, Mahidol University,

Bangkok, Thailand, 7Allergy Immunology and Rheumatology Division,

Department of Medicine, Mahidol University, Bangkok, Thailand, 8Divi-

sion of Dermatology, Department of Medicine, Faculty of Medicine, Ma-

hidol University, Bangkok, Thailand, 9Division of Dermatology,

Department of Medicine, Faculty of Medicine, Thammasat University, Pa-

thumthani, Thailand, 10Division of Pharmacogenomics and Personalized

Medicine, Department of Pathology, Faculty of Medicine, Mahidol Uni-

versity, Bangkok, Thailand, 11Dermatologic Division, Department of In-

ternal Medicine, Chiang Mai University, Chiang Mai, Thailand,
12Division of Dermatology, Department of Medicine, Phramongkutklao

Hospital, Phramongkutklao College of Medicine, Bangkok, Thailand.

RATIONALE: The measurement of drug-induced interferon-gamma

releasing cells is another option to identify the culprit drug in severe

cutaneous adverse reactions (SCARs) since drug provocation is contra-

indicated. However, its sensitivity is rather limited since other cytokines

also play a role in pathogenesis of drug hypersensitivity.

METHODS: Frequencies of drug-induced granzyme-B, interferon-

gamma, and interleukin-22 releasing cells in patients diagnosed with

SCARs were measured by stimulating peripheral blood mononuclear cells

(PBMCs) with the culprit drugs and analyzed by using enzyme-linked

immunospot assay.

RESULTS: Twenty-five patients were recruited into this study (10 drug

reaction with eosinophilia and systemic symptoms-DRESS, 8 Stevens-

Johnson syndrome-SJS, and 7 acute generalized exanthematous pustulo-

sis-AGEP). Drug-induced granzyme-B, interferon-gamma, and inter-

leukin-22 releasing cells were measurable in 15, 9, and 10 SCAR

subjects, respectively. The average frequencies of detectable drug-induced

granzyme-B, interferon-gamma, and interleukin-22 releasing cells were

109.1637.5, 117.8676.0, and 46.469.6 spot-forming units (SFU)/million

PBMCs. Drug-induced granzyme-B, interferon-gamma, and interleukin-

22 releasing cells were mainly detectable in 60.0% (6/10) of DRESS,

50.0% (4/8) of SJS, and 57.1% (4/7) of AGEP, respectively. The combi-

nation of drug-induced granzyme-B, interferon-gamma, and interleukin-

22 releasing cells could identify the culprit drug in 70.0% (7/10) of

DRESS, 62.5% (5/8) of SJS, and 71.4% (5/7) of AGEP, respectively, based

on the cut-off value at 20 SFU/ million PBMCs.

CONCLUSIONS: Predominant cytokines in various SCAR phenotypes

are different. The combination of drug-induced granzyme-B, interferon-

gamma, and interleukin-22 releasing cell measurement could enhance in

vitro sensitivity for culprit drug identification in different phenotypes of

drug-induced SCARs.

632 Long-Term Efficacy and Safety of RPC4046, an
Anti-Interleukin-13 Monoclonal Antibody, in
Patients With Eosinophilic Esophagitis: Results
From the Open-Label Extension of the HEROES
Study

Evan S. Dellon, MD1, Margaret H. Collins, MD2, Yehudith Assouline-

Dayan, MD3, Larry Evans, MD4, Sandeep Gupta, MD5, Alain

Schoepfer, MD6, Alex Straumann, MD7, Ekaterina Safroneeva, PhD8,

Amy Woo, MPH9, Allan Olson, MD9, Gregory J. Opiteck, PhD9, Richard

Aranda, MD9, and Ikuo Hirano, MD10; 1University of North Carolina,

Chapel Hill, NC, 2Division of Pathology and Laboratory Medicine, Cin-

cinnati Children’s Hospital Medical Center and University of Cincinnati

College of Medicine, Cincinnati, OH, 3Carver College of Medicine,

Iowa City, IA, 4Grand Teton Research Group, Idaho Falls, ID, 5University

of Illinois College of Medicine, Peoria, IL, 6Centre Hospitalier Universi-

taire Vaudois, Lausanne, Switzerland, 7Swiss EoE Clinic, Olten,

Switzerland, 8University of Bern, Bern, Switzerland, 9Celgene Corpora-

tion, Summit, NJ, 10Northwestern University Feinberg School of Medi-

cine, Chicago.

RATIONALE: The 16-week, double-blind (DB), placebo-controlled,

phase 2 HEROES study of RPC4046 in adults with active eosinophilic

esophagitis (EoE) demonstrated a statistically significant reduction in

esophageal eosinophil count and improvements in EoE Endoscopic

Reference Score (EREFS), EoE Histology Grade, Stage Score

(EoEHSS), and patient perception of disease severity/symptoms. Results

of the 52-week open-label extension (OLE), in which patients received

weekly subcutaneous RPC4046 360 mg, are reported.

METHODS: Esophageal biopsies and clinical assessments occurred at

OLE weeks 12, 24, and 52. Outcomes included assessment of mean and

peak esophageal eosinophil count, EoEHSS, EREFS, symptoms (EoE

Activity Index [EEsAI]), and safety.

RESULTS: Eighty-six patients entered OLE and 66 completed. Mean

esophageal eosinophil counts remained stable in patients receiving

RPC4046 prior to OLE and improved rapidly in patients receiving placebo

prior to OLE. Similar effects were seen for peak eosinophil count, EREFS,

and EoEHSS. The percentage of patients achieving symptomatic remission

(EEsAI <_20) was 24.4% (baseline), 44.4% (week 12), 51.3% (week 24),

and 58.2% (week 52). The most frequent (>_10%) OLE adverse events

(AEs) were upper respiratory tract infection, nasopharyngitis, oropharyn-

geal pain, sinusitis, and headache. AE types, incidence, and overall rate/

100 patient-years of exposure were consistent between periods.

CONCLUSIONS: Patients receiving RPC4046 in the DB period had

sustained clinical and histologic improvement of EoE disease activity

through OLE 52 weeks with RPC4046 360 mg. Patients receiving placebo

in the DB period showed improvement by OLE week 12 with RPC4046

360 mg that was maintained through week 52. Overall AE type and

incidence remained consistent with longer exposure.
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633 Impact of Omalizumab Treatment Withdrawal
After 24 and 48 Weeks in Patients with
Chronic Idiopathic Urticaria: Results From the
XTEND-CIU Study

Allen P. Kaplan, MD FAAAAI1, Thomas Robert Murphy, MD2, Michael

Holden, MD3, Ahmar Iqbal, MD3, Bongin Yoo3, and Jonathan A. Bern-

stein, MD FAAAAI4,5; 1Medical University of South Carolina,

Charleston, SC, 2180 Wingo Way, Suite 103, Charleston ENT & Allergy,

Charleston, SC, 3Genentech, South San Francisco, CA, 4Bernstein Clin-

ical Research Center LLC, Cincinnati, OH, 5University of Cincinnati Col-

lege of Medicine, Cincinnati, OH.

RATIONALE: Omalizumab significantly reduces the frequency/severity

of CIU symptoms. However, as 24 weeks represents the longest treatment

period in pivotal trials, uncertainty exists regarding optimal treatment

duration and clinical worsening predictors following cessation.

METHODS: Post-hoc analysis of XTEND-CIU, comprising a 24-week

open-label (omalizumab 300mg Q4W), 24-week double-blind (open-label

responders [UAS7<_6] randomized 3:2 to omalizumab:placebo), and 12-

week off-treatment phase. Primary outcome was clinical worsening

(UAS7>_12 [>_2 consecutive weeks]; UAS>6 as secondary outcome) rate

from Week 24-48. Clinical worsening rate during off-treatment phase

among open-label responders receiving placebo (Week 24-36) and

omalizumab after 24 weeks’ additional omalizumab (Week 48-60), change

in UAS7 (Week 24-48, omalizumab), and baseline predictors of worsening

were also assessed.

RESULTS: Of 205 open-label patients, 81/53 were randomized to

omalizumab/placebo (double-blind phase). Placebo-treated patients expe-

rienced significantly greater clinical worsening vs omalizumab fromWeek

24-48 (60.4% vs 21% [p<.0001]; 64.2% vs 32.1% [p<0.0004], UAS7>6).

Clinical worsening over 12 weeks following omalizumab discontinuation

occurred in 23/53 (43.4%) placebo patients (Week 24-36) and 32/71

(45.1%) omalizumab patients (Week 48-60; P51.00). The mean UAS7 in-

crease (Week 24 [0.69] to Week 48 [2.47]) among omalizumab-treated pa-

tients was clinically insignificant. No new safety signals were identified.

CONCLUSIONS: Omalizumab significantly reduced the clinical wors-

ening rate versus placebo during the randomized phase, suggesting that

omalizumab should be continued beyond 24 weeks. Patients who

responded after the initial 24 weeks’ treatment maintained response

when continuing omalizumab through 48 weeks. The optimal duration

of treatment beyond 48 weeks requires further investigation. Baseline

predictors of clinical worsening will be presented.

634 Oral Challenge with Trimethoprim-
Sulfamethoxazole in Patients with ''Sulfa''
Antibiotic Allergy Referred to an Outpatient
Drug Allergy Clinic

Matthew S. Krantz, MD, Cosby A. Stone, Jr, MD, MPH, Andrew

Abreo, MD, and Elizabeth J. Phillips, MD FAAAAI FIDSA; Vanderbilt

University Medical Center, Nashville, TN.

RATIONALE: ‘‘Sulfa’’ antibiotic allergy is commonly reported and often

leads to avoidance of both sulfonamide antibiotics and non-cross-reactive

non-antibiotic sulfonamides. Evidence-based testing strategies for sulfa

allergy labels are lacking.

METHODS: We examined the outcomes of oral challenge to trimetho-

prim-sulfamethoxazole (TMP-SMX) in 157 consecutive patients referred

as ‘‘sulfa’’ allergic to a drug allergy clinic. Patients with severe cutaneous

adverse drug reactions or organ failure were excluded. Graded (40/8

mg;400/80 mg) was used for patients with histories of immediate reactions

within the last 5 years, and single dose 400/80 mg for all others. A follow-

up survey and chart review were used to determine subsequent tolerance.

RESULTS: Of 157 patients, 131 were immunocompetent, 17 were non-

HIV immunocompromised and 9 were HIV-infected. 148/157 (94.3%)

tolerated oral challenge; 129/134 of single dose and 19/23 of graded oral

challenges. There were no serious reactions. Significantly less time had

elapsed since original reaction in patients who failed oral challenge (mean

6.5 years, 95% CI 1.4, 11.5) versus passed (23.4 years, 95% CI 20.4, 26.4),

p<0.005. In multivariable logistic regression adjusted for age, sex, and

race, increasing time since reaction also protected against challenge

failure, aOR 0.84 (95% CI 0.72, 0.97), p50.02. 23/148 (15.5%) challenge

negative patients underwent >_ 1 subsequent treatment with TMP-SMX, 20

(87%) uneventfully, 2 with mild delayed-onset rash, and 1 with a non-

allergic side effect.

CONCLUSIONS: Single and graded oral challenge with TMP-SMX is a

safe and effective strategy to remove suspected sulfa antibiotic allergy

labels and allow future treatment in patients with non-serious and remote

reactions.

635 Investigation into the a-Gal syndrome:
Characteristics of a large cohort sensitized to
galactose-a-1,3-galactose (a-Gal)

Jeffrey M. Wilson, MD, PhD1, Alexander J. Schuyler, BS, BA1, Lisa

Workman, BA1, Hayley James, MD2, Jonathon Posthumus, MD3, Emily

C. McGowan, MD, PhD2, Scott P. Commins, MD PhD4, and Thomas

A. E. Platts-Mills, MD, PhD, FAAAAI, FRS2; 1Division of Asthma, Al-

lergy & Immunology, University of Virginia Health System, Charlottes-

ville, VA, 2University of Virginia, Charlottesville, VA, 3Allergy Partners

of Fredericksburg, Fredericksburg, VA, 4University of North Carolina at

Chapel Hill, Chapel Hill, NC.

RATIONALE: Galactose-a-1,3-galactose (a-Gal) is an oligosaccharide

that is causal in a syndrome of IgE-mediated delayed anaphylaxis to

mammalian meat. Here we describe clinic and serologic features of a large

cohort of children and adults who reported histories of urticaria or

anaphylaxis to mammalian meat.

METHODS: This observational study consisted of 408 subjects. Most

reported episodes of anaphylaxis or urticaria, often relating to mammalian

meat; 36 were enrolled as asymptomatic controls. Subjects had blood

drawn for serologic assays and completed a detailed questionnaire.

RESULTS: Of the cohort, specific IgE (sIgE) to a-Gal >_0.35 IU/mL was

detected in 311. Of these, 212 were considered ‘classic’ a-Gal syndrome

on the basis of histories of reactions to mammalian meat with onset >_ 2hrs

after ingestion. These classic cases were mostly adults (82%) with a mean

age of symptom onset of 42 years. Titers of sIgE to a-Gal were similar

regardless of inhalant sensitization status and were not associated with

reaction severity, but were higher in subjects with a-Gal syndrome than

sensitized subjects who were asymptomatic. B-antigen blood group was

under-represented in subjects with classic a-Gal syndrome, however

amongst the classic cases subjects with the B- antigen had higher relative

titers of a-Gal sIgE than subjects without B antigen.

CONCLUSIONS: The a-Gal syndrome represents a food allergy to an

oligosaccharide present in non-primate mammals as glycoproteins and

glycolipids and has several distinguishing features. The syndrome occurs

commonly in subjects without traditional atopy, has a characteristic delay

in symptom onset and is affected by ABO status.
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636 Impact of a Self-management Support
Intervention for Older Adults with Asthma on
Use of Controller Medications and Emergency
Department Visits

Alex Federman, MD, MPH1, Rachel O’Conor2, Michael Wolf, PhD,

MPH2, and Juan Wisnivesky, MD, DrPh3; 11 Gustave L Levy Place,

New York, NY, 2Northwestern University, Chicago, IL, 3Mount Sinai

School of Medicine, New York, NY.

RATIONALE: Older asthmatics often have poor outcomes stemming

from problems with illness self-management, yet few studies of asthma

self-management support (SMS) for older adults have been reported.

METHODS: The Supporting Asthma self-Management Behaviors in

aging Adults (SAMBA) trial enrolled 405 adults ages >_60 years with

persistent asthma in New York City, NY. Patients were randomized to

SAMBA delivered in clinics (n5130) or the home (n5132) or usual care

(UC, n5133). For the intervention, lay coaches screened patients for

barriers to asthma control and targeted each barrier for intervention,

providing in-person and phone follow-up for 12 months. Behavioral

outcomes included the Medication Adherence Rating Scale (MARS) and

metered dose inhaler (MDI) technique. Data on emergency department

(ED) and hospital care were obtained from the NY Statewide Planning and

Research Cooperative System. Outcomes analyses were conducted with

hierarchical linear modeling.

RESULTS: Mean age was 68 years, 85% were women, 30% African-

American and 67% Latino. Medication adherence and inhaler technique

improved more among intervention patients than controls (overall effect:

adherence X2[4]59.49, p5.049; MDI technique X2[2]515.36, p<.0001;

effect sizes, d, at 12 months: adherence 0.17 [95% CI -0.04 to 0.38];

MDI technique 0.53 [0.31 to 0.75]). The percentage of patients with asthma

ED visits and hospitalizations at 12 months was lower for the intervention

(7.0%) vs. control: (13.7%) (RR 0.51 [95% CI 0.27 to 0.94], p5.03; abso-

lute risk reduction, 6.7%; number needed to treat, 15.

CONCLUSIONS: This asthma SMS intervention improved asthma self-

management behaviors and reduced hospitalizations and ED visits for

older adults.

637 Geospatial Analysis for Assessing the Impact of
High Traffic Volume on Asthma Exacerbations in
a Mixed Rural-Urban US Community

Giselle Mosnaim1, Chung-Il Wi, MD2, Philip H. Wheeler3, Euijung

Ryu, PhD3, Katherine S. King3, Miguel A. Park, MD3, and Young J.

Juhn, MD MPH3; 1NorthShore University HealthSystem, Evanston, IL,
2Mayo Clinic Rochester, Rochester, MN, 3Mayo Clinic, Rochester, MN.

RATIONALE: The impact of high traffic volume on the risk of asthma

exacerbations (AE) has been widely recognized in Metropolitan areas. We

applied a geospatial analysis to assess the impact of high traffic volume on

the risk of AE in a mixed rural-urban setting.

METHODS: This retrospective cohort study utilized the Rochester

Epidemiology Project (REP) medical record-linkage system to retrieve

AE (i.e. emergency department visit, hospitalization, or oral corticosteroid

prescription for asthma) between 2004-2009 from the 2009 REP popula-

tion. Areas of higher traffic volume based on Annual Average Daily Traffic

obtained from the state of MNwas identified using kernel density analysis,

and its association with frequency of AE was assessed using the Poisson

regression model. The Housing-based Socioeconomic Status (HOUSES)

index was used as a validated measure of individual level socioeconomic

status.

RESULTS: A total of 10,069 patients with asthma (31% children, 58%

female, 83% White; denominator) were identified and 3,830 (38%;

numerator) had at least one AE during the study period. Higher traffic

volume was significantly associated with frequency of AE (relative risk

[95% CI] 1.49 [1.23-1.84]) among adults, but not among children. After

adjusting for age, gender, race, and HOUSES, this association remained

significant among adults (adjusted RR: 1.31 [1.07-1.61]). A lower

HOUSES score, but not race, was associated with AE among adults

(adjusted RR: 0.96 [0.94-0.97]).

CONCLUSIONS: High traffic volumewas associated with AE in a mixed

rural-urban community among adults. Including other potential factors in

AE (e.g. asthma severity) may help us to better interpret our findings.

638 Environmental Management of Asthma in
Clinical Practice: Results from the National
Ambulatory Medical Care Survey

Paivi M. Salo, PhD1, Lara J. Akinbami, MD2, Michelle M.

Cloutier, MD3,4, Jesse C. Wilkerson, BS5, Lydia Feinstein, PhD5,6, Kurtis

S. Elward, MD7, Jacek M. Mazurek, MD, MS, PhD8, Gregory B.

Diette, MD MHS9, Tracey A. Mitchell, RRT10, Sonja Williams, BS,

MPH2, and Darryl C. Zeldin, MD1; 1Division of Intramural Research, Na-

tional Institute of Environmental Health Sciences, NIH, Research Triangle

Park, NC, 2National Center for Health Statistics, CDC, Hyattsville, MD,
3Department of Pediatrics, UCONN Health Farmington, Hartford, CT,
4Connecticut Children’s Medical Center, Hartford, CT, 5Social & Scienti-

fic Systems, Inc., Durham, NC, 6Department of Epidemiology, University

of North Carolina at Chapel Hill, Chapel Hill, NC, 7Department of Family

Medicine and Population Health, Virginia Commonwealth University,

Richmond, VA, 8National Institute for Occupational Safety and Health,

CDC, Morgantown, WV, 9Department of Medicine, Johns Hopkins Uni-

versity, Baltimore, MD, 10Environmental Protection Agency, Washington,

DC.

RATIONALE: Asthma guidelines emphasize environmental control as an

integral part of asthma management; however, limited national-level data

on clinicians’ environmental control practices are available.

METHODS: We used National Asthma Survey of Physicians data

(N51645), a one-time questionnaire supplement to the 2012 National

Ambulatory Medical Care Survey, to examine clinicians’ environmental

control practices in a nationally representative sample of primary care

physicians, and asthma specialists, as well as mid-level providers from

community health centers. Outcomes of interest included questionnaire

items targeting environmental assessment and recommendations outlined

in the 2007 National Asthma Education and Prevention Program’s Expert

Panel Report 3 (EPR-3). Guideline adherence was compared across the

three groups, and multivariate logistic regression was used to identify

clinician and practice characteristics predictive of guideline adherence.

RESULTS: Asthma specialists were more likely to assess asthma triggers

at home, school, and/or workplace than primary care or mid-level

providers (almost always:53.6% vs 29.4% and 23.7%, respectively,

p<.001). While recommendations regarding dust mite, mold, pest and air

pollution avoidance strategies varied across the groups, almost all

clinicians (>93%) recommended avoidance of second-hand tobacco

smoke. The odds of environmental assessment were 5- to 6-fold higher

among clinicians who self-reported high adherence to EPR-3 asthma

control/monitoring recommendations. Use of an asthma action plan was

also a strong group-specific predictor for environmental assessment and

recommendation practices.

CONCLUSIONS: Environmental assessment and recommendation prac-

tices varied among asthma care providers. High adherence with other key

components of the guidelines, including asthma action plan and asthma

control/monitoring recommendations, predicted adherence to environ-

mental control recommendations most consistently.
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639 Implementation of a Modified Pediatric Asthma
Severity Score (MPASS) to Reduce Length of
Stay for Pediatric Asthma Patients: A Quality
Improvement Study

Paola Marie Perez Rivera1, Jooyoung Park1, Taylor Clark2, and Mabel

Chan2; 1UCSF School of Medicine, San Francisco, CA, 2Zuckerberg

San Francisco General Hospital and Trauma Center, San Francisco, CA.

RATIONALE: Physicians’ assessments of respiratory distress in pediatric

patients are subjective, leading to variable management and prolonged

hospitalizations. This quality improvement (QI) project aimed to stan-

dardize pediatric asthma severity evaluations by implementing the use of

an asthma severity score as the first step towards developing a treatment

pathway with the goal of reducing length of stay (LOS).

METHODS: A Modified Pediatric Asthma Severity Score (MPASS) was

implemented for 2-17 year-olds hospitalized for acute asthma exacerba-

tions at the Zuckerberg San Francisco General Hospital and Trauma Center

(ZSFG) over a 3-month period beginning March 2018. In collaboration

with RTs, RNs andMDs, a hospital-specific protocol was developed for the

use of MPASS by all interprofessional team members. Four Plan-Do-

Study-Act (PDSA) cycles were employed to maximize MPASS use.

RESULTS: Over the preceding 2 years, the LOS of hospitalizations for

pediatric asthma exacerbations at ZSFG averaged 3.2 days (n5204), and a

respiratory score was officially used for 0% of patients. PDSA cycles to

increase MPASS use included interventions such as MPASS training

workshops, easily accessible scoring sheets in the patient charts, educa-

tional material in the ward’s resources webpage, andMPASS score rubrics

in all patient rooms. During the 3-month implementation period, MPASS

was used in 80% of patients, and the average LOS was 2.9 days (n515).

CONCLUSIONS: The use of QI methodology allowed successful

implementation of MPASS for asthma severity evaluation, which led to

decreased LOS. This is an important step towards standardizing patient

care with a treatment pathway using MPASS.

640 Respiratory Health Disparities Among Chicago
Children

RheaM. Patel, MPH1, and Andrea A. Pappalardo, MD FAAAAI2; 1Mid-

western University, Downers Grove, IL, 2University of Illinois Hospital &

Health Sciences System (UIC), Chicago, IL.

RATIONALE: Children living in Chicago are disproportionately affected

by respiratory health disease, especially asthma. Underlying social and

environmental factors are to blame including barriers to access, knowl-

edge, living conditions, and genetic predisposition.

METHODS: The reported prevalence of asthma by the Centers of Disease

Control was compared to physician distribution, race, and rental housing in

Chicago’s 77 neighborhoods. Section 8 eligible housing within were

derived from publically available ChicagoHousingAuthority (CTA) rental

property statistics. The American Medical Association’s ‘‘Doctor Finder’’

tool was used to map AMA and non-AMA internal medicine and family

medicine doctors in Chicago. Physician distribution and race were also

correlated with asthma hospitalizations. This was accomplished initially as

a policy review with geomapping and secondary data analysis

forthcoming.

RESULTS: CTA records of rental properties demonstrate 37.4% of home

interiors concentrated on the South andWest sides have increased presence

of rodents, cockroaches, and housing deterioration as measured by

prevalence during home inspections. This distribution overlaps signifi-

cantly with asthma prevalence, ED visits, hospitalizations, and reduced

primary care physicians per square footage. Using statistical mapping, the

population in this distribution is 80% African American.

CONCLUSIONS: These results solidify the correlation between the

increased prevalence of pediatric asthma and poor housing conditions in

Chicago’s predominantly African American neighborhoods. Lack of

physical access to physicians was apparent. Future interventions focusing

on home environmental trigger mitigation, policy to improve CTA housing

conditions, and care coordination to improve access to care will be

essential in improving the asthma landscape in Chicago.

641 Membrane-associated Mucin 1 (MUC1)
Promotes Epidermal Growth Factor Receptor
(EGFR)-mediated Mucin 5AC (MUC5AC)
Overproduction in Chronic Airway Disease

Kosuk Kato, PhD1, Eugene H. Chang, MD1, Yin Chen, PhD2, and Kwang

Chul Kim, PhD1; 1University of Arizona College of Medicine, Tucson,

AZ, 2University of Arizona College of Pharmacy, Tucson, AZ.

RATIONALE: Airway mucus overproduction is a common characteristic

in chronic airway diseases such as chronic rhinosinusitis (CRS) and

chronic obstructive pulmonary disease (COPD). Mucin 1 (MUC1), a

membrane-associated mucin, interacts with epidermal growth factor

receptor (EGFR) to stimulate epithelial mesenchymal transition (EMT).

In chronic airway disease, EGFR activation results in overproduction of

Mucin 5AC (MUC5AC) and goblet cell metaplasia (GCM). We investi-

gated the role of MUC1 in mucus overproduction in chronic airway

disease.

METHODS: MUC1, MUC5AC and EGFR RNA, protein, and localiza-

tion were examined in human sinonasal tissues with CRS. MUC1

expression was suppressed by shRNA-Lentivirus in the human NCI-

H292 cell line and changes in EGFR-induced MUC5AC determined. A

transgenic Muc1 knockout rat (MUC in humans and Muc in animals) was

developed to determine the role of Muc1 in cigarette smoke (CS)-induced

mucus overproduction.

RESULTS: In CRS sinonasal tissues, MUC1 and MUC5AC expression

was significantly increased with a shift of MUC1 localization from the

apical surface of the epithelia to intermediate cells with subsequent co-

localization with EGFR. In shRNA-MUC1H292 cells, CS-extract or EGF-

induced MUC5AC was significantly diminished. In rats exposed to CS,

wild-type rats displayed Muc1 translocation, EGFR phosphorylation,

GCM and Muc5ac overproduction. In Muc1 knockout rats, there was a

striking difference with Muc1 deficiency abrogating GCM and Muc5ac

overproduction.

CONCLUSIONS: Altered MUC1 expression contributes to the develop-

ment of mucus overproduction. Therapies designed to suppress MUC1

might be beneficial to target chronic airway disorders associated with

mucus hypersecretion.
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642 Detection of microparticles in nasal lavage fluid
that express both integrin b6 and a marker of
epithelial-mesenchymal transition (either
alpha-smooth muscle actin or Snail) is useful
for the identification of severe chronic
rhinosinusitis

Toru Takahashi, MD PhD1, Atsushi Kato, PhD1, Sergejs

Berdnikovs, PhD1, Lydia A. Suh, BS1, James E. Norton, MS1, Roderick

G. Carter, BS1, Kathleen E. Harris, BS1, Whitney W. Stevens, MD

PhD1, Anju T. Peters, MD, FAAAAI2, Leslie C. Grammer, MD FAAAAI1,

Kevin C. Welch, MD3, Stephanie Shintani-Smith, MD3, David B.

Conley, MD3, Robert C. Kern, MD3, and Robert P. Schleimer, PhD

FAAAAI1; 1Division of Allergy and Immunology, Department of Medi-

cine, Northwestern University Feinberg School of Medicine, Chicago,

IL, 2Northwestern University, Chicago, IL, 3Department of Otolaryn-

gology, Northwestern University Feinberg School of Medicine, Chicago,

IL.

RATIONALE: Microparticles (MPs) are one type of extracellular vesicle

shed from cell membranes. Integrinb6 (ITGB6) is an epithelialmarker that

is up-regulated during epithelial repair. Snail is a transcription factor that

induces epithelial-mesenchymal transition (EMT) during epithelial repair.

Alpha-smooth muscle actin (aSMA) is a mesenchymal marker which is

also up-regulated during EMT.We hypothesized that abnormal EMT status

is associated with polyp recurrence in chronic rhinosinusitis (CRS) and

endeavored to establish MP assays that can detect EMT in nasal lavage

fluids (NLFs).

METHODS: Snail, aSMA and ITGB6(+)MPs were measured by flow-

cytometry in NLFs collected from 196 CRS with nasal polyp patients

(CRSwNP) and 47 control subjects whose age, sex and smoking status

were matched to the CRSwNP group.

RESULTS: Levels of Snail(+)ITGB6(+)MPs (1.6-fold, p<0.0001) and

aSMA(+)ITGB6(+)MPs (2.0-fold, p<0.0001) were increased in CRSwNP
compared with control. Among CRSwNP subjects, levels of Snail(+)

ITGB6(+)MPs (1.7-fold, p<0.0001) and aSMA(+)ITGB6(+)MPs (2.0-

fold, p<0.0001) were higher in those with a history of previous

polypectomy than in those without, independent of age, atopy, asthma or

steroid use. Area under the curve (AUC) analyses showed that levels of

aSMA(+)ITGB6(+)MPs (AUC:0.78 [95%CI:0.71-0.84], sensitivity 81%,

specificity 61%) and Snail(+)ITGB6(+)MPs (AUC:0.77 [0.69-0.84],

sensitivity 58%, specificity 66%) have potential utility to detect EMT

and assess the degree of disease severity in CRS patients.

CONCLUSIONS: Elevated EMT, with up-regulation of ITGB6 on MPs

along with EMT markers Snail or aSMA, is associated with severe polyp

recurrences which necessitated revision polypectomy. Snail or aSMA(+)

ITGB6(+)MPs are potential biomarkers to detect severe CRS patients at

high risk for revision polypectomy.

643 Accuracy and Safety of Nasal Allergen
Challenge in Asthmatic and Non-Asthmatic
Patients

Carmen Rondon, MD PhD1, Ibon Eguiluz-Gracia, MD PhD1, Jesus

Verge, MD2, Francisca Gomez, MD PhD3, Teresa Espino, RN1, Esther

Barrionuevo, MD PhD1, Gador Bogas, MD PhD4, Natalia Cardenas1, Ra-

quel Jurado-Escobar, BsC5, Paloma Campo, MD PhD FAAAI1, and Maria

Jose Torres Ja�en, MD PhD FAAAAI4; 1Hospital Regional Universitario de

M�alaga - IBIMA,M�alaga, Spain, 2Hospital Virgen de la Victoria - IBIMA,

M�alaga, Spain, 3Hospital Regional Universitario M�alaga - IBIMA,

M�alaga, Spain, 4Allergy Unit, IBIMA, Regional University Hospital of

Malaga, UMA, M�alaga, Spain, 5Research Laboratory, IBIMA, Regional

University Hospital of Malaga, UMA, M�alaga, Spain.

RATIONALE: Nasal allergen challenge (NAC) is the gold standard for

the diagnosis of allergic rhinitis (AR) phenotypes. However, studies on its

diagnostic reliability and safety in rhinitis patients with- and without-

asthma are scarce. Our aim was to analyse the accuracy and safety of NAC

in asthmatic and non-asthmatic rhinitis patients.

METHODS: We retrospectively evaluated NAC performed in AR, local

allergic rhinitis (LAR), non-allergic rhinitis (NAR) patients, and controls

monitored by total nasal-ocular symptoms label-score (TNOSS) and

percentage of change in volume 2-6cm in acoustic rhinometry (Dvol2-

6cm). The accuracy of NAC, and optimum cut-off points of TNOSS and

Dvol2-6cm were calculated by receiver operating characteristic (ROC)

curves. Safety was explored by the registration of adverse events (AE) in

asthmatic and non-asthmatic patients. Twomethods of allergen application

(nasal spray vs micropipette) and protocols of NAC with a single or

multiple allergens (NAC-S vs NAC-M) were compared.

RESULTS: We evaluated 11499 NAC performed in 6348 subjects (96%

patients and 4% controls). The optimum cut-off points were Dvol2-

6cm>_25% (AR and LAR: sensitivity 99%, specificity 100%, PPV 100%,

NPV 98%), and TNOSS>_4 for AR (sensitivity 69%, specificity 90%, PPV

90%, NPV 96%) and LAR (sensitivity 55%, specificity 90%, PPV 90%,

NPV 55%). No bronchial or systemic AE occurred. Four patients (1

asthmatic and 3 non-asthmatics) had a mild-moderate local oropharynx

AE, with normal auscultation and spirometry.

CONCLUSIONS: Nasal allergen challenge is a high accuracy and safety

diagnostic test in asthmatic- and non-asthmatic rhinitis patients that can be

used in clinical practise.

644 Potential utility of nasal lavage microparticle
analysis in the diagnosis and pathophysiology
of local allergic rhinitis

Denisa E. Ferastraoaru, MD1, Toru Takahashi, MD PhD2, and David

Rosenstreich, MD3; 1Albert Einstein College of Medicine/Montefiore

Medical Center, Bronx, NY, 2Division of Allergy and Immunology,

Department of Medicine, Northwestern University Feinberg School of

Medicine, Chicago, IL, 3Department of Internal Medicine/Allergy and

Immunology, Albert Einstein College of Medicine, Montefiore Medical

Center, Bronx, NY.

RATIONALE: Released microparticles (MP) from injured or activated

cells have been proposed as biomarkers in different clinical samples. We

compared changes inMP levels in nasal lavage fluid (NLF) before and after

nasal allergen provocation tests (NAPTs) in patients with local allergic

rhinitis (LAR) and non-AR.

METHODS: 14 patients with chronic nasal symptoms and negative tests

for systemic atopy underwent 26 NAPTs to perennial allergens.

Microparticle levels derived from activated mast cells (CD137(+)

FcεRI(+)c-kit(+)MPs), activated basophils (CD63(+)CD203c(+)c-kit(-)

MPs), activated eosinophils (CD69(+)EMR1(+)MPs) and epithelial cells

(EpCAM(+)MPs) were measured by flow-cytometry in 17 NLF samples,

before and 15 minutes after NAPTs (7 samples from positive NAPTs

[LAR] and 10 from negative NAPTs [non-AR]).

RESULTS: In NLF samples obtained from positive NAPTs (LAR

patients), certain MP levels were significantly elevated at 15 minutes after

NAPTs compared with baseline: activated mast cell MPs (2.1-fold

increase, p50.02), activated basophil MPs (2.6-fold increase, p50.02)

and epithelial MPs (2.1-fold increase, p50.01). However, there was no

change in these three MP levels at 15 minutes after negative NAPTs (non-

AR patients) compared with baseline (activated mast cell MPs: p50.13,

activated basophil MPs: p50.6, epithelial MPs: p50.16). Interestingly, we

did not find a change in levels of activated eosinophil MPs after either

positive (p50.38) or negative (p50.31) NAPTs.

CONCLUSIONS: Based on MP levels analysis, epithelial injury is

induced and mast cells and basophils get activated after positive NAPTs in

LAR patients, without evidence of eosinophils activation in this cohort.

Measuring MPs in the NLF may be useful in both diagnosing LAR and

better elucidating its pathophysiology.
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645 Investigation of Optimal Chemotactic Cells for A
Novel High-sensitive Allergy Test

Hirotomo Shibaguchi1,2, Yuki Yasukata2,3, and Shin’ichiro Yasunaga1;
1Department of Biochemistry, Faculty of Medicine, Fukuoka University,

Fukuoka, Japan, 2Department of Hospital Pharmacy, Fukuoka University

Hospital, Fukuoka, Japan, 3Department of Health Care Manegement, Fac-

ulty of Pharmaceutical Science, Fukuoka University, Fukuoka, Japan.

RATIONALE: Rapid diagnosis of drug-induced allergy (DIA) is required

in clinical practice to give the patient appropriate treatment. Analyzing cell

kinetics as an index against chemotactic factors in the sample is a

promising approach to diagnose DIA. We assessed this novel high-

sensitive allergy test (HiSAT) using patients’ serum and investigated the

optimal cells.

METHODS: The serum of patients with or without the cryptogenic

allergy-like symptoms were obtained in Fukuoka University hospital with

the informed consent. Cytokine concentration was determined by using

Cytokine Bead Array kit. Cell migration was sequentially recorded by EZ-

TAXIScan� and analyzed by ImageJ software. The granulocytes and HL-

60 cells, human promyelocytic leukemia cell line, were assessed as a

chemotactic cell in HiSAT. The inhibitory effect of the specific antibody

against the chemokine receptors was examined using the patients’ serum.

RESULTS: Cytokine/chemokine concentration in the serum of patients

with the allergy-like symptoms differed largely by individuals. Fifty-nine

percent of patients with the symptomswere considered to be an allergy as a

result of HiSAT. After excluding non-allergy case according to the clinical

record, the positive rate became 89%. The specific antibody against IL-8R

or LTBR4 was significantly inhibited the cell migration against serum in

HiSAT using granulocytes. Although the reactivity of HL-60 cells was

lower than the granulocytes, the same results were obtained inHiSATusing

patients’ serum.

CONCLUSIONS: HiSAT might be one of the promising approaches to

diagnose DIA rapidly in clinical practice. The HL-60 cells are the

candidate as an optimal chemotactic cell for HiSAT.

646 Influence of Hydrophobic Cargo Binding on the
Structure, Stability, and Allergenicity of the
Cockroach Allergen Bla g 1

Alexander C. Foo, PhD, Peter M. Thompson, PhD, Simrat Arora, Eugene

F. DeRose, PhD, Lalith Perera, PhD, and Geoffrey A. Mueller, PhD; Na-

tional Institute of Environmental Health Sciences, Research Triangle Park,

NC.

RATIONALE: The rate of endosomal processing of allergens by antigen

presenting cells has been suggested to influence sensitization. In addition,

allergens often occur in the presence of lipids and other hydrophobic

ligands, which also influence allergenicity. Due to its ability to bind a

variety of hydrophobic cargoes, the cockroach allergen Bla g 1 was used as

a model system to probe for a potential connection between antigen

processing and lipid delivery, and the molecular mechanisms underlying

this interaction.

METHODS: The effect of various fatty-acid, phospholipid, and lip-

otechchoic acid (LTA) cargoes on Bla g 1 structure and thermostability was

assessed using circular dichroism coupled with solution-NMR, and

molecular modeling, while proteolytic assays were used to probe for

changes in its susceptibility to cleavage by the endosomal protease

cathepsin S, a key player in the antigen processing pathway.

RESULTS: Binding of fatty-acids enhanced the stability of Bla g 1. This

effect was dependent on alkyl chain length, with longer-chain cargoes

providing up to a ;20oC increase in melting temperature while simulta-

neously eliminating cathepsin cleavage. Phospholipid and LTA’s provided

similar enhancements to thermostability. However, the former yielded only

a modest (0-2 fold) reduction in cathepsin proteolysis while the latter

showed a strong dependence on the source organism,withmore pathogenic

species exerting a strongest (>2-fold) protective effect.

CONCLUSIONS: Binding of lipid cargoes can enhance the stability and

proteolytic resistance of Bla g 1. We hypothesize that this hinders

endosomal processing and antigen presentation, skewing the TH1/TH2

response to favor allergy.

647 Estrogen receptor a signaling promotes IL-17A
production in Th17 cells through the Let7/IL-
23R signaling pathway

Hubaida Fuseini, BS1, Jacqueline Cephus, MS1, J. Brooke Davis2, Stokes

Peebles, Jr, MD FAAAAI3, and Dawn C. Newcomb, PhD2; 1Vanderbilt

University, Nashville, TN, 2Vanderbilt University Medical Center, Nash-

ville, TN, 3Vanderbilt Univ School of Medicine, Nashville, TN.

RATIONALE: Women have increased prevalence of severe asthma and

increased CD4+ Th17 cells compared to men with severe asthma.

Previously, we showed that 17b-estradiol and progesterone (P4) increased

IL-17A production in Th17 cells by decreasing Let-7f microRNA

expression and increasing IL-23 receptor (IL-23R) expression. However,

it was unclear how estrogen receptor (ER) signaling regulated this

pathway. We hypothesize that ER signaling promotes IL-17A production

in Th17 cells by negatively regulating let7f expression to increase IL-23R

signaling.

METHODS: Na€ıve splenic CD4+ CD62L+ T cells were sorted from

spleens of WT, ERa, and ERb knockout C57BL/J6 female and male mice.

Na€ıve T cells were activated and differentiated into Th0 or Th17 cells for 4

days. IL-17A protein expression was measured by ELISA, IL-23R and

let7f mRNA expression were measured by qRT-PCR and IL-23R surface

expression was determined by FACS analysis.

RESULTS: IL-17A production and IL-23R surface protein expression as

well as IL23R mRNA relative expression were significantly increased in

Th17 cells from WT female mice compared to Th17 cells from WT male

mice. Deletion of ERa, but not ERb, significantly decreased IL-17A

production and IL-23R surface expression in Th17 cells (n59-10 mice/

group, p<0.05). Let7f miRNA relative expression was significantly

decreased in Th17 cells from WT female mice compared to Th17 cells

from WT male mice. However, ERa deletion significantly increased let7f

relative expression in Th17 cells.

CONCLUSIONS: ERa signaling promotes IL-17A production in Th17

cells upregulating IL-23R expression. These results show that ERa

signaling is important in regulating Th17 cell differentiation by regulating

the Let7f/IL-23R pathway.
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648 Pathogenic effector TH2 lymphocytes in human
nasal polyposis

Katherine L. Tuttle, MD1, Alex R. Mola, BA1, Daniel F. Dwyer, PhD2,

Rafael B. Polidoro, PhD1, Nora A. Barrett, MD2, Joshua A. Boyce, MD2,

and Patrick J. Brennan, MD PhD1; 1Jeff and Penny Vinik Center for

Allergic Disease, Division of Rheumatology, Immunology, and Allergy,

Department of Medicine, Brigham and Women’s Hospital, Harvard Med-

ical School, Boston, MA, 2Jeff and Penny Vinik Center for Allergic Dis-

ease Research, Division of Rheumatology, Immunology, and Allergy,

Department of Medicine, Brigham and Women’s Hospital, Boston, MA.

RATIONALE: Pathogenic effector TH2 (peTH2, also referred to as TH2A)

cells represent a T lymphocyte subset increased in allergic disease. peTH2

cells express hematopoietic prostaglandin D synthase (hPGDS) and pro-

duce prostaglandin D2 (PGD2). They also express the PGD2 receptor, che-

moattractant receptor-homologous molecule expressed on TH2 cells

(CRTH2), and the lipid mediator-responsive transcription factor peroxi-

some proliferator-activated receptor g (PPAR-g). We hypothesized that

peTH2 lymphocytes contribute to nasal polyposis, and that eicosanoids

regulate their effector functions.

METHODS: Nasal polyp or sinus tissue lymphocytes were isolated from

subjects with aspirin-exacerbated respiratory disease (AERD), chronic

rhinosinusitis with nasal polyposis (CRSwNP), or chronic rhinosinusitis

without nasal polyposis (CRSsNP). T cell populations were quantified by

flow cytometric immunophenotyping and characterized using single-cell

RNA sequencing (Seq-Well). To determine the effects of lipid mediator

production by peTH2 cells, cytokine production by expanded peTH2 cells

was measured in the presence or absence of pharmacologic inhibitors of

eicosanoid synthesis or signaling.

RESULTS: peTH2 lymphocytes were increased in nasal polyps from

AERD and CRSwNP compared to CRSsNP and control peripheral blood

(p50.0014). Seq-Well of AERD and CRSwNP polyps revealed a distinct

population of T lymphocytes that expressed both IL-5 and hPGDS, consis-

tent with peTH2 lymphocytes. Activated peTH2 cells produced IL-5, which

was abrogated by inhibition of either CRTH2 or PPAR-g, or non-selective

cyclooxygenase inhibitors.

CONCLUSIONS: peTH2 lymphocytes are enriched in nasal polyps from

subjects with AERD and CRSwNP. Our data suggest that IL-5 production

by peTH2 is enhanced by endogenous prostaglandin production that can act

through an autocrine or paracrine mechanism via CRTH2 and PPAR-g.

649 Rhinovirus Infection Augments Th1 Responses
in Allergic Asthmatics

Lyndsey M. Muehling, MS1, Rachana Agrawal, PhD1, Holly T.

Carper, BS1, Thomas A. E. Platts-Mills, MD, PhD, FAAAAI, FRS1, Wil-

liam W. Kwok, PhD2, Peter W. Heymann, MD3, and Judith A. Woodfolk,

MBChB PhD FAAAAI1; 1University of Virginia, Charlottesville, VA,
2Benaroya Research Institute, Seattle, WA, 3Division of Asthma, Allergy

& Immunology, University of Virginia Health System, Charlottesville,

VA.

RATIONALE: Rhinovirus (RV) infection exacerbates allergic asthma. To

understand the nature of CD4+ T cells induced by RV in asthmatics, we

precisely tracked circulating Th1 and Th2 cells directly ex vivo during

experimental infection.

METHODS: Circulating RV- and allergen-specific T cells were moni-

tored using peptide/MHC tetramers in asthmatics with high IgE (total IgE

>500 IU/mL, n511) and healthy controls (n513) challenged with RV-

A16. Cells were also analyzed in infected asthmatics (total IgE: 125-500

IU/mL) pre-treated with anti-IgE or not (n510 each) in a double-blind

placebo-controlled trial.

RESULTS: Before infection, higher numbers of tissue-homing RV-

specific Th1 cells were linked to worse lung function in asthmatics (r5-

0.51, p50.0008). Asthmatics with high IgE, but not those with lower IgE

who received placebo, mounted an exaggerated and persistent Th1

response after infection along with robust type 1 responses (IFN-a, IP-

10, andMIP-1b) in the nose, despite a pre-existing Th2milieu. By contrast,

numbers of allergen-specific Th2 cells only modestly increased, and were

unactivated. Th2 cell numbers did not fluctuate in infected asthmatics who

received anti-IgE, although activation of RV-specific cells did occur along

with downregulation of IgE receptor on dendritic cell types pivotal to Th1

and Th2 responses. Nasal IFN-a levels trended higher in the anti-IgE group

after infection versus all other groups.

CONCLUSIONS: Rhinovirus infection paradoxically boosts Th1 re-

sponses in allergic asthmatics. This finding, coupled with the relationship

between Th1 numbers and worse lung function even when infection is

absent, supports a role for repeated RVexposures in driving Th1-mediated

chronic inflammation in allergic asthma.

650 Neurons Control Antigen Trafficking and
Sequester Antigen-Specific Antibody

Gavin H. Imperato, MD; Feinstein Institute for Medical Research,

Northwell Health, Manhasset, NY.

RATIONALE: Neural circuits regulate immune function. We reasoned

that evolution favored mechanisms for the neural control of lymphatic

antigen trafficking and the sequestration of antigen-specific antibody in

neurons.

METHODS: The lymphatic trafficking of fluorescently-labelled KLH

was assessed following hindpaw immunization and needle electrode

stimulation of the popliteal fossa in mice. Antigen trafficking was assessed

in Nav1.8-DTA mice, in which a subset of sensory neurons are ablated. To

investigate the ability of sensory neurons to sequester antibody, we

cultured DRG sensory neurons from mice following immunization with

KLH and assessed antigen-specific IgG by ELISpot.

RESULTS: Reduced levels of antigen signal were detected in the sciatic

lymph nodes of electrically-stimulated animals compared with sham

controls (sham, 114.1 6 16.17, n55 versus electrically stimulated, 56.76

6 14.38, n55, p<0.05 by t-test) following hindpaw KLH immunization.

When KLH was injected into the dorsum of the hindpaw in KLH-

immunized Nav1.8-DTA mice, increased antigen signal in the sciatic

lymph nodes was detected compared with control mice (control, 15.41 6
3.526, n513 versus Nav1.8-DTA, 35.566 6.035, n516, p<0.05 by t-test).

Following immunization with KLH, a significant increase in anti-KLH-

specific IgG immunospots from DRG neurons isolated from alum + KLH-

immunized mice was observed compared with alum-injected mice.

CONCLUSIONS: Taken together, these results demonstrate a critical role

for neurons in the regulation of lymphatic antigen trafficking, as well as in

the sequestration of antigen-specific antibody following immunization.
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651 Assessment of school preparedness in the
school-aged child with a food allergy

Jodi A. Shroba, MSN APRN CPNP1, and Susan McElroy, PhD, RN,

NEA-BC2; 1Children’s Mercy Hospital, Kansas City, MO, 2Children’s

Mercy Hospital, Kansas City.

RATIONALE: Food allergy education is often directed towards adult

caregivers. However once children go to school they must participant in

their food allergy care to remain safe. The purpose of this study was to

assess food allergy knowledge and test an educational intervention targeted

toward the child. We hypothesized that child-based teaching will be equal

in safety and knowledge outcomes compared with standard parental

education.

METHODS: Twenty nine children between the ages of 5-11 years of age

and their caregivers were enrolled. Child subjects completed a food allergy

knowledge questionnaire. Each caregiver/child dyad was randomized to

receive parent targeted education (control) or child targeted education

(treatment) and given an educational booklet. Six weeks later the child

completed the same knowledge questionnaire. At the end of the semester,

caregivers were asked to report allergic reactions that occurred at school.

RESULTS: There were no differences between the groups on age or type

of school attended. All subjects demonstrated a statistically significant

increase in allergy knowledge from time one to time two (t 5 -6.301, p

<0.001) There was no difference in knowledge between the groups at time

two (t5 -1.782, p5 0.089) and no difference between the groups on

allergic reactions during the study period (X2 50.524, p50.47).

CONCLUSIONS: This pilot studywith a small sample size, demonstrated

that child based education was comparable to education targeted toward

caregivers with no difference in allergic events. Children can take an active

role in education and management of their food allergies at school.

652 Impact of Food Allergy on School-Age Students:
Perceptions of Winnipeg Parents, Teachers and
School Staff

Nancy L. Ross, R.N., B.N., CAE1, Shauna Filuk, R.N., B.N., CAE1, Bev-

erley Kulbaba, R.N., B.N., CAE1, Jo-Anne St. Vincent, R.N., B.N., CAE1,

and Elinor Simons, MD PhD MS FAAAAI2; 1Children’s Allergy &

Asthma Education Centre (CAAEC), Winnipeg, MB, Canada, 2Children’s

Hospital Research Institute of Manitoba & University of Manitoba, Win-

nipeg, MB, Canada.

RATIONALE: The entire school community contributes to the safety of

students with food allergy. We sought to determine the food allergy

perceptions and education needs of parents and school staff, with the goal

of enhancing food allergy education.

METHODS: With ethics approval from the university and participating

school divisions, elementary school principals emailed SurveyMonkey�

Questionnaire Links to their parent/caregiver contact list and school staff.

We compared responses of parents and school staff using chi-squared tests.

RESULTS: Participants included 561 parents of school-age children (ages

7-12 years, 19.1%with food allergy) and 203 school staff (61.6% teachers,

87.7% with experience managing food allergies in the classroom). Fewer

parents than school staff thought that food allergies in the classroom

impacted teachers’ time (2.1% vs. 10.8%, respectively, p<0.0001) and that
teachers knew how to treat allergic reactions to foods (33.5% vs. 93.6%,

p<0.0001).More parents than school staff thought that banning foods from

classrooms kept allergic students safe (64.9% vs. 50.8%, p50.0057) and

that having a Food Allergy Educator speak to staff and students would be

helpful (98.8% vs. 66.7%, p<0.0001). Both groups thought that their

schools needed more food allergy information and awareness (49.9% vs.

40.3%, p50.059).

CONCLUSIONS: Although parents and school staff acknowledged the

importance of food allergy information and awareness, they thought that

different aspects of management contributed to student safety. School staff

reported a burden on teachers’ time, but confidence in their ability to treat

reactions. Parents placed more importance on banning foods and wanted

Food Allergy Educator support for school staff.
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