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Miriam Samstein1, Timmy Li1, Michael Cassara1, Artemio Jongco, MD

PhD MPH FAAAAI1; 1Zucker School of Medicine/Hofstra Northwell.

RATIONALE: In 2016 the Food and Drug Administration approved

changes to EpiPen labels, recommending the injector be held against the

thigh for 3 seconds. The label also recommends parents of young children

be advised about the need for restraint to prevent lacerations. We sought to

determine whether pediatric emergency department providers had imple-

mented these updates into their practice.

METHODS: Aone-time surveywasdistributed through theBrownPediatric

Emergency Room Listserv, a national online community of emergency

department providers. Questions addressed counselling provided to parents,

caremodels used in the emergency department, and perceived barriers to care.

Descriptive statistics were used to describe quantitative survey responses and

responses to open ended questions were qualitatively analyzed.

RESULTS: Of 266 survey respondents, only 7% correctly advised parents

to hold the injector against the thigh for 3 seconds and 61% said they

‘‘rarely’’ or ‘‘never’’ counsel parents about restraint. Respondents who did

not counsel parents relied on ancillary providers or outpatient pharmacists,

however 12% had a dedicated emergency department pharmacist to review

discharge medications. Barriers to proper counselling included lack of

time, lack of training devices, lack of physician knowledge and confusion

due to numerous autoinjectors on the market.

CONCLUSIONS: Although it has been several years since changes have

been made to EpiPen labels this information has not been fully incorporated

into clinical practice in emergency departments. Alternative care models,

including dedicated emergency department pharmacists could help alleviate

the burden on physicians. In addition dedicated training for emergency

department personnel on epinephrine delivery devices would be helpful.
007 A Systematic Review of the Concentration of
Epinephrine In Auto-Injectors After Device
Expiration
Brittany Boswell1, Julie Brown, MDCMMPH2; 1Seattle Children’s Hos-

pital, 2Seattle Children.

RATIONALE: Epinephrine auto-injectors (EAIs) provide life-saving

treatment in the event of anaphylaxis. Common challenges include short

expiration dates, high replacement costs, and EAI shortages. Studies

suggest that EAIs might provide therapeutic levels of epinephrine after

their expiration dates, and during a shortage, one manufacturer recently

extended expiration dates of certain EAI lots by 4 months. We sought to

systematically review all studies evaluating EAI content after expiration.

METHODS: A search of Embase, Medline, and Web of Science was

performed following PRISMA guidelines. Studies measuring epinephrine

content post expiration date for 0.1 mg/mL – 1 mg/mL doses in syringes,

vials, ampules or EAIs were included. EAI and non-EAI studies were

evaluated separately. Percent epinephrine remaining was graphed over

time post expiration, and compared to the Food and Drug Administration

standard of >90% labeled dose.

RESULTS: Searches yielded 506 potentially relevant articles; 8 studies

(seven EAI and one vial) met inclusion criteria. One study analyzed

Anapens which are no longer marketed and one Epipens on EMS vehicles

potentially exposed to extreme temperatures; these were analyzed

separately. Of the remaining EAI studies, in the first 4, 12, and 24 months

past expiration, 100% (n58), 75% (n528), and 84% (n577) of devices

maintained greater than 90% epinephrine content, respectively.

CONCLUSIONS: Expired EAIs may contain >90% epinephrine con-

centration which would assist with the costs and challenges of maintaining

in-date supplies, particularly in times of EAI shortages. However, given the

uncertainty of optimal epinephrine dosing, epinephrine pharmacokinetics

in anaphylaxis, and effects of epinephrine degradation products, more

information is needed.
008 Oral Mite Anaphylaxis, is it Enough to Avoid
Flour Contamination to Prevent New Episodes?
Inmaculada Sanchez-Machin, MD PhD1, Ruperto Gonzalez Perez, MD

PhD1, Paloma Poza Guedes, MD1, Cristina Alava Cruz, MD1, ElenaMederos

Luis1, Victor Matheu, MD, PhD1; 1Hospital Universitario de Canarias.

RATIONALE: Oral mite anaphylaxis (OMA), is characterized by severe

food reactions after the intake of mite contaminated flours. To date, it is a

common belief that storing such flours in the fridge is enough to prevent

new anaphylaxis events. The present study aims to investigate the natural

evolution of this syndrom in a selected specific population.

METHODS: Patients and their clinical records being followed back from

2007 with a confirmed diagnosis of OMAwere reached by phone to agree

on the participation in the present study.

RESULTS: Sixty one patients (36 female and 25 males) with OMA

diagnosis were finally included. Mean age at OMA-diagnosis 31.13 years,

ranging from 10 to 51 years, with a follow-up mean time of 6.37years. All

of them had mite allergic rhinoconjunctivitis and/or asthma while 67%

associated NSAID intolerance. Fifteen subjects (24.5%), reported new

episodes of OMA after the initial diagnosis and one had an asthma

exacerbation after the inhalation of flour.

Two episodes of anaphylaxis from flour inhalation were also reported.

Seven patients with homemade foods, 5 while eating in restaurants, 2 with

commercial manufactured foods and 2 with unprocessed foods. Six

patients did not store their home flours in the fridge.

CONCLUSIONS: Oral mite anaphylaxis episodes may elicit, despite

storing the flours in airlight containers in the fridge. Some patients

disclosed not to follow these basic recommendation, despite being

previously emphasized in the office. Mites can contaminate different

food –not just flours- stored in pantries. Access to self-injectable

adrenaline must be mandatory in all OMA patients.
009 Characterization Of In-Home Anaphylaxis And
Epinephrine Administration
Sabrina Bartolucci1, Moshe Ben-Shoshan, MD FAAAAI2, Sofianne

Gabrielli, MSc3, Ann Clarke4, Edmond Chan, MD FAAAAI5, Julia

Upton, MD FRCP(C) FAAAAI6, Andrew O’Keefe, MD7; 1McGill Uni-

versity, 2Montreal Children, 3McGill University Health Centre, 4Univer-

sity of Calgary, 5BC Children, 6The Hospital for Sick Children,
7Department of Pediatrics, Faculty of Medicine, Memorial University,

St. John’s, Newfoundland & Lab.

RATIONALE: The frequency of food-induced anaphylaxis is increasing, the

majority of reactions occurring at home. We sought to evaluate in-home

epinephrine administration and to determine factors associated with underuse.

METHODS: Data were collected through the CCARE study, between

April 2011 andApril 2019, according to a standardized questionnaire given

to caregivers of children presenting to the Montreal Children’s Hospital

EmergencyDepartment (MCHED)with anaphylaxis.Multivariate logistic

regression was used to estimate factors associated with in-home epineph-

rine administration, controlling for sex and known asthma.

RESULTS: Among the 2092 cases of anaphylaxis presenting to the MCH

ED, 1652 (78.97%) occurred in-home. The most common trigger was food

(n51469, 88.98%), mainly peanut (19.61% of food induced reactions).

Patients more likely to receive epinephrine prior to arrival were those with

previously identified food allergy, [adjusted Odds Ratio (aOR) 1.39 (95%

CI: 1.33, 1.45)], older patients [aOR 1.01 (95% CI: 1.01, 1.02)], or if the

anaphylaxis was triggered by soy aOR 1.47 (95%CI: 1.12, 1.93), milk aOR

1.17 (95% CI: 1.06, 1.27) or an unknown food trigger aOR 1.16 (95% CI:

1.07, 1.27), while controlling for sex and known asthma.

CONCLUSIONS: Our findings demonstrate that most episodes of

anaphylaxis in children occur at home and are triggered by food. Those

with previously identified food allergy, who are older, or have anaphylaxis

triggered by certain foods are more likely to be treated with epinephrine

prior to arrival in the ED. Future efforts should focus on identifying barriers

to the use of epinephrine in younger children.
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010 Low Use of Epinephrine for the Treatment of
Anaphylaxis in Restaurants
Jordan Trevisonno1, Sofianne Gabrielli, MSc1, Ann Clarke2, Judy Mor-

ris3, Harley Eisman, MD4, Jocelyn Gravel, MD, MSc5, Paul Enarson6, Ed-

mond Chan, MD FAAAAI6, Andrew O’Keefe, MD7, Robert Porter7,

Rodrick Lim, MD8, Susan Elliott9, Moshe Ben-Shoshan, MD FAAAAI4;
1McGill University Health Centre, 2Cumming School of Medicine, Uni-

versity of Calgary, 3Hôpital du Sacr�e-Coeur de Montr�eal, 4Montreal Chil-

dren’s Hospital, 5Centre hospitalier universitaire Sainte-Justine, 6BC

Children’s Hospital, 7Memorial University, St. John’s, Newfoundland,
8Children’s Hospital at London Health Science Centre, London, Ontario,
9University of Waterloo, Waterloo, ON, Canada.

RATIONALE: Studies suggest that food allergy and anaphylaxis are

increasing and that fatality may occur outside the home. No large scale

prospective studies have assessed the management of anaphylaxis in

restaurants. Our goal was to evaluate clinical characteristics and manage-

ment of anaphylaxis occurring in restaurants.

METHODS: We used the Cross-Canada Anaphylaxis Registry, a cohort

study established in 2011 enrolling anaphylaxis cases at emergency

departments in 5 provinces. Participants were recruited prospectively

and retrospectively, andmet the definition of anaphylaxis, as defined by the

position paper of the European Academy of Allergy and Clinical

Immunology on the management of anaphylaxis in childhood. We

collected data on sociodemographic factors, clinical characteristics, reac-

tion location, and management based on a standardized questionnaire.

Only reactions occurring in restaurants were included in our analysis.

Factors associated with epinephrine use were identified using logistic

regression.

RESULTS: Of the 695 participants, 144 anaphylaxis cases occurred in a

restaurant, including 114 (79.2%) children.Outpatient epinephrine usewas

low (38.2%), even among thosewith known food allergies (48%), andmore

likely in cases with known food allergy (OR 1.37; 95% CI 1.16-1.62),

moderate reactions (OR 1.22; 95% CI 1.02-1.47), and peanut-triggered

reactions (OR 1.37; 95% CI 1.16-1.61). Reactions occurred most

commonly to peanut (18.4% of known triggers).

CONCLUSIONS: Outpatient epinephrine use was low among partici-

pants who suffered anaphylaxis in a restaurant. There is a need for

educational programs promoting epinephrine use and allergen avoidance

for restaurant staff and patrons. Policies encouraging restaurants to learn

how to use and to stock epinephrine auto-injectors are required.
011 Emergency Department Management Of
Children Presenting With Severe Allergic
Reactions
Jessica Oh, MD1, Hsi-en Ho, MD2, Julie Wang, MD FAAAAI2; 1Ichan

School of Medicine at Mount Sinai, 2Icahn School of Medicine at Mount

Sinai.

RATIONALE: Severe allergic reactions are medical emergencies that can

rarely lead to death. Emergency Department (ED) management of severe

allergic reactions in children may differ between infant/toddlers compared

to older pediatric patients.

METHODS: A retrospective chart review was performed for diagnoses of

anaphylaxis and allergic reactions between 2015-2018 in patients less than

10 years old who presented to the Mount Sinai Hospital ED. This project

was approved by the institutional review board. Descriptive statistics and

Fisher’s exact test were used for comparison between infant/toddlers (<3
years old) versus older pediatric patients (3-10 years old).

RESULTS: 75 patients met our search criteria (38.7% female; <3 years

old, n526; 3-10 years old, n549). There was no significant difference in

history of food allergy or eczema between infant/toddlers and older

pediatric patients. No significant differences were seen in the proportion of

patients presenting with cutaneous, respiratory, or gastrointestinal symp-

toms or with involvement of 2 or more organ systems between groups. No

difference was seen in patients who were given epinephrine prior to
arriving to the ED (<3 years old: 23.1%; 3-10 years old: 20.4%; p50.157).

However, patients <3 years of age presenting to the ED with allergic

reactions received epinephrine less often than patients between the ages of

3-10 (p50.0002).

CONCLUSIONS: While infant/toddlers presented to the ED with similar

symptoms as older children, differences in the management of severe

allergic reactions were notable.
012 Food-Induced Anaphylaxis: Visualization of
Airway Contractility with Allergen Exposure in
Precision Cut Lung Slices from a Donor with
History of Fatal Anaphylaxis to Cashew
Adam Price1, Claire Putt, BA1, Suzanne House, BS1, Stacie Jones, MD2,

Richard Kurten, PhD1, Joshua Kennedy, MD FAAAAI1; 1University of

Arkansas for Medical Sciences, 2UAMS/Arkansas Children.

RATIONALE: Peanuts and tree nuts account for the majority of

anaphylaxis attributable deaths. We hypothesized that exposure to peanut

or cashew allergen in post-mortem lung tissue from a donor with history of

food allergy would cause airway contractility.

METHODS: Precision cut lung slices (PCLS) were prepared from a food

allergic (FA) and a nonallergic control donor. PCLS maintain viability and

responsiveness to contractile agonists for weeks in culture. Baseline

photomicrographs measuring airway cross-sectional area were taken

before and after 15-minute exposure to histamine and carbachol. PCLS

with at least 50% contraction to histamine/carbachol were then exposed to

1mg/mL peanut or cashew. Airways were evaluated at 20-, 60-, and 360-

minutes post-exposure. Serum was obtained from donors for specific IgE.

RESULTS: The FA donor was 11yo with reported history of fatal

anaphylaxis to cashew. The nonallergic donor was 20yowith no significant

medical history (COD: head trauma). The FA donor had specific IgE to

peanut (11.7kUA/L) and cashew (4.13kUA/L), but testing was negative in

the nonallergic donor. In the FA donor, 6/7 PCLS demonstrated peak

contractile responses to peanut after 60-minutes (mean 61% contraction,

SD 34%) compared to 2/6 cashew exposed airways (mean 17% contrac-

tion, SD 12.2%). Despite airway responsiveness to contractile agonists, no

airways responded to peanut in the nonallergic donor PCLS.

CONCLUSIONS: In the FA donor, peanut allergen exposure correlates

with a quantifiable decrease in PCLS airway diameter. The diminished

responses seen to cashew despite positive specific IgE tests may represent

donor anergy, given that cashew was reported as the fatal anaphylaxis

culprit antigen.
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013 Assessment of Cognitive Dysfunction in Mast
Cell Activation Syndrome
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Daniel Rosenberg1, Ravi Viswanathan1, Sameer Mathur, MD PhD

FAAAAI1; 1University ofWisconsin School of Medicine and Public Health.

RATIONALE: Anincreasingnumberofpatients arebeing referred toAllergy

clinics for evaluation of mast cell activation syndrome (MCAS). A commonly

cited complaint in this disorder is a non-specific condition commonlydescribed

as ‘‘brain fog.’’ Similar complaints have been noted in postural orthostatic

tachycardia syndrome, and studies have found possible objective evidence of

cognitivedysfunction in thisdisorder.Ouroverall goal isaquality improvement

initiative to quantify symptom burden in patients with MCAS. For this part of

the project, our aim is to evaluate whether cognitive dysfunction can be

identified and monitored in a cohort of patients referred for MCAS.

METHODS: In an ongoing quality improvement project (IRB exempt),

patients referred to a University of Wisconsin Allergy clinic for evaluation

of MCAS are being administered symptom questionnaires. Executive

cognitive function is assessed via a previously validated computer battery

(CogState), with individual tests including Detection, Identification, One

Card Learning, One Back, and Groton Maze Learning. A PHQ-9

questionnaire is also administered to assess co-morbid depression.

RESULTS: In a cohort of patients with presumedMCAS in the University

of Wisconsin Allergy clinic, 25% of patient have self-reported symptoms

of cognitive dysfunction and approximately one-third have physician-

diagnosed or self-reported depression.

CONCLUSIONS: Referrals to the Allergy clinic for MCAS are

increasing in number, and the diagnosis, monitoring and management of

the disease remains challenging. Given the frequency of self-reported

cognitive concerns, establishing objective measures is of utmost impor-

tance in monitoring and management of this disease.
S
014 Trends in U.S. emergency department visits for
acute allergic reactions and anaphylaxis
among elderly: 2006-2015
Anna Arroyo, MD MPH1, Lacey Robinson, MD2, Mohammad Faridi3,

Carlos Camargo, MD DrPH4; 1Stanford School of Medicine, Stanford

Health Care, 2Harvard Medical School, Massachusetts General Hospital,
3Massachusetts General Hospital, 4Harvard Medical School, Harvard

T.H. Chan School of Public Health, Massachusetts General Hospital.

RATIONALE: Little is known about the prevalence of acute allergic

reactions (AAR) and anaphylaxis among elderly in the United States (US).

METHODS: We conducted a retrospective cohort study of trends in US

emergency department (ED) visits for AAR and anaphylaxis among elderly

(≥65 years) using data from the Nationwide EmergencyDepartment Sample

from 2006-2015. ICD-9-CM codes were used to identify visits for AAR to

medications (693.0, 995.2, 995.1, 995.4), venom (989.5), food (693.1,

995.60-995.7), or other (995.0, 995.3, 708.0, 999.4) and visits for

anaphylaxis (995.60-995.69, 995.0). We excluded those with ICD-10

(late-2015) for internal consistency. We calculated the trend over time in

the number and proportion of visits and performed multivariable logistic

regression modeling to identify factors associated with hospitalization.

RESULTS: Overall, 1,709,696 EDvisits forAAR and 44,937 EDvisits for

anaphylaxis occurred among US elderly from 2006-2015. Focusing on

anaphylaxis, the number of ED visits per year increased from 2,906 to

5,298 visits (P-trend <0.001). The proportion of ED visits for anaphylaxis

also increased over time, from 14 to 26 per 100,000 ED visits among the

elderly (P-trend <0.001). By contrast, the proportion of anaphylaxis-

related ED visits resulting in hospitalization decreased from 57% to 47%

(P-trend <0.001). Elderly women and elderly adults presenting to rural

hospitals for anaphylaxis were significantly less likely to be hospitalized

than their respective counterparts (aOR50.90 and aOR50.47, respec-

tively; both P< 0.001).

CONCLUSIONS: In a nationally-representative US sample, the rate of

ED visits for elderly with anaphylaxis has increased over time, but the

hospitalization rate has decreased.
015 Symptoms and manifestations of anaphylaxis
recur in a stereotypic sequence in individuals
Calum Slapnicar1, Gerald Lebovic2, Matthew Dozois3, Aidan McPar-

land4, Peter Vadas, MD PhD1; 1Division of Allergy and Clinical Immu-

nology, St. Michael’s Hospital, Toronto, Ontario, Canada, 2Applied

Health Research Centre, St. Michaels Hospital, Toronto, Ontario, Canada,
3Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada,
4Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada.

RATIONALE: This study was undertaken to address whether recurrent

anaphylaxis to specific allergens in individuals follows a stereotypic

sequence of symptoms.

METHODS: Data were extracted from charts of patients seen between

2012-2018 at a tertiary care allergy clinic. The sequence of appearance of

symptoms of anaphylaxis was recorded at each patient visit and used for

analysis. Only patients who had anaphylaxis to single allergens were

included. A total of 3,174 anaphylactic reactions in 162 patients were

analyzed by Fleiss’ Kappa method to assess for reproducibility of the order

of appearance of specific symptoms during anaphylaxis in individual

patients.

RESULTS: Themean age at first visit was 36.0 years (SD5 14.2; range 1-

71 ). Seventy seven percent (124/162) of patients were female. The mean

kappa was 0.93, 5th percentile was 0.5 and the 95th percentile was 1.0.

Eighty six percent of participants had a Fleiss’ kappa of 1.0, indicating

that 86% of people had an identical sequence of symptoms with every

one of their anaphylactic reactions. However, the sequence of symptoms

differed markedly between patients, even for the same allergen.

CONCLUSIONS: These data suggest that the large majority of people

with recurrent anaphylaxis will have the exact same sequence of symptoms

with subsequent reactions. Teaching individuals to recognize patient-

specific sequence of symptoms will allow them to earlier identify

anaphylaxis with the opportunity to administer therapeutic interventions

earlier.
016 The Effects Of Washing On EpiPen Epinephrine
Auto-injector Device Integrity And Function
Andrew McCray1, Julie Brown, MDCM MPH1, Pingping Qu1; 1Seattle

Children.

RATIONALE: Prescribing information for EpiPens indicate that the

carrier tube is not waterproof. No studies have shown the effects of

submerging an EpiPen in water. We aimed to determine the function and

integrity of EpiPens after enduring a washing machine cycle.

METHODS: For 68 pairs of same-dose, same-lot, post-consumer expired

EpiPens (15 0.3 mg and 53 0.15 mg), one was washed in its carrier tube

through the colors cycle of a top-loading washing machine, while its pair

was kept at usual conditions. Both were then fired into meat. The increase

in meat mass and decrease in device mass were measured to estimate the

mass of solution fired. Paired t-tests were used to determine if the average

difference in mass between washed devices and control devices differed

between washed and unwashed devices. Linear regressions were used to

assess the effects of device dose (0.3 mg vs 0.15mg) and expiration date on

the difference in outcomes in each pair of devices. Additional washed and

unfired devices were dissected to assess for moisture (using Chorophenol

red strips) and damage.

RESULTS: Washed devices fired a greater mass of epinephrine solution

into the meat and devices lost more mass during firing, versus controls (t-

test p-values <0.0001). Ten washed devices failed to deploy the needle

cover after firing. The effect of washing did not differ by dose or expiration

date. Fifteen dissected devices had dry needles and plungers.

CONCLUSIONS: Washing EpiPens impaired their function. These

devices should not be used if accidentally placed through a washing

machine cycle.
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017 New York State Cases of Anaphylaxis in Elderly
Patients From 2000 To 2010 and Characteristics
Leading to Under Recognition
Charmi Patel1, Meshkat Haque2, OmarWaqar, MD3, Myriam Kline4, Ar-

temio Jongco, MD PhD MPH FAAAAI5; 1Albany Medical College, 2Uni-

versity of New England College of Osteopathic Medicine, Biddeford, ME,
3Mount Sinai School of Medicine, 4Feinstein Institute of Medical

Research, 5Donald and Barbara Zucker School of Medi.

RATIONALE: There is limited information on the impact of anaphylaxis,

a potentially life threatening allergic reaction, in the elderly. This study

explores the factors that contribute to under recognition of anaphylaxis in

this age group.

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 statewide administrative

database. Cases were identified using anaphylaxis ICD-9 codes or an ICD-

9–based diagnostic algorithm incorporating the National Institutes of

Allergy and Infectious Disease (NIAID) diagnostic criteria. Cases

identified by the algorithm method likely represent missed cases of

anaphylaxis. Multinomial regression analysis was used to model selected

variables associated with ascertainment method.

RESULTS: Of the 3,673 hospitalizations analyzed, anaphylaxis ICD-9

codes identified 1790 (48.7%) cases, the algorithms identified 1701

(46.3.%) and 182 (5.0%) were identified by both. Age ≥85 and 75-84

were 2.4 (95% confidence interval 1.92-2.90) and 1.4 (95%CI 1.25 – 1.69)

times more likely to be in the Algorithm group, respectively. Males were

1.2 times more likely to be included in the Algorithm group (95% CI 1.06-

1.41). African Americans, other race and unknown were 1.8 (95%CI 1.52-

2.24), 1.4 (95% CI 1.09-1.79) and 1.6 (95% CI 1.10-2.44), times more

likely, respectively, to be included in the Algorithm group. Asians were 0.6

times less likely to be included in the Algorithm group (95%CI 0.39-0.98).

CONCLUSIONS: Being of older age, male and of minority race were

associated with increased likelihood of having unrecognized inpatient

anaphylaxis.
018 Anaphylaxis In Elderly Patients Presenting to
the Emergency Departments of a Large Health
System From January 2016 to December 2017
Lea Meir, Resident1, Samima Habbsa1, Christopher League2, Artemio

Jongco, MD PhD MPH FAAAAI3, Omar Waqar, MD4; 1Donald and Bar-

bara Zucker School of Medicine at Hofstra/Northwell, Manhasset, NY,
2LIU Brooklyn, 3Center for Health Innovations and Outcomes Research,

Feinstein Institute for Medical Research, Manhasset, NY, 4Department

of Medicine, Donald and Barbara Zucker School of Medicine at Hof-

stra/Northwell, Manhasset, NY.

RATIONALE: The impact of anaphylaxis in the elderly is unclear. We

hypothesize that anaphylaxis in elderly patients is under-recognized. This

study elucidates the frequency of anaphylaxis diagnosis and the de-

mographic characteristics of elderly patients presenting to the emergency

departments of a large health system.

METHODS: A retrospective analysis of patients aged ≥65 years

presenting to the emergency departments of a large health system in

New York State was performed. Identification of cases was conducted

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 were calculated.

RESULTS: Out of 47,793 ED visits during the study period, 167 visits met

inclusion criteria. Anaphylaxis ICD-9 codes identified 71 (42.5%) distinct

visits cases, the algorithm identified 90 (53.9%), and 3 (1.8%) were

identified by both. Females comprised 62.2% and whites comprised 57.3%

of the sample. Median age did not differ by ascertainment method 75.0

(ICD-9) vs. 74.0 (Algorithm) vs. 80.0 (Both) years (P50.9170).

Distribution by age differed by ascertainment method (ICD-9 vs.
Algorithm vs. Both) – Early-old (age 65-74) 42.3% vs. 30.0% vs. 0%,

Middle-old (age 75-84) 46.5% vs. 51.1% vs. 100.0%, Late-old (age ≥85)
11.3% vs. 18.9% vs. 0%.

CONCLUSIONS: Anaphylaxis occurred among the elderly presenting to

the EDs of a large health system. Relying on anaphylaxis ICD-9 codes

alone, missed more than half of possible cases. The identification, and

possibly, impact of anaphylaxis among the elderlymay differ depending on

gender, race, and age.
019 What Dose of Epinephrine? Safety and
Pharmacokinetics of 0.5mg versus 0.3mg
Epinephrine by Autoinjector in Food-allergic
Teenagers: a Randomized Cross-over Trial
Nandinee Patel, MD1, Emily Isaacs1, Bettina Duca, MD1, Haadiya Mo-

hammed1, Nanthagopan Nagaratnam2, Jackie Donovan2, Paul Turner, MD

PhD1; 1Imperial College London, 2Royal Brompton and Harefield NHS

Foundation Trust.

RATIONALE: Epinephrine autoinjectors licensed for adults in the USA

administer 0.3 milligram (mg) epinephrine, yet guidelines on the manage-

ment of anaphylaxis recommend a dose of 0.5mg in older teenagers and

adults. We sought to compare the safety and absorption of 0.3mg versus

0.5mg epinephrine administered by auto-injector in food-allergic

teenagers.

METHODS: Randomised, single-blind, cross-over study in teenagers, at

risk of food-induced anaphylaxis. Participants were monitored throughout

using non-invasive cardiovascular monitoring incorporating stroke volume

measurements (Cheetah NICOM). Subjects were cannulated one hour

prior to self-injectionwith an autoinjector (which delivered either 0.3mg or

0.5mg epinephrine, via a 25mm needle). All participants received both

doses on separate visits at least one month apart, controlling for circadian

rhythm and injection site. Intramuscular injection was confirmed by

ultrasound. Serial blood samples were drawn for 3 hours after injection for

plasma catecholamine measurement. Clinicaltrials.gov NCT03366298.

RESULTS: Twelve participants (58% male, median age 15.4 years)

completed the study. Epinephrine was well-tolerated irrespective of dose,

with no significant adverse events. The 0.5mg dose resulted in a higher

peak (p50.01), and a greater Area-Under-Curve for plasma for epineph-

rine (p<0.05) compared to 0.3mg. Peak plasma epinephrine levels were

maintained for up to an hour after administration.

CONCLUSIONS: A 0.5mg dose of intramuscular epinephrine results in a

greater plasma catecholamine level than a 0.3mg dose. This provides the

first published pharmacokinetic data with respect to epinephrine dosing by

the intramuscular route using autoinjector devices in food-allergic

teenagers at risk of anaphylaxis.
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020 Analyzing Characteristics Associated with
Pediatric Anaphylaxis
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Maaz Jalil1, Thomas Bucek1, Anna Petrova, MD, PhD, MPH1, Catherine

Monteleone, MD FAAAAI1; 1Rutgers- Robert Wood Johnson Medical

School.

RATIONALE: Given the need for rapid intervention, accurate diagnosis

of anaphylaxis in children who present to the emergency department with

allergic symptoms is imperative. We aim to identify clinical characteristics

of children with allergic reactions that can predict which patients are more

likely to develop anaphylaxis.

METHODS: ICD-9 codes for allergic reactions were used to select

potential subjects. Each case was verified to confirm the allergic events.

The NIAID/FAAN diagnostic criteria were used to identify patients with

and without anaphylaxis. Univariate analysis was conducted to compare

patient characteristics of those with and without anaphylaxis. Variables

that showed bivariate association with the dependent variable at a level of P

< 0.05 were included in a stepwise logistic regression model to identify

independent association of patients’ characteristics with the development

of anaphylaxis.

RESULTS: Among the 325 patients studied, 59 (18.2%) met criteria for

anaphylaxis, with inclusion of at least two of the following symptoms:

skin/mucosal (98.3%), respiratory (78.0%), and/or gastrointestinal

(11.9%). Patients with anaphylaxis were more likely to be older (13.8

+/-6.2 years), have a food allergy (50.9%), and have a history of prior

anaphylaxis (19.0%), P<0.001-0.0001. Swelling of lips (27.1%), tongue

(15.2%), and throat (64.4%) as well as paresthesia (17.0%), and dyspnea

(67.8%) were found significantly more frequently in patients with

anaphylaxis. Regression analysis confirmed independent role of these

factors in prediction of anaphylaxis.

CONCLUSIONS: In pediatric patients who present with allergic re-

actions, involvement of oropharyngeal mucosa, dyspnea, history of

anaphylaxis, and older age are factors significantly more likely to be

found in anaphylactic cases.
021 Evolution of skin prick test and specific IgE
values of venom immunotherapy in daily
clinical practice
Cristiana Solorzano Zepeda1, Isabel Perez Allegue1, Alicia Barra

Castro1, Jonnathan Acevedo Galvis, Resident Doctor2, Dario Antolin-

Amerigo3, David Gonzalez de Olano3, Belen De La Hoz, MD PhD1;
1Hospital Universitario Ramon y Cajal, 2Ram~A3n y Cajal University Hos-

pital, 3Hospital Ramon y Cajal.

RATIONALE: We aim to assess the evolution of hymenoptera venom

specific IgE values and intradermal skin tests to the culprit venom of a

group of patients treated with venom immunotherapy throughout the

duration of the treatment. Every patient received the same rush build-up

protocol and maintenance protocol with 100 mcg dose every 1-2 months.

METHODS: We performed a retrospective study including clinical

records from 2000-2016 of patients who were treated in our center with

venom immunotherapy. We recruited 58 patients who received immuno-

therapy for at least 5 years, taking into account the following aspects: the

extract administered, degree of severity of the original sting, annual

specific IgE values and intradermal tests (considering the lowest concen-

tration as the positive result) to the culprit venom.

RESULTS: Apis stings produced a more severe original reaction with

regards to polistes and vespula respectively. The most frequent received

venom immunotherapy was vespula (52% of our patients), followed by

apis (29%), and polistes (19%). Average specific IgE values decreased for

every hymenoptera venom after receiving immunotherapy for five years

(decrease of 74% for vespula IgE, 74% for apis IgE and 65% for polistes

IgE). The mode value for intradermal skin tests changed from being
positive at a concentration of 0.001 to 0.1 mcg/ml after five years of

immunotherapy for all the patients included in this study.

CONCLUSIONS: It is important to evaluate our patients annually by

means of specific IgE and skin tests in order to decide about the

management of every patient.
022 Learning from Epinephrine Treatment
Characteristics Among Patients with Severe
Allergic Reactions including Anaphylaxis to
Improve Professional and Patient Education:
Analyses from a US Claims Database
Dan Relovsky1, Brian Dorsey2, Harris Kaplan3, Erin Rooney3, Sarina Ta-

nimoto2, Richard Lowenthal, PhD MBA4; 1Clarity Global Solutions,
2ARS Pharmaceuticals, Inc, 3Red Team Associates, 4ARS

Pharmaceuticals.

RATIONALE: Epinephrine is recognized as an important life-saving

medication for the emergency treatment of patients with allergic reactions

(Type I) including anaphylaxis. To better understand real-world prevalence

and treatment characteristics, we sought to analyze US claims database and

physician/patient surveys for insights into epinephrine use, particularly the

impact that autoinjector non-utilization has on patient care.

METHODS: Claims data was analyzed over a 6-year period (07/2014-06/

2019) with patient cohorts selected for the diagnosis having >1 provider

visit with ≥1 allergy diagnosis during a 36-month period (07/2016-06/

2019). Additionally, surveys were conducted with Physicians (n575) and

Parents/Patients (n5250) exploring prescribing behavior and EAI use.

RESULTS: In 2018, <18% of at-risk patients filled prescriptions for EAIs

and indicate waiting up to 18 minutes before treatment. Physicians self-

report they do not prescribe EAIs in 20% of their patients at risk. Of

patients prescribed EAIs, only 45% carry the device consistently, with top

reasons for not having an EAI on hand included fear of IM administration,

device size, assumed ability to avoid triggers and that devices are available

in public locations.

CONCLUSIONS: Appropriate epinephrine treatment of severe allergic

reactions with EAIs are frequently delayed or avoided. When prescribed,

EAIs are generally used to treat the most severe symptoms of anaphylaxis.

Physicians indicate more patients should utilize epinephrine promptly to

immediately address allergic reactions and avoid progression to a life-

threatening event. Further patient education is warranted to quickly

recognize an allergic reaction and to treat with epinephrine immediately

to avert progression to more serious symptoms or shock.
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023 Allergist Trends In Epinephrine Prescribing and
Usage Patterns
Matthew Greenhawt, MD MBA MSc FAAAAI1, Julie Wang, MD

FAAAAI2; 1Children’s Hospital Colorado, 2Icahn School of Medicine at

Mount Sinai.

RATIONALE: Epinephrine is a potentially life-saving drug for treating

severe allergic reactions. However, allergist trends in use and prescription

of epinephrine are unknown.

METHODS: A 19-item survey was electronically distributed to a 20%

sample of AAAAI members and the entire ACAAI membership, querying

prescribing/treatment scenarios/trends.

RESULTS: A total of 648 responded, with 97% reporting they routinely

prescribe epinephrine auto-injectors (EAI), but only 61.4% routinely

provide emergency action plans (EAP). Only 70.1% always prescribe EAI

for food allergy patients, in contrast to 92.3% for idiopathic anaphylaxis,

84.4% for venom immunotherapy, 49.4% for biologics, and 29.4% for

inhalant immunotherapy. Among EAPs used, 54.9% report always/

sometimes using the AAP version, 33% using the FARE version, 23.7%

the ACAAI version, and 17% the AAAAI version. For reaction treatment,

58% reported antihistamines have no/very limited role, though only 8.9%

and 7.8% reported they advise or use epinephrine for any home or in-office

reaction, respectively. For patients with a history of only mild symptoms,

only 13.8% would always recommend epinephrine be used for a food

trigger and 20.5% for a venom trigger. Over 2/3 (69%) advise patients carry

>2 EAI, and 50.2% advise pre-emptive EIA use for allergen exposure

before symptoms emerge. Time in practice was significantly associated

with lower odds of EAI prescription for immunotherapy, but not with

providing EAP, advising pre-emptive use, or role of antihistamines.

CONCLUSIONS: Epinephrine is more routinely prescribed for venom

allergy and idiopathic anaphylaxis than food allergy. There are wide

variations in practice, with 58% believing antihistamines have no/limited

role in treating allergic reactions.
024 Survey of Satisfaction, Educational Impact, and
Education Preferences Following an
Anaphylaxis Simulation in Pre-Hospital
Providers
Kasey Strothman, MD FAAAAI1, Margaret Redmond, MD1, Eric

Cortez, MD2, Todd Heslep3, Lauren Malthaner, MPH4, Andrew Murphy2,

Daniel Scherzer, MD3, Rebecca Scherzer, MD FAAAAI1, Julie Leonard,

MD5; 1Nationwide Children’s Hospital and The Ohio State University,
2Columbus Division of Fire, 3Nationwide Children’s Hospital, 4The

Research Institute at Nationwide Children’s Hospital, 5Nationwide Chil-

dren’s Hospital and The Ohio State University College of Medicine.

RATIONALE: Management of anaphylaxis in the pre-hospital setting is

associated with low rates of epinephrine use. As part of a larger educational

intervention, an anaphylaxis simulation session (SIMS) was created for a

large metropolitan fire division.

METHODS: SIMS were led by 4 teams of 1 physician and 1 simulation

coordinator who rotated through 8 locations. EMS crews were called out of

service for 30-minute intervals to participate. Surveys were distributed via

REDcapTM.

RESULTS: 95 of 507 (18.7%) participants completed the survey. The

majority (68.4%) felt satisfied with how the SIMS fit in their schedule.

91.6% agreed that the SIMS environment was conducive to learning. A

majority reported an increase in knowledge of recognition and manage-

ment of anaphylaxis (90.5% and 89.5% respectively). 87.4 % reported

improvement in knowledge regarding proper use of epinephrine auto-

injectors. 74.7% have applied what they learned in the SIMS to patient

care; 23.2% have not but anticipate doing so and 2.1% have not and do not

anticipate doing so. When learning about the presentation of a disease, the

majority (74.8%) prefer in-person SIMS, followed by independent

educational modules (14.7%) and classroom-based didactic lectures

(10.5%). When learning a new skill, 88.4% prefer in-person SIMS,
followed by independent educational modules (5.3%) and classroom-

based didactic lectures (6.3%).

CONCLUSIONS: As a tool for knowledge and skill acquisition, SIMS are

preferred by EMS. SIMS performed during active duty hours were well

received and associated with high percentages of self-reported increases in

knowledge and application of this knowledge in the field.
025 Pre-hospital Provider Performance in an
Anaphylaxis Simulation
Margaret Redmond, MD1, Kasey Strothman, MD FAAAAI2, Rebecca

Scherzer, MD FAAAAI2, Eric Cortez, MD3, Todd Heslep4, Lauren

Malthaner, MPH5, Andrew Murphy3, Daniel Scherzer, MD6, Julie Leo-

nard, MD6; 1Nationwide Children’s Hospital, 2Nationwide Children, 3Co-

lumbus Division of Fire, 4Nationwide Children’s Hospital, 5The Research

Institute at Nationwide Children’s Hospital, 6Division of Emergency

Medicine, Nationwide Children’s Hospital and The Ohio State University

College.

RATIONALE: Pre-hospital providers have low rates of recognition of

atypical anaphylaxis and use of epinephrine as first-line therapy.

Retrospective studies reveal that many qualifying cases do not receive

epinephrine in the field. This study used a simulation session (SIMS) to

evaluate current practice and provide education.

METHODS: Each SIMS was overseen by a physician and a simulation

coordinator at Columbus Division of Fire stations. SIMS were offered to

providers over a two-day period. Crews of two to four providers came out

of active service for 30 minutes to participate. SIMS reflected a call

involving a child with known food allergy who was having anaphylaxis

without cutaneous symptoms (atypical). The endpoint for the simulation

was Epinephrine administration. Epinephrine auto-injector (EAI) demon-

stration was part of the debriefing.

RESULTS: 507 EMS providers participated in 68 SIMS. An impression of

anaphylaxis was stated in 30.9% of SIMS. Epinephrine was given as the

first therapy in 66.2% of SIMS. In 85.3% of SIMS, epinephrine was

administered in the lateral thigh. Home EAIwas used in 79.4% of SIMS. In

those that did not use EAI, errors were noted in 27% of epinephrine doses.

39.7% did not perform a medication double-check. Administration

technique errors were noted in 41.2%of SIMS, including those using EAIs.

CONCLUSIONS: One-third did not treat anaphylaxis with epinephrine as

first-line therapy. A majority administered the epinephrine in the correct

location, but errors were noted in administration technique for both EAI

and drawn up epinephrine. Dosing errors were common in those who did

not use EAIs.
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026 Determination of the Effects of Active Seasonal
Allergic Rhinitis Symptoms (Nasal Edema and
Congestion) on the Absorption of Intranasal
(IN) epinephrine Administered as ARS-1
S
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Michael Kaliner, MD FAAAAI1, F. Estelle Simons, MD FAAAAI2, Ri-

chard Lockey, MD FAAAAI3, Phillip Lieberman, MD FAAAAI4, Sarina

Tanimoto5, Richard Lowenthal, PhD MBA6; 1Institute for Asthma & Al-

lergy, 2University of Manitoba, 3University of South Florida, 4Allergy and

Asthma Associates, 5ARS Pharmaceuticals, Inc, 6ARS Pharmaceuticals.

RATIONALE: Could nasal edema and congestion interfere with IN

epinephrine in the emergency treatment of systemic allergic reactions

including anaphylaxis? Epinephrine plasma levels were measured before

and after nasal congestion was induced by pollen challenge. The

pharmacokinetics of epinephrine IN were also compared to IM and SC

injection (needle/syringe).

METHODS: Thirty-six adult subjects with history of allergic rhinitis

randomly received IN epinephrine (1mg ARS-1), Epi 0.3mg IM or SC in a

cross-over design. After the induction of allergic rhinitis, all challenge-

positive subjects received 1mg ARS-1. A subset of 23 subjects received

epinephrine 0.5mg IM . Safety assessments included vital signs, adverse

events (AEs), nasal irritation and pain.

RESULTS: IN epinephrine (1mg ARS-1) under normal nasal conditions

resulted in plasma levels (AUC0-t) that were bioequivalent (Ratio 98%;

90%CI 86-112%) to epinephrine 0.3mg IM but with a more rapid absorp-

tion based on tmax (20mins vs. 45mins), time to 100pg/mL (9mins vs.

20mins) and partial AUCs. The absorption of IN epinephrine in patients

experiencing rhinitis symptoms was even more rapid (tmax 10mins vs.

20mins) than under normal nasal conditions and increased Cmax

(;33%), which was comparable to 0.5mg IM. Most AEs, irritation, and

pain reported were mild and ARS-1 was well tolerated.

CONCLUSIONS: Edema and congestion does not interfere with the

absorption in IN epinephrine (1mg ARS-1). In fact, rhinitis symptoms

appears to enhance IN absorption resulting in Epi Cmaxsimilar to 0.5mg IM.

ARS-1 under normal nasal conditions was bioequivalent to 0.3mg IMwith

more rapid absorption and significantly better hemodynamic responses.
027 Biphasic Anaphylaxis: A prospective evaluation
of incidence, risk factors, preventative features,
and severity in a Canadian tertiary care centre
Leila Alenazy1, Grace Yin2, Hannah Botting2, Anne Ellis, MD FRCPC

FAAAAI3; 1Department of Medicine, Queen’s University, Kingston, On-

tario, Canada, 2Allergy Research Unit, Kingston Health Sciences Centre-

KGH Site, Kingston, Ontario, Canada, 3Division of Allergy & Immu-

nology, Department of Medicine, Queen’s University, Kingston, Ontario,

Canada.

RATIONALE: Biphasic anaphylaxis is unpredictable and has wide range

1%-23% of incidences. Previous studies recognized delayed epinephrine

administration as a risk factor for biphasic reactions. We have previously

demonstrated an incidence rate of 19% for biphasic anaphylactic reactions

in the Kingston. The purpose of this study is to determine the incidence of,

and predictors for, biphasic anaphylaxis in a single centre via a prospective

evaluation of patients with diagnosed anaphylaxis.

METHODS: All patients with emergency department visits given a

diagnosis of ‘‘allergic reaction’’, ‘‘anaphylaxis’’, ‘‘drug allergy’’, or ‘‘insect

sting allergy’’ during 1.5 year period were evaluated. Patients were

contacted after 72 hours to establish symptoms and determine the presence

of biphasic reactivity. A full medical record review of the incident ensued,

and uniphasic and biphasic cases were compared using the unpaired t test

for continuous data and Fisher’s exact tests for ordinal data.

RESULTS: A total of 155 patients with anaphylaxis were identified;

complete follow-up was obtained for 138 patients. Twenty-two patients

(16%) experienced confirmed biphasic reactivity, seven patients (5%)

experienced secondary non-biphasic (SnBi) reactivity. Nineteen patients

had their second phase occur > 8 hours after the initial reaction; 63.6%
were biphasic, and 71.4% were SnBi. There were no consistent clinical

features or management differences predictive of biphasic reactors. The

SnBi reactions were limited cutaneous manifestations.

CONCLUSIONS: Biphasic anaphylaxis incidence in this study was 16%.

The second-phase onset can occur > 8 hours after initial symptom

resolution. Predicting biphasic anaphylaxis is still challenging as clinical

presentations, and management were similar in this study.
028 Ideal Body Position for Epinephrine Auto-
Injection Administration
Qing Wang1, Luke Pittman, MD1, Andrew Healey1, James Chang1, Taiil

Song2; 1Madigan Army Medical Center, 2University of Washington.

RATIONALE: Epinephrine is the first-line therapy for patients with

anaphylaxis, and intramuscular (IM) delivery is shown to be superior to

subcutaneous (SC) delivery. There is currently no consensus on the ideal

body position for epinephrine auto-injection. We hypothesize that subcu-

taneous tissue depth (SCTD) is affected by body position (e.g. standing,

sitting, supine), which can potentially impact delivery of epinephrine auto-

injector into the IM space.

METHODS: The Madigan Army Medical Center recruited volunteer

adults (18-65 years old) to participate in this study. SCTD of lateral thigh

was measured via ultrasound at standing, sitting and supine body positions.

Participant’s age, gender and BMI were collected. Statistical analysis was

performed to compare average SCTD between body positions, and

additional sub-group analysis conducted with gender and BMI. Data

collection is ongoing at this time.

RESULTS: Preliminary analysis of variance of 22 participants (11 males

and 11 females) showed a trend of increasing SCTD from standing to

sitting to supine although results were not statistically significant. BMI

ranged from 19-38 kg/m2. It did show significantly greater SCTD in fe-

males than males (2.99 6 1.92 cm vs. 1.11 6 0.13 cm, p < 0.001) which

is congruent with results from prior studies.

CONCLUSIONS: Preliminary results suggest that SCTD is shortest in the

standing position for most females and males. However, there is no

statistical difference between SCTD and body positions. There may not be

an ideal body position for administering epinephrine auto-injector. This

stresses the need for prompt epinephrine administration regardless of body

position.
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029 Patients Admitted for Anaphylaxis Rarely
Require Significant Inpatient Intervention
Joseph Cafone, MD1, Kelly Crescenzo1, Cynthia Jacobstein, MD,

MSCE1, Jane Lavelle, MD1, Megan Lewis1, Jennifer Molnar1, Nicholas

Tsarouhas, MD1, Terri Brown-Whitehorn, MD FAAAAI2, Juhee Lee,

MD2; 1Children’s Hospital of Philadelphia, 2The Children’s Hospital of

Philadelphia.

RATIONALE: Prolonged observation following anaphylaxis is not

generally necessary, and recent literature has suggested that pediatric

patients admitted for anaphylaxis rarely require significant inpatient

intervention. We sought to examine anaphylaxis admissions at our

pediatric institution and characterize those involving significant

interventions.

METHODS: We reviewed the medical records of patients admitted with

from the ED with a diagnosis of anaphylaxis between January 2016 and

December 2017.

RESULTS: There were 70 total admissions. Of these, 45(64.3%) reacted

to known or later confirmed allergens (88.9% food). Nearly all (95.7%)

received epinephrine for the initial reaction. Eighteen admissions (25.7%)

were to the emergency department extended care unit, 46(65.7%) to the

wards, and 6(8.6%) to the ICU.

Only 1 patient (1.4%) had recurrence of significant symptoms during

admission and required further intramuscular epinephrine. The suspected

trigger was a pumpkin cupcake.

In 5 cases (7.1%), there was continuation of epinephrine infusions that

were initiated in the ED due to refractory anaphylaxis. The trigger was

wheat in 4 cases and macadamia nut in the other.

The patients requiring epinephrine infusions were more likely to have a

history of asthma (80% vs 40%, p<0.0001), present with hypotension

(40% vs 4.6%, p<0.0001), require more doses of epinephrine for the initial

reaction (2.4 vs 1.5, p50.0321), and require more intravenous fluid (100%

vs 35.4%, p<0.0001).
No other admissions involved further epinephrine. There were no deaths.

CONCLUSION: During admission for anaphylaxis, recurrence of sig-

nificant symptoms requiring epinephrine is rare. Further research is

required to help ascertain which patients presenting with anaphylaxis

truly require admission.
030 The Effects Of Heating On EpiPen Epinephrine
Auto-injector Device Integrity And Function
Samuel Agosti1, Pingping Qu2, Julie Brown, MDCMMPH3; 1Santa Clara

University, 2Seattle Children, 3Seattle Children’s Hospital & University of

Washington.

RATIONALE: Epinephrine auto-injectors (EAIs) require storage be-

tween 20-258C, with permitted excursions between 158-308C. Prolonged,
sustained high temperatures degrade epinephrine, but their effects on EAI

device integrity are unknown. Simulating an EAI kept in a car on a hot,

sunny day, where temperatures can exceed 908C, we investigated the

effects of heating on EAI function.

METHODS: For 53 pairs of same-dose, same-lot, post-consumer expired

EpiPens (23 0.3 mg and 30 0.15 mg), one was heated in its carrier tube in a

80-898C (mean 84.18C) oven for 8 hours and then cooled, while its pair was
kept at usual conditions (control). Both were then activated. The decrease

in device mass was measured to estimate the mass of solution fired. Paired

t-tests were used to determine if the average decrease in device mass

differed between heated-cooled and control devices. Linear regressions

were used to assess the effects of device dose (0.3 mg vs 0.15 mg) and

expiration date.

RESULTS: Heated-cooled devices lost less mass than controls, mean

decrease 0.278mg heated-cooled versus 0.285mg controls (t-test p-value

<0.05). The effect differed by dose, with most difference seen in 0.3mg

devices. It did not differ by expiration date. Many (84%) of the heated-

cooled devices were difficult to remove from their carrier tubes; one
required a tool. One heated-cooled device malfunctioned, but was normal

to inspection following dissection.

CONCLUSIONS: EpiPens exposed to high temperatures may be difficult

to access, may malfunction, and may deliver less epinephrine. They are at

risk for being unsafe after accidentally left in a hot car.
031 Gut microbiome characteristics associate with
clinical and immunologic features of adult
asthma phenotype
Sherry Zhou1, Ariangela Kozik1, Lesa Begley1, Molly Cook1, Yvonne

Huang, MD1; 1University of Michigan.

RATIONALE: While there is strong evidence that alterations in the gut

microbiome influence childhood atopic diseases, such as asthma, little is

known regarding potential associations between gut microbiota patterns

and phenotypic features of adult asthma.

METHODS: Fecal samples from 65 adults enrolled in a prospective

observational cohort study (CAARS) at the University of Michigan were

analyzed using 16S ribosomal RNA gene sequencing methods to

characterize gut microbiota composition. QIIME2 and R analysis software

were used to determine fecal microbiota patterns associated with clinical

and immunologic features.

RESULTS: Differences in gut bacterial community diversity were

associated with asthma and atopic status, related clinical features, as

well as age, gender, and obesity (p<0.05). Asthmatic and obese subjects

had lower microbiota richness compared to non-asthmatic and non-obese

subjects (p<0.05). Asthmatics had higher relative abundance of Blautia,

whereas healthy subjects had higher relative abundance of Prevotella,

among other differentially abundant taxa. Gut bacterial diversity correlated

negativelywith sensitization to aeroallergens (#positive sIgE, padj 0.03) but

positively with measures of bronchial hyperresponsiveness (methacholine

PC20, padj 0.04). Inhaled corticosteroid (ICS) use was associated with

higher relative abundance of several taxa including Alistipes,

Parabacteroides and Ruminococcaceae. Gut bacterial diversity and rich-

ness were positively associated with serum adiponectin (rho 50.4,

padj50.<0.01), and inversely related to PAI-1 (rho 5 -0.3, p50.05).

CONCLUSIONS: In this cohort inclusive of subjects with mild-moderate

asthma, significant relationships exist between gut microbiota composi-

tion, atopy, ICS use, and blood cytokines. Findings support further studies

to understand mechanisms of gut microbiome influence on adult asthma

phenotypes.
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032 Serodominant House Dust Mite Molecular
Profile in The Moderate-Severe Type-2
Inflammation Asthma Phenotype
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Ruperto Gonzalez Perez, MD PhD1, Fernando Pineda de la Losa, PhD2,

Paloma Poza Guedes, MD1, Martina Aumayr3, Miriam Castillo2, Elena

Mederos Luis1, Cristina Alava Cruz, MD1, Peter Forstenlechner3, Victor

Matheu, MD, PhD1, Inmaculada Sanchez-Machin, MD PhD4; 1Hospital

Universitario de Canarias, Tenerife, Spain, 2DIATER Laboratorios, Ma-

drid, Spain, 3Macro Array Diagnostics, Vienna, Austria, 4Hospital Univer-

sitario de Canarias.

RATIONALE: Sensitization profile to house dust mites (HDM) in

respiratory allergy may differ depending on specific geographical areas.

The role of mites is controversial concerning type 2 inflammation in

asthma. The present study aims to characterize the immunological pattern

in a selected asthma population focusing on their HDM sensitization.

METHODS: We selected 45 non-consecutive patients sensitized to

Dermatophagoides pteronyssinus (D. pteronyss.) with moderate-severe

persistent asthma according to the GINA Guidelines. Skin prick test

(SPT) with standardized extracts of D. pteronyss. Serum blood samples

were obtained from all participating subjects. Total IgE and sIgE including

a custom-made panel of 9 HDM allergens (Der p 1, Der p 2, Der p 5, Der p

7, Der p 10, Der p 11, Der p 20 Der p 21, and Der p 23) were quantified.

RESULTS: All 45 asthmatic subjects showed a positive SPT to D. ptero-

nyss. with different molecular sensitization patterns.Median total IgE and

absolute eosinophils were 898 UI/mL and 400 Eos/mm3 respectively.

Regardingmajor allergens (Der p 1, Der p 2 andDer p 23), themedian titers

of sIgE to bothDer p 2 (26.19 kU/L) andDer p 23 (21.81 kU/L)were higher

to Der p 1 (18.96 kU/L), while mid-tier allergens (Der p 5, Der p 7 and Der

p21) reached serodominance (>50%) throughout all samples.

CONCLUSIONS: Both major and mid-tier HDM allergens endorsed

serodominance in the current type-2 inflammation asthma population. The

putative role of these serominant allergens in the pathobiology of this

moderate-severe asthma phenotype is yet to be determined.
033 Association of Systemic IL-6 Inflammation with
Body Mass Index, Asthma Morbidity, and
Metabolic Dysfunction in the School Inner-City
Asthma Study
Nicole Akar-Ghibril1, Perdita Permaul, MD FAAAAI2, Carter Petty3,

Wanda Phipatanakul, MD MS FAAAAI1; 1Boston Children’s Hospital,

Harvard Medical School, 2NY Presbyterian Hospital/Weill Cornell Med-

icine, Weill Cornell Medical College, 3Research Center, Boston Chil-

dren’s Hospital.

RATIONALE: The prevalence of both asthma and obesity has risen in

urban children. Moreover, the incidence and severity of asthma is higher in

obese populations. Adipocytes produce interleukin-6 (IL-6), a biomarker

of systemic inflammation and metabolic dysfunction. We hypothesized

that plasma IL-6 levels are associated with increased body mass index

(BMI), asthma symptoms, and metabolic inflammatory markers in inner-

city children.

METHODS: The School Inner-City Asthma Studies 1 and 2 enrolled

students with asthma from urban elementary schools. Baseline evaluation

included blood draw, BMI, spirometry, fractional exhaled nitric oxide

(FENO), and asthma symptoms assessment. Plasma sampleswere analyzed

for IL-6. The relationships between IL-6 levels andBMI percentile, inflam-

matory markers, and asthma outcomes were assessed.

RESULTS: Two hundred predominantly Black (27%) or Hispanic

students (42%) were included in analyses. Three IL-6 groups were defined

based on 75th percentile: no IL-6 (n5101) with undetectable IL-6 levels,

low IL-6 (n545) with IL-6 0.02-0.27 pg/ml, and high IL-6 (n551) with

IL-6 > 0.28 pg/ml. The high IL-6 group had significantly higher BMI,

C-reactive protein (CRP), white blood cell and neutrophil counts

(p<0.01 compared to no IL-6; p<0.05 compared to low IL-6). High IL-6

was associated with an increased number of asthma symptom days
compared to no or low IL-6 (p<0.05). No association was found between

IL-6 and eosinophil count, FENO, or spirometry outcomes.

CONCLUSIONS: Inner-city children with asthma and high IL-6 levels

aremore likely to have increasedBMI, greater asthma symptoms, and early

signs of metabolic dysfunction, evidenced by systemic inflammatory

markers, CRP, and blood neutrophils.
034 Obesity induced Vitamin D deficiency
aggravated airway hyperresponsiveness and
lung fibrosis
Jung-Won Park1, Heejae Han2, SOOK IN CHUNG2, Kyung Hee Park2,

Jae-Hyun Lee2; 1Yonsei University College of Medicine, 2Yonsei Univ.

College of Medicine.

RATIONALE: Vitamin D (VitD) has pleiotrophic effects and previous

studies have shown close relationship among obesity, insulin resistance,

and VitD deficiency. Obesity induced VitD deficiency may contribute to

development of lung fibrosis, attenuation of lung function and aggravation

of airway hyperresponsiveness (AHR). We evaluated the causal relation

between VitD deficiency and lung pathologies associated with obesity.

METHODS: We generated HFD induced obesity mice and evaluated the

in vivo effect of VitD supplementation (7 mg/kg, 3 times per week for 12

weeks) on expression of inflammatory and fibrosis related mediators,

glucose and insulin tolerance, AHR to methacholine, and histological fea-

tures. In vitro effect of VitD supplementation was also evaluated using

Bease-2b cell stimulated with insulin.

RESULTS: HFD induced obesity mice had increased insulin resistance,

and decreased 25-OH vitamin D level in serum. In addition to these

metabolomics changes, the lung pathologies such as modest increase of

macrophages, enhanced TGF-b1, IL-1b, IL-6 expression, fibrosis, and

enhanced AHR were found. Supplementation of VitD recovered glucose

intolerance and insulin resistance partially. Furthermore, it attenuated the

lug pathologies such as increase of macrophages, expression of above three

cytokines, AHR, lung fibrosis in obesity mouse. Supplementation of VitD

to insulin stimulated Bease-2b cell culture with also suppressed the

expression of TGF-b1.

CONCLUSIONS: HFD induced obesity leads to insulin resistance and

VitD deficiency, and these cardinal features may contribute to development

of lung fibrosis and AHR. VitD supplementation recovered the lung

pathologies associated with obesity, which suggests the possible role of

VitD for management of obesity associated asthma.
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035 Association between eicosanoids in exhaled
breath condensate and type 2 immunological
mediators in sputum from patients with asthma
Yuki Hoshino1, Tomoyuki Soma, MD PhD1, Yoshitaka Uchida, MD1,

Hidetoshi Iemura1, Erika Naito2, Kazuki Katayama1, Ryu Sekiya1, Ka-

zuyuki Nakagome, MD PhD1, Makoto Nagata, MD1; 1Saitama Medical

University, 2Siatama Medical University.

RATIONALE: Eicosanoids can contribute to airway inflammation in

asthma. Association between concentrations of eicosanoids in airway of

asthma and clinical indicators or severity of asthma remain insufficiently

understood. Here, we determined whether concentrations of eicosanoids in

exhaled breath condensate (EBC) are associated with severity of asthma

and particular inflammation type of asthma.

METHODS: Cysteinyl leukotrienes (CysLTs), leukotrieneB4 (LTB4),

prostaglandin D2-MOX(PGD2-MOX) and thromboxaneB2 (TXB2) in

EBC were analyzed in 84 adult stable asthmatics. The concentration of

them in EBCwere measured by EIA. The concentration of IL-5, IL-13, IL-

8 and tryptase in sputum of those participants were measured by ELISA.

Eosinophil and neutrophil ratios in sputum were also measured.

Association between those EBC concentrations, and two granulocytes

ratio, cytokines or tryptasein sputum were analyzed.

RESULTS: EBC CysLTs, PGD2-MOX and LTB4 levels in severe asthma

were significantly higher thanmoderate asthma (P5 0.003, P5 0.016, P<

0.0001, respectively). Any EBC eicosanoid levels were not correlated with

sputum eosinophil or neutrophil ratios. Increase in EBC PGD2-MOX was

solely correlated with increases in sputum tryptase levels (r 5 0.39, p 5
0.03). Any EBC eicosanoid levels were not correlated with three cytokines

in sputum.

CONCLUSIONS: Production of eicosanoids seem to be consistently

enhanced in the airway of severe asthma despite of appropriate treatment.

EBC PGD2 might be an alternative marker of activated mast cells in the

airway of asthma.
036 The Human Gut Microbiomial Metabolite
Enterolactone Associates With Better Asthma
Control
Juan Carlos Cardet, MD1, Zeneng Wang, PhD2, Thomas Casale, MD

FAAAAI1, Suzy Comhair, PhD2, Stanley Hazen, MD, PhD2, Johanna

Lampe, PhD, RD3, Dave Mauger, PhD4, Brenda Phillips4, Elliot Israel,

MD FAAAAI5; 1University of South Florida, 2Lerner Research Institute,

Cleveland Clinic, 3Fred Hutchinson Cancer Research Center, 4Penn State

University, 5Brigham and Women.

RATIONALE: Enterolactone is an anti-inflammatory, anti-oxidant hu-

man gutmicrobiomialmetabolite of dietary phytoestrogens.We previously

reported that it is inversely associatedwith current asthma prevalence in the

NHANES population. We investigated whether enterolactone associates

with asthma severity, control, and phenotypic signatures.

METHODS: Urinary enterolactone levels weremeasured by SIDLC-MS/

MS in a subset of moderate and severe asthmatic patients (n5140) from the

NHLBI Severe Asthma Research Program-3 cohort at baseline. The upper

quintile of enterolactone levels (≥1.64ug/g creatinine, defined as ‘high’)

approximated bioactive concentrations in relevant in vitro assays. We

used chi-square and student’s t tests to compare phenotypic characteristics

between patients by high enterolactone level status; and multivariate linear

regression to investigate relationships between enterolactone and asthma

control (ACQ score), lung function, and asthma exacerbations, with stan-

dard adjustments.

RESULTS: Patients with severe asthma were less likely to have high

enterolactone levels (13% vs. 30%, severe vs. moderate, respectively;

p50.02). Patients with high enterolactone levels had ACQ scores 0.42

units lower (better controlled) compared with patients with lower enter-

olactone levels (95%CI 0.04-0.81 lower, p50.03). We did not observe

differences in number of asthma exacerbations or lung function by

enterolactone status. Additionally, FeNO, blood and sputum eosinophils
and neutrophils, total IgE, aeroallergen sensitization, methacholine

reactivity, bronchodilator and systemic corticosteroid response were

similar in patients with high enterolactone levels and those without.

CONCLUSIONS: Low urine enterolactone levels are more prevalent in

patients with severe asthma and associate with poor asthma control.

Additional and larger studies should address whether therapeutically

raising enterolactone levels could improve asthma control.
037 g-Secretase Inhibitor Suppresses Notch
Signaling-mediated M1 Polarization and
Alleviates Th17-associated Airway
Hyperresponsiveness
Rongying Zheng1, Xinxin Zeng1, Chang-Chong Li, MD1, Wei Zhao2,

Wei-Xi Zhang1; 1Wenzhou Medical University, 2Virginia Commonwealth

University.

RATIONALE: Airway hyperresponsiveness (AHR), a significant feature

of both asthma and obesity, is associated with T helper (Th) 17 response.

Interleukin (IL)-1b, IL-6 and IL-23, produced bymacrophage 1 (M1) cells,

contribute the differentiation of Th17 cells. Notch signaling, which plays a

significant role in the pathogenesis of asthma and obesity, regulates M1-

versus-M2 macrophage specification. We hypothesized that inhibiting

Notch signaling by g-Secretase Inhibitor (GSI) could suppress M1

polarization and alleviate Th17-associated AHR.

METHODS: Mice obesity were induced by high fat diet (HFD), asthma

by ovalbumin (OVA) sensitization. GSI (0.025, 0.1, 0.4 mg/kg) was used to

inhibit Notch. Airway resistance (Rn), determined bymethacholine (MCh)

challenge, was measured to assess AHR. Flow cytometry was used to

determine the percentage of Th17 cells amongCD4+ T cells from lung. The

levels of iNOS and Notch1-NICD protein were detected by immunohisto-

chemistry. IL-17A, IL-1b, IL-6 and IL-23 levels from lung-homogenates

and sera of animals were determined by ELISA.

RESULTS: HFD-OVA-induced obese mice with asthma demonstrated

strong Th17 cell response and AHR. Notch signaling was highly activated

in such animal. This is accompanied by elevated respiratory iNOS and

serum levels of IL-1b, IL-6 and IL-23. GSI treatment reduced iNOS and

the levels of IL-1b, IL-6 and IL-23 in HFD-OVA-induced mice. GSI

intervention also alleviated the Th17 response and AHR of such mice.

CONCLUSIONS: M1 polarization caused by activated Notch signaling

provided a proinflammatory background for Th17 differentiation, which

could lead to Th17-associated AHR. GSI suppresses M1 polarization. In

addition, it alleviates Th17-associated AHR.
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038 Association of Dyslipidemia and Pulmonary
Function in Asthmatic Children
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Pakvirin Chanachon1, Wiparat Manuyakorn, MD, PhD1, Wasu

Kamchaisatian, MD2, Suwat Benjaponpitak, CME1, Watcharoot

Kanchongkittiphon, MD PhD1, Cherapat Sasisakulporn1, Wanlapa Joti-

kasthira1, Potjanee Kiewngam1; 1Faculty of Medicine Ramathibodi Hos-

pital, Mahidol University, Bangkok, Thailand, 2Samitivej Children.

RATIONALE: Dyslipidemia contribute to the development of a pro-

inflammatory state that could worsen asthma. We would like to investigate

whether this systemic inflammation could affect pulmonary function in

asthmatic children with dyslipidemia.

METHODS: Asthmatic children aged 6 –18 years old were enrolled.

Spirometry, forced oscillation technique (FOT), fractional exhaled nitric

oxide (FENO) and alveolar nitric oxide (NO) were performed. Blood lipid

profiles were measured in fasting blood samples.

RESULTS: Of 100 asthmatic children with mean age of 12.2 years,

dyslipidemia was demonstrated as follow; high total cholesterol in 23

children, high triglyceride in 14 children, high low-density lipoprotein

cholesterol (LDL-C) in 27 children and low high-density lipoprotein

cholesterol (HDL-C) in 11 children. There were no significant differences

in the value of spirometry, FOT, FENO and NO between subjects with

dyslipidemia and subjects with normal lipid profile. Interestingly, sub-

group analysis has demonstrated that female asthmatic children with high

LDL-C had a significant higher value of ALX (area of reactance) than those

who had normal LDL-C [Median (IQR): 5.1(3.97 -10.65) VS 2.76 (1.43-

6.24); p 5 0.034]. Likewise, X5 (reactance at 5 Hz) value in female

asthmatic children with high LDL-C was significantly higher than that of

the asthmatic children with normal LDL-C [ Median (IQR) -1.04 (-1.57 to

-0.77) VS -0.69 (-1.19 to -0.43); p value 5 0.034].

CONCLUSIONS: Female asthmatic children with high LDL-C had a

greater value of ALX and X5. The pro-inflammatory effect of lipid in

asthma may have sex prevalence and resulting in changes in the peripheral

airways.
039 Decreased levels of serum club cell 16 among
non-seroatopic children with exercise-induced
wheeze
Matthew Perzanowski, PhD1, Hadler Da Silva1, Adnan Divjan2, Andrew

Rundle, DrPH3, Rachel Miller, MD FAAAAI4, Luis Acosta, MD1;
1Columbia University, 2Columbia University Mailman School of Pu,
3Mailman School of Public Health, 4Columbia University College of

Physician.

RATIONALE: Among urban children in 3 study cohorts, we have

observed associations between exercise-induced wheeze (EIW) and urgent

medical visits for asthma, independent of allergic sensitization and asthma

severity. Increased airway oxidative stress could be a cause of exercise-

induced hyperreactivity. Club Cell 16 (CC16) has important antioxidant

defense roles in the airways. Serum CC16 correlates with CC16 levels in

the lungs.We hypothesized that serumCC16would be inversely associated

with reported EIW.

METHODS: Serum CC16 was measured (R&D Systems, Minneapolis,

MN) in 277 children participating in the NYC Neighborhood Asthma and

Allergy Study, a case-control study of asthma. Seroatopy was defined as

IgE to common inhalant allergens.

RESULTS: CC16 serum concentrations were not statistically significantly

different between children with and without asthma symptoms (P50.063)

or seroatopy (P50.56). Overall, there was a positive association between

CC16 and FEV1/FVC; however, this association was observed among

seroatopic (r50.25, P50.005) but not in non-seroatopic (r50.079,

P50.39) children. Among the children with asthma symptoms, in models

adjusting for sex, race, Hispanic ethnicity, maternal asthma and environ-

mental tobacco smoke, CC16 was inversely associated with exercise-

induced wheeze among non-seroatopic (Prevalence Ratio (PR) 5 0.18,

P50.045), but not among seroatopic (PR51.1, P50.78) children. CC16
was not different (P>0.6) among children with more vs. fewer asthma

symptoms (i.e., increased severity).

CONCLUSIONS: Among non-seroatopic children with asthma symp-

toms living in an urban environment, CC16 levels were lower among

children with EIW, but werenot associated with asthma severity, poten-

tially suggesting a role for a decreased oxidative stress response in non-

allergic pathways to EIW.
040 Infant rhinorrhea and watery eyes in the
absence of a cold associated with increased
heart rate variability among girls
Laura Conrad1, Natalie Buchinsky2, Luis Acosta, MD2, J. David Nu-

gent2, Khalil Savary3, David Merle2, Frederica Perera, PhD4, Virginia

Rauh2, Rachel Miller, MD FAAAAI5, Julie Herbstman2, Beatrice Beebe2,

Michael Myers2, William Fifer2, Matthew Perzanowski, PhD2; 1Albert

Einstein College of Medicine, 2Columbia University, 3Rutgers University,
4Columbia Center for Children, 5Columbia University College of

Physician.

RATIONALE: Previously, we found that infant rhinorrhea and watery

eyes reported without cold (RWWC) predicted school age exercise-

induced wheeze, ED visits, and hospitalizations. Because these findings

were independent of allergic sensitization, we theorized that increased

parasympathetic tone underlies the association. We also reported that

increased high frequency heart-rate variability (HF-HRV) in infants

predicted wheeze in toddlers, but only among girls. We hypothesized

that infants with RWWC would have elevated HF-HRV, indicating

increased parasympathetic tone.

METHODS: RWWC symptoms since birth were queried for 3-month old

Fair Start Birth Cohort Study participants, an Environmental Influences on

Child Health Outcomes (ECHO) study in NYC. At 4-months, HF-HRV

was assessed [Root Mean Square of Successive Differences (RMSSD)]

during periods of relative inactivity and during a standardized face-to-face

still-face paradigm, which included 2-minutes of mother/child play

immediately followed by 2-minutes of the mother maintaining a still-face.

RESULTS: Among participants (n531), RWWC was common for girls

(31%) and boys (33%). Mean RMSSD during the inactive periods did not

differ by RWWC status. In regression models controlling for age and sex,

there was a non-significant greater decrease in RMSSD between play and

still face challenge among children with versus without RWWC (ß5
-0.004, P50.096). In stratified analyses, the age-adjusted association was

statistically significant among girls (ß5 -0.007, P50.004), but not boys

(ß5 -0.001, P50.74).

CONCLUSIONS: In a small pilot study, greater decreases in HF-HRV in

response to a stressor were observed among girls with reported RWWC,

suggesting that these children could have increased parasympathetic tone

and/or overall greater vagal reactivity.
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041 IL-37e, a Major Isoform in Airway Epithelial
Cells, Responds to Cockroach Allergen
Exposure
Wei Tu1, Yan Zhang, MD PhD2, Xiaojun Xiao3, Hui Bao3, Eryi Wang1,

Hui Cao3, Danh Do, PhD4, Zhigang Liu3, Peisong Gao, MD PhD5;
1Department of Respirology & Allergy, Third Affiliated Hospital of

Shenzhen University, 2Xiangya Hospital, Central South University,
3School of Medicine, Shenzhen University, 4Johns Hopkins University

School of Medic, 5Johns Hopkins.

RATIONALE: Interleukin-37 (IL-37), a novel IL-1 family cytokine, has

received increasing attention in recent years. Recent studies have identified

IL-37 as the newest anti-inflammatory cytokine. Therewere reduced levels

of IL-37 in peripheral blood mononuclear cells (PBMCs) from patients

with allergic rhinitis (AR) and in nasal secretions and sputum from patients

with AR and asthma, respectively. Furthermore, IL-37 has five different

isoforms (IL-37a, IL-37b, IL-37c, IL-37d, and IL-37e), but their functions

are poorly characterized. Here, we aimed to examine serum levels of IL-37

in patients with AR, asthma, and healthy control subjects, and determine

the expression of IL-37 isoforms in human primary airway epithelial cells

in response to cockroach allergen.

METHODS: Patients with AR (n532), patients with asthma (n564), and

healthy control subjects (n514)were recruited. Serum levels of IL-37were

measured by enzyme-linked immunosorbent assay (ELISA). Expression of

IL-37 isoforms in cockroach extract (CRE)-treated human bronchial

epithelial cells (HBECs) was detected by quantitative real-time PCR

(qPCR).

RESULTS: No differences were found for serum levels of IL-37 when

comparisons were made with healthy controls for patients with AR or

patients with asthma. Of the IL-37 isoforms, we found that IL-37b, IL-37c,

and IL-37ewere expressed in HBECs after exposed to CRE. Particularly, a

dose-depended response to CRE (0-50 mg/ml) was found for IL-37e, but

not IL-37b and IL-37c.

CONCLUSIONS: Our results suggest that serum levels of IL-37 may not

be associated with AR or asthma. IL-37e is a major isoform in airway

epithelial cells that may mediate cockroach allergen-induced allergic

responses.
042 DCIR Modulates Cockroach Allergen-Induced
Lung Inflammation through Group 2 innate
Lymphoid Cells
Xinyue Hu1, Jingsi Chen1, Chengping Hu2, Danh Do, PhD1, Juntao

Feng2, Peisong Gao, MD PhD3; 1Johns Hopkins University School of

Medicine, 2Xiangya Hospital, Central South University, 3Johns Hopkins.

RATIONALE: Dendritic cell immuno-receptor (DCIR), a C-type lectin

receptor, plays an important role in carbohydrate recognition and

downstream immune regulation. We have recently demonstrated that

cockroach allergen can induce DCIR expression, and DCIR is critical in

allergen binding, uptake, and downstream allergic responses. Here, we

aimed to determine the role of DCIR in cockroach allergen-induced

allergic airway inflammation and its underlying mechanisms.

METHODS: Cockroach allergen-induced mouse model of asthma was

generated using DCIR-deficient (DCIR-/-) and wild-type (WT) mice.

Airway inflammation was determined by histological examination and

Th1/Th2/Th17 cytokines in the bronchoalveolar lavage fluid (BALF).

Group 2 innate lymphoid cells (ILC2) in the lung tissues were also charac-

terized by flow cytometry.

RESULTS: Compared with PBS-treated mice, cockroach allergen-

challenged mice showed increased lung inflammation as determined by

the increased recruitment of inflammatory cells, especially eosinophils, to

the lungs, prominent mucus production, and elevated levels of cytokines

(IL-4, IL-13, IL-17, and IFN-gamma). Interestingly, the allergen-induced

increased inflammation was attenuated in DCIR-/- mice when compared

with WT mice. Particularly, these DCIR-/- mice showed decreased levels

of IL-13 and IL-17, but no significant changes for IL-4 and IFN-gamma.
We have also attempted to elucidate the underlying mechanisms by

analyzing ILC2, a major cell source for IL-13. ILCs differential percent-

ages showed significant reduction in the lung tissues of DCIR-/- mice as

compared toWTmice, which was further supported by analysis of lung tis-

sue IL-13+ILC2+ cells.

CONCLUSIONS: Our findings suggest a previously un-recognized role

of DCIR in cockroach allergen-induced lung inflammation through

regulating ILC2 cell function.
043 Sputum ILC2s are increased in COPD subjects
with eosinophils
Cameron Flayer1, Angela Linderholm1, Lisa Franzi1, Maya Juarez1, Tina

Tham1, Willis Bowman1, Imre Redai1, Alyssa Bowlsby1, Michael

Schivo1, Brooks Kuhn1, Amir Zeki, MD, MAS1, Angela Haczku, MD

PhD FAAAAI1; 1University of California, Davis.

RATIONALE: Sputum eosinophilia is a hallmark of asthma, but sputum

eosinophilia has also been variably described in chronic obstructive

pulmonary disease (COPD). We hypothesized that the presence of

eosinophils in the sputum of subjects with COPD is associated with

elevated group 2 innate lymphoid cell (ILC2) activation.

METHODS: Healthy (n516) and COPD (n520) subjects were recruited

from University of California, Davis clinics. COPD diagnosis was

established using the GOLD criteria. Peripheral blood was collected by

venous draw and sputum was induced using inhaled 3% hypertonic saline.

Sputum eosinophilia was measured by differential cell count (Kwik-Diff

stained cytospins). Transcription factor and cytokine expression of innate

lymphoid cells [ILCs; live Lineage-(CD3, CD14, CD16, CD19, CD20,

CD56) CD127+ cells] was measured by flow cytometry in blood and

sputum cells. ILC1s were defined as T-bet+, ILC2s as GATA3+, and

ILC3s as RORgt+ ILCs.

RESULTS: Eosinophils were elevated in the sputum of subjects with

COPD (1.7260.5%) compared to healthy controls (0.0860.06%);

p50.0003. Patients with COPD had significantly greater ILC2s/mL

sputum (8646238) than healthy subjects (127644); p50.004. Similarly,

the number of IL-5+ and IL-13+ ILCs/mL sputum was enhanced in COPD

(8026227, 1846113) over healthy subjects (166641, 2266); p50.001,

p50.009. There was no difference in ILC1s or ILC3s/mL sputum between

COPD (4766160, 93628) and healthy subjects (107621, 71628);

p50.163, p50.914. The presence of eosinophils positively correlated

with ILC2s (R50.846) in the sputum.

CONCLUSIONS: In the COPD sub-phenotype manifesting sputum

eosinophilia, we propose that GATA3+ ILC2s play a novel role in disease

pathogenesis.
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044 Lung Fibrosis is induced in Adarb1 transgenic
mice via HuR induced CTGF signaling
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Ramani Soundararajan1, Sai Manasa Varanasi1, Sahebgowda Patil1,

Helena Hernandez-Cuervo1, Alexander Czachor2, Adeeb Bulkhi3, Sriraja

Srinivas4, Jutaro Fukumoto, MD PhD1, Matthew Alleyn1, Lakshmi

Galam1, Richard Lockey, MD FAAAAI1, Narasaiah Kolliputi, PhD1;
1University of South Florida, 2Jagiellonian University Medical College,
3Umm Al Qura University, 4Auburn University.

RATIONALE: RNA editing is a post-transcriptional modification,

catalyzed by Adenosine Deaminase Acting on RNA (ADAR) family of

proteins. ADAR2 knockout mice develop seizures and die postnatally

which suggests that ADAR2 plays an important role in the normal

development and function of central nervous system. Adar2 mRNA and

protein are highly expressed in the lungs. However, the function of ADAR2

in the lung is unknown. We hypothesize that ADAR2 plays an important

role in lung homeostasis.

METHODS: Adarb1 transgenic mice lungs were perfused and tissue

harvested for protein extraction and histology. Sections were stained with

H&E and Masson trichome. Fibrotic markers were analyzed by Western

blot and immunohistochemistry analysis. BAL fluid was collected and

immune cells were stained by Diff Quik method.

RESULTS: Overexpression of ADAR2 leads to lung fibrosis. H&E

staining shows immune cell infiltration and alveolar disorganization in

transgenic mice relative to control. BAL fluid analysis reveals an increase

in total number of neutrophils in transgenic mice. Masson trichrome

staining reveals intense collagen staining in transgenic mice versus the

control mice. There is a significant increase in connective tissue growth

factor (CTGF) and fibronectin in Adarb1 transgenic mice. CTGF staining

occurs in bronchial epithelial cells and pro-fibrotic macrophages. A

significant increase in RNA binding protein HuR occurs in Adarb1

transgenic mice versus the control.

CONCLUSIONS: Overexpression of ADAR2 causes lung fibrosis via

HuR-mediated CTGF signaling.
045 AKAP1 genetic deletion during hyperoxia
causes mitochondrial damage
Sahebgowda Patil1, Matthew Alleyn1, Jutaro Fukumoto, MD PhD1, Mu-

ling Lin1, Helena Hernandez-Cuervo1, Ramani Soundararajan1, Venkat

Narala Ramireddy2, Richard Lockey, MD FAAAAI1, Narasaiah

Kolliputi, PhD1, Lakshmi Galam1; 1University of South Florida, 2Yogi Ve-

mana University.

RATIONALE: Acute Lung Injury (ALI) is a life threatening condition

caused by an overabundance of fluid in the lung and lack of oxygen.

200,000 cases occur annually in the USA. Subjects with ALI need high

concentrations of oxygen, which can lead to further loss of pulmonary

function and worsen the condition. Mitochondrial dysfunction is a

hallmark of hyperoxic ALI (HALI), and mitochondrial A-Kinase

Anchoring Protein (AKAP) regulate mitochondrial function. During

hypoxic conditions, AKAP1 undergoes proteolytic degradation, yet the

role of AKAP1 during hyperoxia is unknown.

METHODS: WTand AKAP12/2 mice were exposed to hyperoxia (95%

oxygen) for 48 hours. All animals were housed in isolated cages and main-

tained under identical conditions of temperature (226 18C), humidity

(606 5%), and day-night cycle. Lung samples were subjected to immuno-

blot analysis.

RESULTS: Results demonstrate a significant increase in the expression of

Drp1 (Dynamin related protein 1) and Fis1 (Mitochondrial Fission 1) in

AKAP12/2 mice compared to WT mice during hyperoxia.

CONCLUSIONS: These findings suggest that AKAP12/2 deletion causes

mitochondrial fragmentation and alterations in mitochondrial dynamics.

AKAP1 deletion is lethal during hyperoxic conditions and causes damage

to the mitochondria; therefore, AKAP1 is an important molecule to study

in HALI.
046 The role of small airways on persistent
bronchial hyper-responsiveness in school
children with asthma
Sun Hee Choi, MD1, Yeong-Ho Rha2, Man Yong Han3, Youn Ho

Shin, MD4, Heysung Baek, MD5, Seong Cho, MD FAAAAI6, Richard

Lockey, MD FAAAAI7; 1Kyung Hee University Hospital at Gangdong/

Division of Allergy & Immunology University of South Florida College

of Medicine, 2Kyung Hee University Hospital, 3Cha University, 4CHA

University School of Medicine, 5Hallym University Kangdong, 6Univer-

sity of South Florida Morsani Coll, 7University of South Florida.

RATIONALE: Bronchial hyperresponsiveness (BHR) is a key component

of the pathophysiology of asthma.

METHODS: This is a retrospective study at Kyung Hee Hospital, Korea.

Children with asthma and methacholine provocation challenge (MPC) at

two times (mean, 1866.5 months) were included. The second MPC was

performed 3 months or more after no asthma or medications. Three groups

included, according to methacholine PC20 FEV1 on two separate MPC oc-

casions: persistent BHR (no change of BHR,≤2.0 doublingMP concentra-

tion); improved BHR (significant change of BHR, ≥ 2.0 doubling MP

concentration or resolution of BHR at the second MPC); no BHR group

(no BHR at both MPC). MedCalc (Ostend, Belgium) was used for statisti-

cal analysis.

RESULTS: 77 children (7.5-11.5 yr) were enrolled: 37 persistent, 25

improved and 15 no BHR. Total eosinophil count (EC) in BHR was higher

in the persistent than other groups (252.4 vs 82.2 vs 172.4/uL, respectively,

P50.003). Therewere no differences in lung parameters at baseline among

3 groups. FEV1/FVC ratio and FEF25-75% at the second MPC were signif-

icantly lower in persistent versus other two groups (Z score FEV1/FVC ra-

tio: 1.053 vs -0.249 vs 0.121, P50.003; Z score FEF25-75%, 0.553 vs 0.354

vs 0.501,P50.007, each group). Analysis of change between twomeasure-

ments shows that the improved and no BHR groups lead improvement in

FEF25-75%. There was no change in FEF25-75% in the persistent BHR

over time (P50.037).

CONCLUSIONS: High EC and no improvement of FEF25-75%, a determi-

nant of small airway function, are associated with persistent BHR.
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047 Relationship of Microbial Profile with Airway
Immune Response in Eosinophilic or
Neutrophilic Inflammation of Asthmatics
Jong-Sook Park1, Jung Hyun Kim2, Hye Jin Yoo1, Ji-Hye Son3, Hun Soo

Chang1, Choon-Sik Park1; 1Soonchunhyang University Bucheon Hospital,
2Korean Armed Forces Capital Hospital, 3Soonchunhyang University

Graduate School.

RATIONALE: Different characteristics of airway microbiome in asth-

matics may lead to differential immune responses, which in turn cause

eosinophilic or neutrophilic airway inflammation.

METHODS: Microbes in induced sputum samples were subjected to

sequence analysis of 16S rRNA. Airway inflammatory phenotypes were

defined as neutrophils (> 60%) and eosinophils (> 3%), and inflammation

endotypes were defined by levels of cytokines in sputum supernatants

which were assessed by ELISA.

RESULTS: The numbers of operational taxonomic units were signifi-

cantly higher in themixed (n5 21) and neutrophilic (n5 23) inflammation

groups than in the pauci-granulocytic inflammation group (n 5 19; p <

0.05). At the species level, Granulicatella adiacens, Streptococcus para-

sanguinis, Streptococcus pneumoniae, Veillonella rogosae, Haemophilus

parainfluenza, and Neisseria perflava levels were significantly higher in the

eosinophilic inflammation group (n 5 20), whereas JYGU_s levels were

significantly higher in the neutrophilic inflammation group, compared to

the other subtypes (p < 0.05). Additionally, IL-5 and IL-13 concentrations

were correlated with the percentage of eosinophils (p < 0.05) and IL-13

levels were positively correlated with the read counts of Porphyromonas

pasteri and Veillonella rogosae (p < 0.05). IL-1b concentrations were

correlated with the percentage of neutrophils (p< 0.05) and had a tendency

to be positively correlated with the read count of JYGU_s (p5 0.095), and

was negatively correlated with that of Streptococcus pneumonia (p< 0.05).

CONCLUSIONS: Difference ofmicrobial patterns in airwaysmay induce

distinctive endotypes of asthma, which is responsible for the neutrophilic

or eosinophilic inflammation in asthma.
048 The role of the AMPK pathway in soy
isoflavone-induced suppression of PAI-1
production in the airway
Seong Cho, MD FAAAAI1, Ara Jo, PhD2, Thomas Casale, MD

FAAAAI2, Richard Lockey, MD FAAAAI2, Rajesh Kumar, MD

FAAAAI3, Lewis Smith4; 1University of South Florida Morsani College

of Medicine Allergy & Immunology, 2University of South Florida, 3Ann

& Robert H. Lurie Children, 4Northwestern University.

RATIONALE: The mutated plasminogen activator inhibitor-1 (PAI-1) 4G/

5G polymorphism is associated with increased plasma PAI-1 levels and a

severe asthma phenotype. We previously showed that soy isoflavones

significantly reduced the need for oral corticosteroids in patients with the

4G4G/4G5G genotype and reduced plasma PAI-1 levels (Cho SH et al. J

Allergy Clin Immunol. 2019 Jul;144:109-117). We investigated the cellular

mechanisms of soy isoflavone-induced PAI-1 regulation in this study.

METHODS: Normal human bronchial epithelial cells (NHBE) were

cultured with or without TGF-b1 and/or genistein, a soy isoflavone. PAI-1

production was examined by quantitative real-time PCR (qRT-PCR) and

ELISA.We investigated the cellular mechanisms of genistein-related PAI-

1 regulation. Cell signaling molecules including AMP-activated protein

kinase (AMPK), Akt, mTOR, and Smad2/3weremeasured byWestern blot

analysis.

RESULTS: There was a significant increase in PAI-1 mRNA and protein

production (about 10-fold) from NHBE after stimulation with TGF-b1.

Genistein treatment significantly reduced TGF-b1–induced PAI-1 gene

expression and protein production in a dose-dependent manner (360.7 6
10.5 ng/mL [1mmol/L] and 306.06 5.3 pg/mL [5mmol/L] vs 393.36 20.7

ng/mL [no treatment], P < .05). In addition, genistein significantly increased
phosphorylation of AMPK, thereby inhibiting TGF-b1-induced Smad2/3

phosphorylation and PAI-1 production in NHBE.

CONCLUSIONS: This study demonstrates that genistein, a major soy

isoflavone, significantly reduces TGF-b1-induced production of PAI-1. It

suggests that the therapeutic benefit of soy isoflavones in asthmatic patients

with the high PAI-1 producing genotype might be via the AMPK pathway.
049 Exacerbation Rates and Healthcare Resource
Utilization (HRU) in Asthma Patients Initiating
Tiotropium Respimat (Tio-RMT)
Swetha Palli1, Jay Visaria2, Sonali Shambhu2, Vince Willey2, Asif

Shaikh3; 1Boehringer Ingelheim Pharmaceuticals, Inc, 2HealthCore, Inc,
3Boehringer Ingelheim Pharmaceuticals, In.

RATIONALE: To characterize real-world outcomes in asthma patients

initiating Tio-RMT, a LAMA soft-mist inhaler approved for long-term

maintenance treatment of asthma in patients aged ≥6 years.

METHODS: Asthma patients initiating Tio-RMT (≥2 distinct fills)

between 9/1/15 and 10/31/18 were identified in the HealthCore

Integrated Research Database, a US health-plan database containing

commercially-insured/Medicare Advantage members (Index date 5 first

fill-date). Patients were required to be aged≥6 years, have≥12months pre-

index,≥1month post-index continuousmedical and pharmacy enrollment,

with absence of COPD or other serious respiratory conditions and no prior

claim for tiotropium HandiHaler or biologics. Mean [SD] asthma-related

exacerbations and HRU were compared pre- vs. post-index on a per-

patient-per-year (PPPY) basis for the overall cohort and further stratified

by age.

RESULTS: A total of 2,599 asthma patients initiating Tio-RMT were

identified. They were predominantly male (67.6%) with a mean age of

48.2615.7 years and post-index follow-up of 4486291.7 days.

Exacerbation rate was significantly lower pre- vs. post-index (0.8[1.0]

vs. 0.7[1.1], p<0.0001) overall, and across all patient ages (1.4[1.2] vs. 0.7

[1], 0.9[1.0] vs. 0.5[0.9], 0.8[1.0] vs. 0.7[1.1]), in pediatrics (p<.0001),

adolescents (p5.0002) and adults (p5.0074) respectively). Asthma-

related inpatient visits were significantly higher overall (0.1[0.4] vs. 0.2

[1.4], p<.0001); however, inpatient length of stay (LOS; days) was

significantly reduced among all patients (0.4[1.6] vs. 0.3[1.8], p5.0278)

and among those with an ICU stay (6.1[4.4] vs. 4.3[4.7], p5.0274).

CONCLUSIONS: A reduction in asthma-related exacerbations and LOS

PPPY was observed post-initiation of Tio-RMT in this real-world cohort.

Further corroboration of these results is needed.



J ALLERGY CLIN IMMUNOL

VOLUME 145, NUMBER 2

Abstracts AB17

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
050 CLINICAL EXPERIENCE OF THE USE OF
MEPOLIZUMAB IN TREATMENT OF SEVERE
ASTHMA
S
A
T
U
R
D
A
Y

NICK SYRIGOS1, Maria Tsami1, Fotios Psarros2, Michail Makris3, Eka-

terini Syrigou1; 1Sotiria General Hospital, Athens Greece, 2Athens Naval

Hospital, 3Attikon Hospital, Athens Greece.

RATIONALE: To monitor the clinical effect of patients with severe

eosinophilic asthma treated with mepolizumab at a dose of 100 mg every 4

weeks.

METHODS: A retrospective observational study of patients with severe

asthma, fulfilling the criteria for mepolizumab therapy treated with

mepolizumab, which includes data on the demographic and clinical

properties of patients, the history of asthma disorders, the use of oral

inhaled and inhaled disorders , pulmonary function indicator (FEV1% and

FEF 25-75%) and the effectiveness of treatment with ACT.

RESULTS: We conclude 17 Patients (6 men and 11 women) aged 22 to 83

years (mean age 57 years) with a blood cell count of 300 to 2180

eosinophils/mL (mean 882/mL). 59% of patients (10/17 patients) had

chronic rhinosinusitis and 59% of patients (10/17 patients) were sensitized

to aeroallergens. The mean number of exacerbations of asthma before the

onset of mepolizumab was 2.7 episodes/year and after the initiation of

mepolizumab there were 1.2 episodes/ year. Three of the 17 patients had

cortico-dependent asthma and 2 of them discontinued oral corticosteroids.

12% of patients (2/17 patients) did not respond and discontinued treatment

with mepolizumab. No serious side effects were seen in a total of 233

mepolizumab administrations.

CONCLUSIONS: In this cohort, 88% of patients (15/17 patients)

responded to treatment with mepolizumab. Reduced annual exacerbation

rates, improvement in asthma and pulmonary symptoms, as well as

reduced intake of inhaled cocterosteroids and daily oral dose of

cocteosteroids were observed. Mepolizumab is safe and effective in the

majority of patients with severe eosinophilic asthma.
051 Biologics and Bronchial Thermoplasty for
severe refractory asthma treatment: from
eligibility criteria to real practice
Francesco Menzella1, Carla Galeone2, Patrizia Ruggiero3, Chiara Catel-

lani2, Diego Bagnasco4, Chiara Scelfo5, Nicola Facciolongo5; 1Azienda

USL di Reggio Emilia- IRCSS Santa Maria Nuova Hospital- Pneumology

Unit, 2Azienda USL di Reggio Emilia- IRCCS, Pneumology Unit,
3Azienda USL di Reggio Emilia- Pneumology Unit, 4Allergy & Respira-

tory Diseases, University of Genoa, Italy, 5Azienda USL di Reggio Emi-

lia- IRCSS, Pneumology Unit.

RATIONALE: The aim of this study was to describe a cohort of patients

affected by severe refractory asthma (SRA) referring to the Pneumology

Unit of Azienda USL di Reggio Emilia/IRCCS, Italy. It is an observational

cross-sectional study, investigating the proportion of subjects with

eligibility criteria for each biological and non-pharmacological treatment.

METHODS: In this study, patients aged > 12 years of age, affected by

SRA according to ERS/ATS and GINA 2018 classification.For each

patients we collected: demographic and clinical data, patient reported

outcomes, serum biomarkers and asthma medications including biologi-

cals and bronchial thermoplasty (BT).

The protocol was approved by the Central Ethics Committee.

RESULTS: We enrolled 137 patients with SRA. Of them, 95% were

eligible for at least one biologic and 94 (69%) were eligible for bronchial

thermoplasty (BT). 53 (38%) were treated with omalizumab, 22 (16%)

with mepolizumab, 21 (15%) with benralizumab, and 38 (28%) underwent

BT. The major comorbidities were: bronchiectasis, chronic rhinosinusitis

with nasal polyps (CRSwNP), gastro-esophageal reflux disease (GERD),

and eosinophilic granulomatosis with polyangiitis (EGPA). The prevalence

of bronchiectasis was much higher in anti-IL5 groups (45%).

CONCLUSIONS: Our studymay allow to better define epidemiology and

correct patient selection as well as the clinical response to different
treatments, including biologicals and BT. Our population was eligible for

biologicals in almost all cases, and a significant percentage showed the

presence of an overlap of allergic and eosinophilic endotypes. The advent

of new treatments provided powerful resources for SRA patients, but

increasingly greater knowledge will be needed for a proper management.
052 A Phase 1 Study to Evaluate the Safety,
Tolerability, and Pharmacokinetics of Inhaled
GDC-0214, a JAK1 Inhibitor, as Single- and
Multiple-Ascending Doses in Healthy
Volunteers
Ryan Owen1, Joshua Galanter2, Rui Zhu, PhD2, Fang Cai2, Jennifer

Tom2, Chris Wynne3, Matthew Durk2, Liuxi Chen2, Jane Kenny2, Gao-

hong She2, Shweta Vadhavkar2, Olivia Hwang2, Hubert Chen2; 1Genen-

tech, 2Genentech, Inc, 3Christchurch Clinical Studies Trust,

Christchurch, New Zealand.

RATIONALE: Inflammatory signaling in asthma is driven by multiple

Janus kinase (JAK)-associated cytokines, including interleukin-13 (IL-13)

and IL-4. Inhibiting these cytokine pathways has clinical efficacy in

asthma. Inhaled GDC-0214 is a novel JAK1 inhibitor being developed for

the treatment of asthma.

METHODS: This study evaluated safety, tolerability, and pharmacoki-

netics of single- and multiple-ascending doses (SAD, MAD) of inhaled

GDC-0214 in healthy adult volunteers. The SAD stage included 5 cohorts

receiving single doses of 0.15–15-mg GDC-0214 or placebo. The MAD

stage included 4 cohorts receiving 1-mg QD, 3-mg QD, 10-mg QD or 15-

mg BID of GDC-0214 or placebo for 14 days.

RESULTS: Thirty-four (SAD) and 32 (MAD) volunteers were dosed. No

serious adverse events (SAEs), dose-limiting AEs, or AEs leading to

discontinuation occurred. There were no concerning trends in vital signs,

electrocardiograms, spirometry, or laboratory values suggestive of sys-

temic JAK inhibition (e.g. NK cells, lipids). Seventeen (50%; SAD) and 25

(78%; MAD) subjects experienced AEs. All AEs were mild to moderate,

except one severe AE in a patient receiving placebo. No major imbalance

of AEs was observed between placebo and active arms. In the SAD stage,

plasma GDC-0214 exhibited biphasic pharmacokinetics, with maximum

concentrations ranging from 70–7270 pg/mL across cohorts and a mean

terminal half-life of ;38 (CV: 17.2%) hours. In the MAD stage, GDC-

0214 achieved steady-state by;Day 6. Plasma pharmacokinetics for both

stages was approximately dose proportional.

CONCLUSIONS: Inhaled GDC-0214 was well tolerated in healthy

volunteers with pharmacokinetics indicating low systemic exposure and

long retention in the lung.
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053 Impact Of Body Mass Index On Omalizumab
Response In Adults With Moderate-to-Severe
Allergic Asthma
Bob Geng, MD1, Anne Dixon, MD2, Bongin Yoo, PhD3, Pranathi Janam-

pally3, Robert Lyon3, Tmirah Haselkorn4, Cecile Holweg3, Nizar Jarjour,

MD5; 1University of California, San Diego, 2University of Vermont Med-

ical Center, 3Genentech, Inc, 4EpiMetrix, Inc, 5University of Wisconsin.

RATIONALE: Obesity is associated with poorer asthma control and

treatment response to conventional medications. The pharmacology and

clinical response to both fixed- and adjustable-dosing biologics for higher

BMI patients are unclear. We examined response to omalizumab (OMA),

dosed according to serum IgE level/weight, by BMI classification.

METHODS: Data from adults with moderate-to-severe allergic asthma in

the pivotal 008/009 studies (steroid-stable phase) were analyzed by BMI

classification: <25 (normal/underweight [n5397]), 252<30 (overweight

[n5330]),≥30 (obese [n5268]). Exacerbation rate reduction was assessed

using a Poisson regression model. Change in FEV1, total asthma symptom

score (TASS), and Asthma Quality of Life Questionnaire (AQLQ) was as-

sessed using ANCOVA.

RESULTS: At baseline, obese patients had slightly worse mean (SD)

baseline TASS and AQLQ scores. Greater placebo-adjusted exacerbation

rate reductions (95%CI) were observed with increasing BMI (<25: -37.4%

[-69.0%,26.8%]; 252<30: -52.7% [-78.4%,3.7%]; ≥30: -71.9% [-86.9%,-

39.5%]). There were no differences (LS mean difference, 95%CI) in FEV1

improvement across subgroups at Week 16 (<25: 76.2mL [5.3,147.1]; 25-

<30: 98.1mL [13.9,182.4]; ≥30: 69.1mL [-18.9,157.2]). Improvements in

TASS and AQLQ (LSmean difference, 95%CI) were lower in obese (-0.39

[-0.77,0.00]; 0.15 [-0.08,0.39] vs normal/underweight (-0.52 ([-0.82,-

0.22]; 0.34 [0.16,0.52]) and overweight -0.50 [-0.80,-0.20]; 0.34

[0.13,0.55]) patients. Safety results are provided in Busse JACI

2001;108(2):184-90 and Soler ERJ 2001;18:254-61.

CONCLUSIONS: Patients with moderate-to-severe allergic asthma

treated with omalizumab showed improvements in asthma-related out-

comes across BMI classifications. Exacerbation reductions were greater in

obese patients, while FEV1 improvements were similar between classifica-

tions, and symptom improvement was greater in normal/underweight and

overweight patients.
054 The Treatment of Asthma Exacerbations with
Subcutaneous Terbutaline
Ronald Strauss, Nesreen Jawhari1; 1Cleveland Allergy and Astma

Center.

RATIONALE: This is a prospective study in which subcutaneous

terbutaline was used to treat asthma exacerbations. A previous survey

reveals that 98% of physicians rarely or never use subcutaneous terbuta-

line. Since over 439,000 patients were hospitalized in 2010 alone, any

addition to the pharmacological armamentarium to improve patient

outcomes would be helpful.

METHODS: During the past year, ninety-two patients presented with an

asthma exacerbation. Eight-nine of these presented with coughing and

wheezing, and three with cough-variant asthma. They were treated with

0.25cc of subcutaneous terbutaline. The average age was 57 years, the

average BMI was 34, the average SpO2 was 95%, and the average FeNO

was 30 ppb. The majority of patients received 2 injections and all patients

were treated with ICS/LABA combination therapy and montelukast,

including 26 who were also receiving mepolizumab. All patients had

used albuterol prior to coming to the office with very little improvement.

RESULTS: All patients responded to subcutaneous terbutaline with a

majority clearing completely on auscultation with a marked decrease in

cough. In a follow-up survey asking patients to compare terbutaline to their

albuterol inhaler on a scale of 0 (much less effective) to 10 (much more

effective), the average score was 8.6.

CONCLUSIONS: This data supports the use of subcutaneous terbutaline

as a reliable treatment for asthma exacerbations. The positive response
suggests that terbutaline can be used in the outpatient setting to prevent

hospitalization if albuterol is not effective.
055 Exhaled Nitric Oxide in Severe Asthmatics
Receiving Anti-IL-5 Therapy
Richard Ramonell1, Merin Kuruvilla, MD1, Frances Lee1, Joshua Levy,

MD MPH1; 1Emory University.

RATIONALE: The type 2-high endotype of asthma is often characterized

by severe persistent, steroid-refractory eosinophilic inflammation.

Fracitonal exhaled nitric oxide (FeNO) has been used to noninvasively

detect the presence of eosinophilic airway inflammation and steroid

responsiveness. However, little is known about how anti-IL-5 therapies

affect FeNO.

METHODS: All patients on biologic therapy for severe asthma for at least

three months from a single center between January 2016 and September

2018 were identified and evaluated for inclusion. 48 patients with severe

adult-onset asthma treated with anti-IL-5 agents and a control group of 30

patients treated with omalizumabwere included in the study.We compared

FeNO and forced expiratory volume in 1 second (FEV1) from baseline to 3

months after treatment. A repeated measures analysis of variance

(ANOVA) was performed with adjustment for baseline differences in

age, FeNO, absolute eosinophil count and steroid dependence.

RESULTS: Mean FeNO decreased by 20.07 parts per billion (ppb) in the

omalizumab group over the three-month follow-up period. No changes in

mean FeNO were detected in the anti-IL-5 group. Paradoxically, mean

FeNO increased by 12.13 ppb, however this was not statistically significant

(95% CI -37.74 to 61.99, p 5 0.644). There was no correlation between

change in FeNO and clinical response to anti-IL-5 agents as measured by

pulmonary function testing and symptom control.

CONCLUSIONS: Anti-IL-5 therapies were not associated with decrease

in FeNO in a cohort of severe asthmatics during follow-up for three

months. Further prospective studies are needed to validate this unexpected

finding.
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056 Dupilumab Efficacy in GINA-Defined Difficult-
to-Treat Type 2 Asthma Patients
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Klaus Rabe1, J. FitzGerald, MD2, Eric Bateman, MD3, Mario Castro, MD

MPH4, Ian Pavord, MD5, Jorge Maspero, MD FAAAAI6, William

Busse, MD FAAAAI7, Megan Rice, ScD8, Yamo Deniz9, Paul

Rowe, MD8, Naimish Patel, MD8, Nikhil Amin, MD9, Marcella Ruddy9,

Neil Graham, MDMBBSMPH9, Ariel Teper8; 1LungenClinic Grosshans-

dorf and Christian-Albrechts-University of Kiel, 2University of British

Columbia, 3University of Cape Town Lung Institute and University of

Cape Town, 4Washington University School of Medicine, 5NIHR Oxford

Biomedical Research Centre, University of Oxford, 6Fundacion Cidea,
7University of Wisconsin School of Medicine and Public Health, 8Sanofi,
9Regeneron Pharmaceuticals, Inc.

RATIONALE: Dupilumab, a fully human monoclonal antibody, blocks

the shared receptor component for interleukin (IL)-4/IL-13, key drivers of

type 2 inflammation inmultiple diseases. In phase 2b (P2) (NCT01854047)

and phase 3 (P3) QUEST (NCT02414854), dupilumab reduced severe

exacerbations and improved pre-bronchodilator forced expiratory volume

in 1 second (FEV1) in patients with uncontrolled, moderate-to-severe

asthma. Treatment effects were greater in patients with elevated baseline

type 2 biomarkers (baseline blood eosinophils and fractional exhaled nitric

oxide [FeNO]). The recently published GINA report for difficult-to-treat

and severe asthma specifies baseline blood eosinophils ≥150 cells/mL

and/or baseline FeNO ≥20 ppb as cutoffs to define type 2 inflammatory

asthma. This analysis assessed dupilumab efficacy in patients with baseline

eosinophils ≥150 cells/mL or baseline FeNO ≥20 ppb.

METHODS: Annualized severe exacerbations during the 24-week (P2)

and 52-week (P3) treatment periods and change from baseline in FEV1 (L)

at Week 12 were assessed.

RESULTS: Dupilumab 200/300 mg every 2 weeks vs placebo reduced

severe exacerbations (eosinophils ≥150 cells/mL, P2: 72%/73%, P3: 56%/

60%) (FeNO ≥20ppb, P2: 70%/80%, P3: 65%/58%) and improved FEV1

(eosinophils ≥150 cells/mL, P2: 0.23L/0.18L, P3: 0.17L/0.15L) (FeNO

≥20 ppb, P2: 0.22ppb/0.20ppb, P3: 0.22ppb/0.20ppb) (all P<0.01).

Overall, the most frequent adverse events were upper respiratory tract

infection (P2: 15%/13% vs 18%) and injection-site reaction (P3: 15%/

18% vs 5%/10%) in dupilumab vs placebo groups, respectively.

CONCLUSIONS: Dupilumab showed consistent efficacy in patients with

difficult-to-treat type 2 asthma as defined by GINA cutoffs for type 2

inflammatory biomarkers.
057 Efficacy of Probiotics Administration in Patients
with Partly Controlled Asthma: A Randomized
Placebo Controlled Trial
Sasipa Sangkanjanavanich1, Chirawat Chiewchalermsri1, Atik Sangasa-

paviliya1, Wat Mitthamsiri1, Panitan Pradubpongsa1, Tadech Boonpiya-

thad1; 1Phramongkutklao Hospital.

RATIONALE: The organism Bifidobacterium longum subsp infantis
(B.infantis) 35624 can modulate the immune system by induce regulatory

T cells (Treg) and decrease allergen-induced airway hyperresponsiveness.

We hypothesized that probiotic administration together with ordinary

asthma treatment will be improved asthma control in adults.

METHODS: Forty partly controlled asthma patients were enrolled in the

study and randomized to take oral probiotic (B.infantis 35624) and placebo

for 4 weeks. Forced expiratory volume (FEV1), forced vital capacity

(FVC), asthma control test (ACT) score and absolute eosinophil counts

(AEC) were investigated at baseline and after 4 weeks. Whole blood was

used to analyze the dysfunctional regulatory T cells (CRTH2+ Treg) by

flow cytometry method. All patients will receive full asthma treatment

without systemic corticosteroid.

RESULTS: Of 40 asthmatic patients, 18 patients in the active group and 15

patients in the placebo group completed the study. After 4 weeks, patients

with oral probiotic showed improved ACT score compared to controls. The

mean change of FEV1 and FVCof the patients in the active groupwere also
better than the placebo group. The mean change of AEC raised in both

groups after the treatment but AEC in the active was lower than placebo.

Interestingly, the frequency of CRTH2+ Treg cells decreased in the active

than the placebo group.

CONCLUSIONS: B.infantis 35624 administration for 4 weeks improved

asthma symptoms and corrected dysfunctional Treg cells in the patients

with partly controlled asthma.
058 Outcomes for Patients with Uncontrolled Severe
Persistent Asthma Switched from Omalizumab
to Dupilumab: A Case Series
Parteet Sandhu1, Heather Lehman, MD FAAAAI2; 1University at Buf-

falo, 2University of Buffalo School of Medicine.

RATIONALE: For children with severe asthma under age 12 years,

omalizumab is the only FDA-approved biologic treatment currently

available. However, the decision is more puzzling in adolescent patients,

with limited information available to guide selection of biologic treatment.

While most pediatric and adolescent asthmatics are atopic, omalizumab

does not result in adequate disease control in all such patients.

METHODS: Case series of six adolescent/young adult patients with

severe persistent atopic asthma, uncontrolled on omalizumab switched to

dupilumab.

RESULTS: All patients were atopic, with perennial sensitizations.

Patients were on omalizumab 7 months to 6 years without achieving

adequate control. Following change to dupilumab, all patients experienced

improvement in FEV1. Mean improvement in FEV1% predicted was 38%

(range 15%-72%). One patient had 3 hospitalizations for asthma in one

year before starting dupilumab versus no hospitalizations in the 7 months

following dupilumab initiation. Four patients had at least one steroid burst

in 3 months before starting dupilumab versus no steroid bursts in 3 months

post-dupilumab. One patient successfully stopped chronic oral steroids

after switching from omalizumab to dupilumab. One patient failed both

mepolizumab and omalizumab before achieving disease control on

dupilumab.

CONCLUSIONS: Pediatric and adolescent asthmatics typically have

atopic phenotype. While omalizumab is the only biologic specifically

indicated for atopic asthma, dupilumab, an anti-IL4R antagonist, also

impacts atopic diseases. Dupilumab may offer control for atopic adoles-

cent asthmatics with uncontrolled disease on omalizumab. This case series

exhibits need for better understanding of biologic treatment options for

each asthma phenotype and endotype to avoid preventable morbidity.
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059 In Vitro and In Vivo Profile of GB001, a Potent
and Selective DP2 Antagonist for the Treatment
of Moderate-Severe Asthma
Kristen Taylor Meadows1, Susan Murphy1, Tomas Salter-Cid1, Sunil

Sahdeo1, Gregory Opiteck1, Laura Carter1, Hector Ortega, MD FAAAAI1,

Luisa Salter-Cid1; 1Gossamer Bio, Inc.

RATIONALE: GB001 is an oral antagonist of the prostaglandin D2

receptor 2 (DP2) in development for the treatment of moderate-severe

asthma. DP2 antagonists block receptor activation and intracellular

signaling induced by prostaglandin D2 (PGD2), which may inhibit

recruitment of airway eosinophils and reduce airway inflammation.

METHODS: Competitive antagonism and kinetics ofGB001were assessed

in a 3H-PGD2 radioligand displacement assay in isolated DP2 membranes.

CHO cells overexpressing human DP2 were utilized in cAMP accumulation

and b-arrestin recruitment assays. PGD2-driven DP2 internalization was as-

sessed by flow cytometry in both human DP2-overexpressing cell lines and

humanwhole blood assays. Amousemodel of OVA-induced allergic asthma

was utilized to assess GB001 activity in vivo.

RESULTS: GB001 binds DP2 with high affinity (Ki51.9 nM) and

extended receptor residence time (18 minutes). In DP2-CHO cells, GB001

is a potent inhibitor of cAMP signaling (IC50512 nM), b-arrestin recruit-

ment (2nM) and PGD2-induced receptor internalization (IC50517 nM). In

human whole blood assays, GB001 is a potent inhibitor of receptor inter-

nalization (IC5052.2 nM) and demonstrates an extended pharmacody-

namic effect on blocking PGD-2 mediated DP2 internalization

(IC505127 nM24 hours after washout). In vivo, GB001 reduces eosinophil

infiltration into the bronchoalveolar lavage fluid of antigen challenged

mice (66% and 79% reduction at 3 and 10 mg/kg dose, respectively).

CONCLUSIONS: GB001 is a potent antagonist of DP2 with high affinity

and long receptor residence time. Furthermore, GB001 inhibits immune

cell infiltration in allergic asthma mouse models. GB001 is currently being

evaluated in moderate-severe asthma patients (NCT03683576).
060 Effect of the DP2 antagonist, GB001, on asthma
worsening in patients with mild-moderate
asthma
Koichiro Asano1, Masumi Hirata, MS2, Nicola Hanania, MD, MS3, Ian

Pavord, MD4, Harry Southworth5, Cindy-ann Tompkins6, Gregory Opi-

teck6, Karen Dittrich6, Hector Ortega, MD FAAAAI7; 1Keio University

School of Medicine, 2Teijin Pharma Ltd, 3Baylor College of Medicine,
4Respiratory Medicine, University of Oxford, UK, 5Data Clarity Consulting

Ltd., Stockport, England, UK, 6Gossamer Bio, Inc, 7Gossamer Bio, Inc.

RATIONALE: GB001 is an oral antagonist of the prostaglandin D2

receptor 2 (DP2). DP2 antagonists may inhibit recruitment of airway

eosinophils, with consequent reduction in airway inflammation.

METHODS: Patients with asthma onmedium dose ICS or ICS/LABAwere

randomized to GB001 5 mg, 20 mg or placebo once daily for 16 weeks, with

ICSwithdrawnover thefirst 4weeks.Time toasthmaworseningwasanalyzed

in the overall population and post-hoc by low and high baseline fractional

exhaled nitric oxide (FeNO) (<35 & ≥35 ppb) and blood eosinophils (Eos)

(<250 & ≥250 cells/mL) subgroups. Safety was also assessed.
RESULTS: 158 Japanese patients were randomized and treated.Mean age

was 50 years, 60% were female, and mean % predicted FEV1 was 78.4%.

High baseline FeNO and Eos subgroups comprised 25% and 46% of pa-

tients, respectively. In the overall population, GB001 20 mg significantly

increased time to asthma worsening versus placebo (hazard ratio [HR]:

0.29, 95% CI: 0.14, 0.58, p50.0003). The high baseline FeNO and Eos

subgroups had a substantially greater treatment effect than the respective

low baseline subgroups (HRs of 0.12 vs 0.44 and 0.13 vs 0.45, respec-

tively). No safety signals were identified.

CONCLUSIONS: These results suggest GB001 20 mg may be more

effective in increasing time to asthmaworsening in an ICSwithdrawal setting

in patients with the markers of Type 2 inflammation than in patients without

such markers. Prospective studies are needed to confirm these findings.
061 The effect of Zingiber cassumunar (Phlai
capsule) on bronchial hyperresponsiveness in
asthmatic patients
Junprateepsuda Dulpinijthamma1, Orapan Poachanukoon1,

Narongkorn SAIPHOKLANG1; 1Faculty of Medicine, Thammasat Uni-

versity, Thailand.

RATIONALE: Bronchial hyperresponsiveness (BHR) is a key feature of

asthma. Compound D (active compound in Phlai) can bind cysteinyl

leukotrienes receptors that play role for asthma treatment. This study

aimed to determine the effect of Phlai capsules on BHR measured by

methacholine challenge tests.

METHODS: A randomized, double-blind, placebo-controlled, crossover

study was performed between February 2019 - July 2019 at Thammasat

University Hospital, Thailand. Asthmatic patients with partly controlled

aged at least 18 years were enrolled. Each patient received 4 weeks of

treatment with either Phlai or placebo separated by a 2-week washout

period. Main outcome was changes in provocative concentration of

methacholine causing a 20% drop in FEV1 (PC20). Fractional exhaled ni-

tric oxide (FeNO), asthma control test (ACT) scores, FEV1, and FEF25-75%
were secondary end points. Adverse events were recorded.

RESULTS: A total of 20 patients were randomly allocated to Phlai or

placebo group. All patients had allergic rhinitis and 50%with previous

history of taking leukotriene receptor antagonist and xanthines. Four weeks

after treatment, PC20 in Phlai group (6.876 7.23 mg/ml) was higher than

placebo (2.756 2.16mg/ml),p5 0.24. Therewere no differences in FeNO,

ACT scores, FEV1, FEF25-75%, and adverse events between both groups.

All patients in Phlai group were well-tolerated and could reduce rhinitis

medications without symptom exacerbation.

CONCLUSIONS: Phlai capsules had a trend to decrease BHR and add-on

therapy of rhinitis mediations in partly controlled asthmatic patients. The

main limitation was small sample size.
062 Prevention of lung function decline by real-life
long-term omalizumab therapy in children with
severe asthma
Mizuho Nagao1, Takao Fujisawa, MD PhD FAAAAI1; 1Mie National

Hospital.

RATIONALE: Omalizumab (OMA) to treat severe allergic asthma is

effective in preventing asthma exacerbation and improving asthma control.

Efficacy for lung function, however, is controversial. Low lung function in

childhood tracks to the later life and is a risk of COPD. Prevention of lung

function decline may be vital to avoid the long-term sequala.

OBJECTIVE: To investigate whether long-term omalizumab treatment

for children with asthma is beneficial for longitudinal changes in lung

function.

METHODS: A retrospective survey of patients treated with omalizumab

treatment was performed. The patients with confirmed allergic severe

asthma aged 6 to 14 years at the start of omalizumabwhowere followed for

>2 years were included. Lung function and clinical data were collected

from medical records. Linear regression analysis of %FEV1.0 predicted in

the periods before and after OMA (pre-OMA and post-OMA) was

performed and the best-fit values of the slope during the both periods

were obtained.

RESULTS: A total of 10 patients were enrolled. Pre-OMA data with

observation period<1 year were excluded. Mean days of pre- and post-OMA

periods were 854 and 1600 days, respectively. The mean change in %FEV1

was -8.2% /year in pre-OMA(n56) and +0.6% /year in post-OMA(n510). In

3 patients, the slope turned from negative in pre-OMA to positive value in

post-OMA. In 3 patients, although the slopes in both periods were negative

value but those in post-OMAwere less negative than in pre-OMA.

CONCLUSIONS: OMA may prevent lung function decline in severe

asthma in children.
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063 Baseline FeNO as a Prognostic Biomarker for
Subsequent Severe Asthma Exacerbations in
Patients With Uncontrolled, Moderate-to-
Severe Asthma Receiving Placebo in the
LIBERTY ASTHMA QUEST Study
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William Busse, MD FAAAAI1, Ian Pavord, MD2, Sally Wenzel, MD3,

Eric Bateman, MD4, Thomas Casale, MD FAAAAI5, J.

FitzGerald, MD6, Megan Rice, ScD7, Yamo Deniz8, Naimish

Patel, MD7, Sivan Harel8, Paul Rowe, MD7, Neil Graham, MD MBBS

MPH8, Thomas O’Riordan7; 1University of Wisconsin School of Medi-

cine, 2NIHR Oxford Biomedical Research Centre, University of Oxford,
3University of Pittsburgh Medical Center, 4University of Cape Town

Lung Institute and University of Cape Town, 5University of South Florida,
6University of British Columbia, 7Sanofi, 8Regeneron Pharmaceuticals,

Inc.

RATIONALE: Fractional exhaled nitric oxide (FeNO) has emerged as an

important biomarker for type 2 inflammation. This study assessed the

prognostic value of baseline FeNO levels, accounting for potential

differences in baseline blood eosinophils and other clinical characteristics,

for subsequent severe asthma exacerbations in uncontrolled, moderate-to-

severe asthma patients receiving placebo in the dupilumab phase 3 QUEST

study (NCT02414854).

METHODS: Patients had moderate-to-severe asthma, uncontrolled with

inhaled glucocorticoids plus ≤2 controllers, history of ≥1 exacerbation in

prior year, FEV1 percent predicted ≤80%, Asthma Control Questionnaire

score ≥1.5, and no minimum requirement for baseline type 2 biomarkers.

Annualized severe asthma exacerbation rate during the 52-week treatment

period was assessed by baseline FeNO levels (<25, 25–<50, ≥50ppb) in
placebo-assigned patients (n5620) and further cross-classified by baseline

blood eosinophils (<150, 150–<300, ≥300cells/mL).
RESULTS: Patients with baseline FeNO ≥50ppb had 1.54 times (95% CI

1.11–2.14) the exacerbation rate of patients with baseline FeNO <25ppb,
adjusting for baseline eosinophils and other clinical characteristics.

Controlling for potential differences in other clinical characteristics,

patients with baseline FeNO ≥50ppb and eosinophils ≥300cells/mL had

3.19 times (95% CI 1.62–6.28) the exacerbation rate of patients with

baseline FeNO <25ppb and eosinophils <150cells/mL.

CONCLUSIONS: In uncontrolled, moderate-to-severe asthma patients,

higher baseline FeNO levels were associated with higher severe asthma

exacerbation rates over the subsequent 52 weeks, independent of standard

clinical characteristics; risk was particularly high in patients also having

blood eosinophils ≥300cells/mL. These results suggest that FeNO,

independently and in combination with blood eosinophils, identifies

patients at increased risk of subsequent exacerbations.
064 Response to omalizumab in allergic asthma
patients from different racial backgrounds
Stanley Szefler, MD FAAAAI1, Elina Jerschow, MD FAAAAI2, Bongin

Yoo, PhD3, Pranathi Janampally3, Hooman Pazwash4, Cecile Holweg3,

Golda Hudes5; 1Children, 2Albert Einstein College of Medicine, 3Genen-

tech, Inc, 4Genentech, 5Montefiore Medical Center.

RATIONALE: Due to increased burden of disease, racial minorities

require improved approaches to management, but are frequently under-

represented in clinical research. We examined response to omalizumab in

AfricanAmerican (AA) compared to Caucasian patients withmoderate-to-

severe asthma.

METHODS: Post-hoc analysis of placebo-controlled (EXTRA) and

single-armed (PROSPERO) studies of omalizumab. A Poisson regression

modelwas used to examine exacerbation rates and anANCOVAmodelwas

used to estimate change in forced expiratory volume in 1 second (FEV1)

and Asthma Quality of Life Questionnaire (AQLQ).

RESULTS: 848 patients (631 Caucasians; 176 AAs; 41 other) from

EXTRA and 801 (567 Caucasians; 130 AAs; 104 other) from PROSPERO

were included. Other racial groups were not presented due to small cohort
size andmixed racial groups. In EXTRA,Caucasians andAAs experienced

similar placebo-corrected exacerbation rate reduction (Relative change

[95% CI]: 22.6% [2.0-38.9%] vs. 22.0% [-18.0-48.4%]) and FEV1

improvement throughout the study. There was a trend for greater AQLQ

improvements in AAs over the course of the study. In PROSPERO,

Caucasians and AAs experienced similar on-study exacerbation rates

(0.76 [0.65-0.88] vs. 0.77 [0.56-1.10]) and AQLQ improvements.

Caucasians trended towards greater FEV1 improvement over the course

of the study. CIs overlapped for all outcomes.

CONCLUSIONS: Results from these two studies suggest that AAs and

Caucasians with moderate-to-severe asthma respond to omalizumab

similarly in terms of exacerbation, FEV1 and AQLQ improvements.

Limitations included post-hoc analyses and lack of comparison in patients

from other racial backgrounds.
065 Treatment Response To Omalizumab And
Reduced Asthma Exacerbations And Asthma-
Related Healthcare Resource Use From The
Real-World PROSPERO Study
Allan Luskin1, Yaminah Rajput2, Tmirah Haselkorn3, Ming Yang2, Jo-

seph Dang2, Bradley Chipps, MD FAAAAI4; 1Healthy Airways, 2Genen-

tech, Inc, 3EpiMetrix, Inc, 4Capital Allergy and Respiratory Disease

Center.

RATIONALE: The Global Evaluation of Treatment Effectiveness

(GETE) instrument is used to assess an investigator’s impression of

treatment effectiveness on a subject’s asthma symptoms in clinical trials. In

previous studies, GETE at 16 weeks accurately predicted response to

omalizumab and control of exacerbations. We examined the relationship

between treatment response, asthma exacerbations, and asthma-related

HCRU reductions beyond 16 weeks in the real-world US observational

PROSPERO study.

METHODS: PROSPERO was a prospective, single-arm, 48-week,

multicenter study. Patients (≥12 years) with allergic asthma (n5801)

initiating omalizumab based on physician-assessed need and non-missing

(n5 646) GETE evaluations were included. ‘GETE responders’ were those

achieving an ‘excellent’ (complete) or ‘good’ (marked) improvement in

asthma control. Asthma exacerbations (worsening asthma symptoms

requiring oral corticosteroids, emergency department [ED] visit or hospi-

talization), and asthma-related hospital admissions, ED visits, and un-

scheduled physician’s office visits were examined by GETE responder

status at study end/early termination.

RESULTS: Following omalizumab treatment (median: 11.2 months),

76.4% (493/646) of patients achieved an ‘excellent’ (complete) or ‘good’

(marked) improvement in asthma control (‘GETE responders’). GETE

responders exhibited lower mean (SD): exacerbation rates (0.65 [1.25] vs

1.31 [1.66]), and number of asthma-related hospital admissions (0.04

[0.25] vs 0.10 [0.55]), ED visits (0.12 [0.52] vs 0.24 [0.70]), and

unscheduled physicians’ office visits (0.33 [0.72] vs 0.73 [1.31]) than

non-responders following omalizumab treatment. Overall safety results are

available in Casale JACI:IP 2019;7(1):156-64.

CONCLUSION: The majority of omalizumab-treated patients were

GETE responders. GETE-defined responders exhibited fewer asthma

exacerbations and lower asthma-related HCRU after nearly one year of

follow-up versus non-responders.
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066 Effectiveness of benralizumab in patients with
severe asthma
Hirofumi Watanabe, MD1, Taisuke Akamatsu1, Keita Hirai2, Hiromasa

Nakayasu1, Kanami Tamura1, Toshihiro Masuda1, Shingo Takahashi1,

Yuko Tanaka, MD1, Yutaro Kishimoto1, Kyohei Oishi1, Mika Saigusa1,

Akito Yamamoto1, Satoru Morita1, Kazuhiro Asada1, Toshihiro Shirai1;
1Shizuoka General Hospital, 2School of Pharmaceutical Sciences, Univer-

sity of Shizuoka.

RATIONALE: Benralizumab, an interleukin-5 receptor antibody, can be

used in patients with severe asthma resistant to existing treatments. This

study aimed to clarify the usefulness of benralizumab in clinical practice.

METHODS: We included 24 patients who were administered benralizu-

mab between April 2018 and July 2019. Changes in parameters, including

Global Evaluation of Treatment Effectiveness (GETE) scale, ACT,ACQ-5,

blood eosinophils, FeNO, and spirometry, after 4 and 24 weeks of

administration were examined.

RESULTS: Of the 24 patients, 21 completed the treatment for 24 weeks.

ACTand ACQ improved in 64% and 76% of the patients, respectively, at 4

weeks, and the effect continued until 24 weeks. The dosewas reduced in 10

of 16 patients administered with oral corticosteroid. The mean FEV1

improved at 4 weeks.Moderate positive correlation was found between the

improvement rate of FEV1 and eosinophil count before treatment

(rho50.653), and an ROC analysis revealed that a 10% improvement in

FEV1 was predicted by the eosinophil count before treatment with the best

cut-off value of 200/ml. In patients without increased blood eosinophils,

improvement in FEV1 was poor; however, the steroid dose could be

reduced in 40% of the patients, and symptom scores also improved. In

patients who completed benralizumab for 24 weeks, the frequency of

exacerbations was significantly reduced compared with that 24 weeks

before administration (19% vs 51%, p50.006).

CONCLUSIONS: Benralizumab improved pulmonary function, depend-

ing on peripheral blood eosinophil count and symptoms, and reduced the

frequency of exacerbation.
067 Seasonal efficacy of mepolizumab in patients
with severe eosinophilic asthma – meta-
analysis from two phase 3 trials
Camille Taill�e1, Elliot Israel, MD FAAAAI2, Jason Lee3, Alina Gruber4,

Steven Smith, PhD MSc5, Stephen Mallett6, Steven Yancey, MS MBA5,

Eric Bradford5, Frank Albers, MD PhD7, Mark Liu, MD8; 1Hôpital Bichat,

APHP, Paris, 2Brigham and Women’s Hospital, Boston, 3Evidence Based

Medical Educator Inc., Toronto, 4Laboratoire GSK France, Rueil Malmai-

son, 5GlaxoSmithKline, Research Triangle Park, 6GlaxoSmithKline,

Stockley Park, Uxbridge, 7Avillion LLP, Eccleston Yards, London, 8Johns

Hopkins Asthma and Allergy Center, Baltimore.

RATIONALE: Exacerbation risk for an asthmatic patient is influenced by

a number of factors, including atopic status and seasonal triggers.

However, there are limited studies (mepolizumab IV pooled data only)

investigating the effect of mepolizumab 100mg SC on seasonal

exacerbations.

METHODS: This post-hoc subgroup analysis of MENSA

(NCT01691521) and MUSCA (NCT02281318) trials investigated the

exacerbation rate per season and the proportion of patients per month

reporting a clinically significant exacerbation (requiring administration of

systemic glucocorticoids for ≥3 days or an emergency department visit/

hospitalization) while receiving mepolizumab or placebo according to

atopic status (positive/negative; sensitive to ≥1 allergen) and by seasonal

allergen sensitivity (positive/negative; sensitive to ≥1 seasonal allergen).

RESULTS: In the intent-to-treat population (n5911), there were 480

(53%) non-atopic patients and 431 (47%) atopic patients. Additionally, 290

(32%) patients were positive for ≥1 seasonal allergen and 621 (68%) were

not. Seasonal variations in the proportion of patients reporting an

exacerbation (range 3-19%) was observed in the placebo arm and the

exacerbation rate varied from 1.14-2.20 /year. In contrast, mepolizumab
had a lower and a more consistent response compared to placebo for the

proportion of patients reporting an exacerbation (range 2-9%) and the

exacerbation rate (range 0.37-0.97 /year).

CONCLUSIONS: Overall, these data suggest that atopy and seasonal

allergies influence exacerbations over a 12-month period. Although the

magnitude of the response to mepolizumab versus placebo varied, this was

mainly driven by the placebo arm since season, atopic status or seasonal

allergen sensitivity had minimal effect on the patients receiving mepoli-

zumab treatment.

FUNDING: GSK(meta-analysis: 208115 [MEA115588/

NCT01691521;200862/NCT02281318])
068 Influence of Key Clinical Baseline
Characteristics on Benralizumab Response for
Patients with Severe, Uncontrolled Asthma and
Moderate Blood Eosinophilia
Bradley Chipps, MD FAAAAI1, Jonathan Corren, MD FAAAAI2, Elliot

Israel, MD FAAAAI3, Peter Barker4, James Kreindler5, Paul Newbold4;
1Capital Allergy & Respiratory Disease Center, Sacramento, CA, United

States, 2David Geffen School of Medicine at UCLA, Los Angeles, CA;

Allergy Medical Clinic, Los Angeles, CA, United States, 3Brigham and

Women’s Hospital, Boston, MA, United States, 4AstraZeneca, Gaithers-

burg, MD, United States, 5AstraZeneca, Wilmington, DE, United States.

RATIONALE: Various clinical characteristics are significantly associated

with enhanced benralizumab response for patients with severe, uncon-

trolled asthma and blood eosinophil counts (BEC) ≥300 cells/mL (Eur

Respir J 2018;52:1800936). We evaluated these factors’ influence on ben-

ralizumab response for patients with BEC 150–299 cells/mL.

METHODS: This post-hoc analysis of pooled data from Phase III

SIROCCO (Lancet 2016;388:2115–27) and CALIMA (Lancet

2016;388:2128–41) trials evaluated baseline factors of oral corticosteroid

(OCS) use, history of nasal polyposis (NP), prebronchodilator forced vital

capacity (FVC) <65% predicted, ≥3 exacerbations during the year before

enrollment, and asthma diagnosis at ≥18 years of age. Pooled benralizu-

mab Q4W and Q8W data were compared with placebo.

RESULTS: Baseline factors of ≥3 prior exacerbations, OCS use, and

history of NP were associated with enhanced exacerbation rate reduction

(rate ratio [95% confidence interval {CI}], n5benralizumab/placebo):

0.57 (0.34, 0.97), n558/35; 0.49 (0.24, 1.04), n521/14; and 0.34 (0.11,

1.02), n522/12, respectively, compared with the total subpopulation: 0.59

(0.40, 0.88), n5190/88. Baseline factors of ≥3 prior exacerbations, OCS

use, FVC <65% predicted, and asthma diagnosis at ≥18 years of age were
associated with enhanced improvement in prebronchodilator forced

expiratory volume in 1 second (difference vs. placebo [L] [95% CI],

n5benralizumab/placebo): 0.116 (20.016, 0.249), n558/35; 0.130

(20.078, 0.337), n521/14; 0.214 (0.048, 0.380), n530/27; and 0.142

(0.048, 0.235), n5139/54, respectively, compared with the total subpop-

ulation: 0.101 (0.016, 0.186), n5190/88.

CONCLUSIONS: Exacerbation history, OCS use, history of NP, FVC,

and age at asthma diagnosis are associated with enhanced benralizumab

efficacy for patients with severe, uncontrolled asthma and moderate

eosinophilia.
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Therapies
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David Khan, MD FAAAAI1, Rory Nicolaides, MD2; 1University Texas

SW Medical Center, 2UT Southwestern Medical Center.

RATIONALE: Patients with multiple allergic/immunologic diseases may

require simultaneous biologic therapies. However, there is a paucity of

literature regarding patient safety and outcomes while receiving dual

biologic therapies.

METHODS: A search of the electronic medical record was performed to

identify patients over 18 years old treated with a biologic from our allergy,

asthma, and immunology specialty clinics at 2 large urban hospitals, and a

second biologic for any other indication within the last 10 years. The first

biologicwas required to be one commonly used in allergy and immunology

practices (omalizumab, mepolizumab, benralizumab, reslizumab, dupilu-

mab, canakinumab). Dual therapy was subcategorized into either a period

of overlap (at least one dose of each biologic within 30 days), or ongoing

therapy (simultaneous treatment with both biologics beyond 30 days).

RESULTS: A total of 314 patients in our clinics have been treated with a

biologic, 26 (8.3%) of whom received dual biologic therapy. Twelve

patients received ongoing simultaneous biologic therapy while 14 had a

period of overlap with a second biologic. Eleven of 12 patients receiving

ongoing therapy had a positive clinical response to the ‘‘allergy"-based

biologic. Dual biologic therapy was not associated with serum sickness-

like reactions, infusion related or injection site reactions, or any other

significant adverse reaction. There was no evidence of increased immune

suppression or frequency of infections reported by patients.

CONCLUSIONS: This report of patients on dual biologic therapy adds to

the literature suggesting that dual biologics may not increase risk or impair

clinical response.
S
070 Use of Monoclonal Antibodies for Asthma in the
United States, 2003-2019
Ayobami Akenroye1, James Heyward1, Caleb Alexander, MD MS1, Cor-

inne Keet, MD MS PhD2; 1Johns Hopkins University, 2John Hopkins

Hospital.

RATIONALE: Little is known about the use of the five monoclonal

antibodies approved by the FDA for the treatment of asthma.We quantified

trends and patterns of utilization of these biologics.

METHODS: We used the IQVIA National Disease and Therapeutic

Index� (NDTI), a nationally representative survey of over 4000 office-

based physicians in the US.We focused on ambulatory visits where asthma

was diagnosed and treated with one or more of the biologics (‘‘treatment

visit’’).

RESULTS: From 2003 to 2019, annual asthma-related visits plateaued

between 12 and 14 million. Biologic treatment visits ranged from 0.4% of

an estimated 14,167,830 asthma-related visits in 2004, the first full year

with a biologic available, to 1.1% of 14,343,305 visits in 2018, the most

recent year with complete data [trend, p50.03]. Omalizumab was the most

used biologic, accounting for 53% of the visits in 2018, followed by

mepolizumab (26%), benralizumab (21%), and reslizumab (0.7%). Data

on dupilumab use is limited given its recent introduction. Of these biologic

treatment visits, 58% were female, 48.6% 40-59 years of age, 21% 60-74

years, 17% 20-39, 9% 6-19, and <5% >575 years of age. 66.8% were

white, 14% black, and 12%Hispanic. These visits were mostly to allergists

[55%] and pulmonologists [32%]. Internists, family practitioners, and

pediatricians accounted for 9%, 2%, and 0.5% of these visits respectively.

CONCLUSIONS: There is an overall increasing trend in the use of

biologics for asthma with omalizumab remaining the most commonly

prescribed biologic for asthma. Use of mepolizumab and benralizumab is

increasing.
071 Practical use of Ellipta, a once-daily, dry
powder inhaler for children with asthma
Laura Sutton, PharmD1, Philip Halverson2, Joel Liem, MD3, Kathryn

Collison1, Logan Heyes4, Renu Jain4, Jamie Rees4, Warren Lenney4,

Raj Sharma4; 1GlaxoSmithKline, 2Allergy and Asthma Specialists, 3Joel

Liem Medicine Professional Corporation, 4GlaxoSmithKline plc.

RATIONALE: Pediatric asthma studies indicate that many children

demonstrate incorrect inhaler use even after instruction. We aimed to

evaluate the proportions of children with asthma, in two age groups, who

correctly used the once-daily Ellipta dry powder inhaler (DPI), and who

found the Ellipta DPI easy to use.

METHODS: Multicenter, single-arm, stratified, open-label, randomized,

placebo study. Children (5–7 and 8–11 years of age), continuing their usual

inhaled asthma medication, were trained in, and required to demonstrate,

correct placeboEllipta DPI use at their first clinic visit. The Ellipta DPIwas

used once daily for 2862 days at home. Returning to the clinic, children

were randomized to an ease-of-use questionnaire, and rated Ellipta DPI use

as ‘‘easy’’ or ‘‘hard’’. After questionnaire completion, children were asked

to demonstrate correct DPI use. Correct use and ease-of use were assessed

in each age stratum (co-primary endpoints) and for all participants

(secondary endpoint).

RESULTS: Of 222 enrolled participants, one withdrew and 221 returned

to the clinic. 92% of 5–7 year olds (n581/88) and 93% of 8–11 year olds

(n5124/133) demonstrated correct Ellipta DPI use on their first attempt

(overall, 93% [n5205/221]), with 98% of these children (5–7 year-olds

[n579/81]; 8–11 year-olds [n5121/124]; overall [n5200/205]) rating the

DPI as ‘‘easy’’ to use.

CONCLUSIONS: Most children were able to use the once-daily Ellipta

DPI correctly and easily, suggesting that the Ellipta DPI may simplify

inhaler use for children with asthma in clinical practice.
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072 Step-up to high dose fluticasone furoate in
combination with long-acting bronchodilator in
inadequately controlled asthma: the CAPTAIN
study
Nicola Hanania, MD, MS1, Edward Kerwin, MD FAAAAI2, Ian

Pavord, MD3, Huib Kerstjens4, Steven Pascoe, MD5, Guy Peachey5, An-

drew Fowler5, Zelie Bailes5, Dawn Edwards5, Neal Sule5, Neil Barnes6,

Frances Gardiner5, Laurie Lee, MD5; 1Baylor College of Medicine, 2Cri-

sor LLC Research, Clinical Research Institute of Southern Oregon, 3Uni-

versity of Oxford, 4University of Groningen and University Medical

Center Groningen, 5GlaxoSmithKline, 6GlaxoSmithKline; Barts and the

London School of Medicine and Dentistry.

RATIONALE: Little evidence exists that doubling inhaled corticosteroid

(ICS) dose improves clinical outcomes. We evaluated this in inadequately

controlled asthma patients receiving ICS/long-acting b2-agonist (LABA)

therapy.

METHODS: Phase III, randomized, double-blind, 24-52 week, parallel-

group study in adults with asthmawith pre-bronchodilator FEV1<85%and

Asthma Control Questionnaire (ACQ-6) score ≥1.5, receiving ICS/LABA
with daily >250mcg fluticasone propionate/equivalent. Following 3-week

run-in and 2-week stabilization on open-label low-medium dose ICS/

LABA, patients were randomized to once-daily FF/VI (100/25, 200/

25mcg) or FF/umeclidinium/VI (100/31.25/25, 100/62.5/25, 200/31.25/

25, 200/62.5/25mcg) via Ellipta inhaler. Endpoints for FF/VI 200/25mcg

versus 100/25mcg are reported here: mean change from baseline in trough

FEV1 atWeek 24 (primary), annualizedmoderate/severe asthma exacerba-

tion rates, proportion of ACQ-7 and St George’s RespiratoryQuestionnaire

(SGRQ) responders (Week 24).

RESULTS: During run-in and stabilization, ICS/LABA therapy provided

clinically meaningful improvements from baseline in mean [SD] trough

FEV1 (287 [356] mL) and ACQ-6 score (0.632 [0.762]) in the intent-to-

treat population (n52436). Post randomization, FF/VI 200/25mcg

improved mean trough FEV1 versus FF/VI 100/25mcg by 51mL (95%

CI: 8-95) and reduced exacerbation rate versus 100/25mcg (rate ratio

[95%CI]: 0.65 [0.50-0.85]). Responder rates for FF/VI 200/25mcg versus

100/25mcg were 58% versus 52% for ACQ-7 (OR 1.34; 95%CI: 1.00-

1.79), and 68% versus 64% for SGRQ (OR 1.21; 95%CI: 0.89-1.63).

There was no increase in adverse events for FF/VI 200/25mcg versus

100/25mcg.

CONCLUSIONS: Doubling FF dose in inadequately controlled asthma

patients on FF/VI reduces exacerbations by 35% and provides modest

improvements in FEV1 and ACQ-7, demonstrating an ICS dose response

on outcomes.

FUNDING: GSK (study 205715/NCT02924688).
073 Asthma-Related Outcomes in A Real-World
Study of MP-AzeFlu to Treat Allergic Rhinitis
Ludger Klimek1, Petr Cap2, Gabriella Galffy3, Melanie Emmeluth4, Ar-

kady Koltun5, Ferdinand Kopietz4, Duc Tung Nguyen4, Hans Christian

Kuhl4, Ranny Van Weissenbruch6, Wolfgang Pohl7, David Price8, Glennis

Scadding9, Joaquim Mullol, MD PhD FAAAAI10; 1Center for Rhinology

and Allergology, Wiesbaden, Germany, 2Hospital Na Homolce, Prague,

Czech Republic, 3Pulmonology Hospital, T€or€okb�alint, Hungary,
4MEDA Pharma GmbH & Co. KG (A Mylan Company), 5Mylan Pharma-

ceuticals, 6Wilhelmina Ziekenhuis, Assen, The Netherlands, 7Karl Land-

steiner Gesellschaft, Institut f€ur Klinische und experimentelle

Pneumologie, Vienna, Austri, 8University of Aberdeen, Aberdeen, United

Kingdom, 9Royal National Throat Nose and Ear Hospital, London, En-

gland, 10Hospital Clinic - IDIBAPS, CIBERES, Universitat de Barcelona.

Barcelona, Catalonia, Spain.

RATIONALE: Up to 40%of allergic rhinitis (AR) patients have comorbid

asthmawith need for treatment. Poor control of AR predicts poor control of

asthma and may necessitate increased use of rescue treatment. We
evaluated the effect of MP-AzeFlu on asthma symptoms and reliever

medication use in patients with comorbid AR and asthma.

METHODS: This was a multinational, prospective, noninterventional

study that enrolled patients with moderate-to-severe AR for whom MP-

AzeFlu was prescribed for the first time. AR symptoms and asthma

symptoms were measured by a Visual Analogue Scale (VAS; not at all

bothersome5 0 mm; extremely bothersome5 100 mm). VAS scores were

recorded before and after the treatment period of 14 days. After the

treatment period, patients reported whether the frequency of reliever

medication use increased, decreased, or was unchanged.

RESULTS: Of the 1103 enrolled patients, 267 (24.2%) had comorbid

asthma. Patients reported mean (SD) asthma reliever medicine use of 5.1

(7.5) times in the week prior to starting MP-AzeFlu. The AR response rate

(AR-VAS score <50 mm at least once during the treatment period) was

81.8% for patients with AR and asthma compared with 86.6% for total

patients. Mean VAS score for asthma symptoms decreased by 25.7 mm

from baseline. Among the 241 patients with data available, the frequency

of asthma reliever medication usage was reduced for 57.6% of patients

(n5139) and unchanged for 38.6% of patients (n593).

CONCLUSIONS: Use of MP-AzeFlu for AR was associated with

decreased asthma symptoms and a reduction in the frequency of asthma

reliever medication usage.
074 Decreased Length of Stay In Asthmatic Patients
Using A Multidisciplinary Bronchodilator
Titration Guideline
Ariela Agress1, Deena Miller1, William Cuddy1, Peter Eldridge1, Georgia

Christakis1, Candice Williams1, Dana Lorber1, Kristina Schrull-Valiente1,

Karen Brandstaedter1, Simon Li1, Yehudit Pollack1; 1Westchester Medical

Center.

RATIONALE: Current asthma scoring systems have only been designed

for utilization by 1 or 2 provider types. We created an asthma score and

bronchodilator weaning guideline for use by multiple provider types.

METHODS: An asthma score was developed and tested for high inter-

rater reliability amongst respiratory therapists, nurses and physicians. A

titration guidelinewas created based on agreement of all bedside providers.

Pediatric inpatients >2 years old were scored by a provider prior to each

albuterol treatment; albuterol interval and doses were titrated per

guideline. We measured adherence to guideline, age, initial severity of

subjects, time to dischargeable albuterol dose (q3 hour interval) and length

of stay.

RESULTS: In 224 scored patients, the median scoring adherence in the

most and least adherent patient groups was 88% and 11% respectively.

With high adherence (n556 per group), we observed a median reduction

of 24 hours in the time to dischargeable albuterol dose (p<0.001).

Similarly, median length of stay was reduced by 15.1 hours (p50.02).

The relationship between time to dischargeable albuterol dose and initial

score severity was strong (r50.512), whereas its relationship with age

was weak (r50.169). In the most adherent group, 21% of subjects had

high initial scores, which was similar to the least adherent group (16%).

Balancing factors such as rapid responses and readmissions within 7

days did not increase during use of the guideline.

CONCLUSIONS: High score compliance and guideline adherence led to

increased efficiency in treatment of pediatric patients admitted with status

asthmaticus.
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075 Effect of Tezepelumab on Exacerbations in
Patients with Severe, Uncontrolled Asthma,
According to Baseline Body Mass Index:
Results from the Phase 2b PATHWAY Study
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Chris Ambrose1, Gene Colice1, Kinga Salapa2, Jane Parnes3, Jonathan

Corren, MD FAAAAI4; 1AstraZeneca, Gaithersburg, MD, USA, 2Astra-

Zeneca, Warsaw, Poland, 3Amgen, Thousand Oaks, CA, USA, 4David

Geffen School of Medicine, University of California at Los Angeles

(UCLA), Los Angeles, CA, U.

RATIONALE: Tezepelumab is a human monoclonal antibody that blocks

activity of thymic stromal lymphopoietin (TSLP), an epithelial cytokine

implicated in asthma pathogenesis. In the PATHWAY study

(NCT02054130), tezepelumab consistently reduced annualized asthma

exacerbation rates (AAER) versus placebo in adults with severe, uncon-

trolled asthma, irrespective of baseline disease characteristics. This

analysis evaluated the efficacy of tezepelumab by baseline body mass

index (BMI).

METHODS: Patients aged 18-75 years with severe, uncontrolled asthma

were randomized to receive subcutaneous tezepelumab (70mg every 4

weeks [Q4W], 210mg Q4W, 280mg every 2 weeks) or placebo, for 52

weeks. AAER was estimated for baseline BMI subgroups of <25, 25 to

<30 and ≥30 kg/m2.

RESULTS: Overall, 550 patients were randomized. Lower BMI was

associated with younger age, higher baseline blood eosinophil counts and

higher fractional exhaled nitric oxide levels. Among placebo recipients,

AAER over 52 weeks was similar by BMI subgroup (0.70-0.76 exacer-

bations per person-year). AAER over 52 weeks was reduced by 79% (95%

CI: 57-89), 70% (95% CI: 41-85) and 50% (95% CI: 6-73) for pooled

tezepelumab groups versus placebo in patients with a BMI of <25

(n5175), 25 to <30 (n5185) and ≥30 kg/m2 (n5190), respectively. In

the 210mg Q4W dose group, AAER was reduced by 83% (95% CI: 49-

94) (n539), 62% (95% CI: 4-85) (n545) and 68% (95% CI: 13-89)

(n553), respectively, versus placebo.

CONCLUSIONS: Tezepelumab reduced exacerbations in patients with

severe, uncontrolled asthma irrespective of baseline BMI, providing

further evidence that tezepelumab can meaningfully reduce exacerbations

in a broad population of patients with severe asthma.
076 Efficacy of Mepolizumab Stratified by Baseline
Blood Eosinophil Count
Diego Maselli1, Erika Gonzalez2, Steven Yancey, MS MBA3, Robert

Price, MSc4, Thomas Casale, MD FAAAAI5; 1University of Texas Health

at San Antonio, San Antonio, 2South Texas Allergy and Asthma Medical

Professionals, San Antonio, 3GlaxoSmithKline, Research Triangle Park,
4GlaxoSmithKline, Stevenage, 5University of South Florida Morsani Col-

lege of Medicine, Tampa.

RATIONALE: To assess the relationship between baseline blood

eosinophil counts and mepolizumab efficacy in patients with severe

eosinophilic asthma.

METHODS: A post hoc analysis of data from DREAM, MENSA and

MUSCA was conducted. Mepolizumab (DREAM: 75mg, 250mg, or

750mg intravenously; MENSA: 75mg intravenously or 100mg subcuta-

neously;MUSCA: 100mg subcutaneously) versus placebowas givenQ4W

with standard care (high-dose ICS plus ≥1 additional controller with/

without daily OCS) to patients aged ≥12 years, with a history of ≥2
exacerbations in the previous year requiring systemic corticosteroids, and

evidence of eosinophilic inflammation. The primary outcome was the

annualized rate of exacerbations, stratified by baseline blood eosinophil

count (≥150, ≥300, and ≥500 cells/mL) and ranges (≥150–<300, ≥300–
<500, and ≥500 cells/mL).

RESULTS: 1119 patients received mepolizumab; 624 received placebo.

The overall rate of exacerbations/year was reduced from 1.71 with placebo

to 0.86 with mepolizumab (50% reduction; rate ratio, 95% CI: 0.50, 0.43-

0.58). Exacerbation rate reduction (mepolizumab/placebo) increased from
53% (0.47, 0.40-0.55; n5863/515) in patients with blood eosinophil count

≥150 cells/mL, to 60% (0.40, 0.33-0.49; n5573/359) in patients with≥300
cells/mL and 69% (0.31, 0.24-0.39; n5330/211) in patients with ≥500
cells/mL; reductions of 31% (0.69, 0.49-0.96; n5290/156) and 41% (0.59,

0.43-0.80; n5243/148) were observed in the ≥150–<300 cells/mL and

≥300–<500 cells/mL subgroups, respectively.

CONCLUSIONS: Clinically relevant reductions in exacerbation fre-

quency were seen in patients with a blood eosinophil count ≥150 cells/mL
at baseline. A positive relationship between baseline blood eosinophil

count and clinical efficacy of mepolizumab exists.

FUNDING: GSK (meta-analysis 213079 [MEA112997/NCT01000506;

MEA115588/NCT01691521; 200862/NCT02281318]).
077 Therapeutic switch from omalizumab to
mepolizumab in patients with uncontrolled
severe eosinophilic asthma: treatment effect
by exacerbations in previous year and
maintenance use of OCS
Mark Liu, MD1, Bradley Chipps, MD FAAAAI2, Xavier Mu~noz3, Gilles

Devouassoux4, Miguel Bergna, MD5, Steven Smith, PhD MSc6, Frank

Albers, MD PhD7, Robert Price, MSc8, Jay Azmi9, Dmitri Galkin6, Ken-

neth Chapman10; 1Pulmonary and Critical Care Medicine, Johns Hopkins

Asthma and Allergy Center, Baltimore, 2Capital Allergy and Respiratory

Disease Center, Sacramento, 3Hospital Universitari Vall d’Hebron, Barce-

lona, 4Hôpital de la Croix Rousse, Hospices Civils de Lyon, UCB Lyon 1,

Lyon, 5CEMER, Vicente Lopez, Buenos Aires, 6GlaxoSmithKline,

Research Triangle Park, 7Avillion LLP, Eccleston Yards, London, 8Glax-

oSmithKline, Stevenage, 9GlaxoSmithKline, Stockley Park, Uxbridge,
10University Health Network, Univeristy of Toronto, Toronto.

RATIONALE: In the OSMO (Omalizumab switch to Mepolizumab)

study, patients not optimally controlled despite receiving high-dose inhaled

corticosteroids and another controller(s) plus omalizumab, were switched

to mepolizumab treatment while continuing their standard of care (SoC).

We evaluated the changes in clinical outcomes after switching stratified by

exacerbation history in the prior year and maintenance oral corticosteroid

(OCS) use.

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

single-arm OSMO study (204471; NCT02654145). Patients with uncon-

trolled severe eosinophilic asthma (SEA), treated with omalizumab (≥4
months), were switched directly to mepolizumab 100mg subcutaneously

every 4 weeks for 32 weeks. Endpoints included changes from baseline

at Week 32 in ACQ-5 score (primary), St George’s Respiratory

Questionnaire (SGRQ) score and pre-bronchodilator forced expiratory vol-

ume in 1 second (FEV1) and change in exacerbation rates.

RESULTS: At week 32 (n5145 [intent-to-treat population]; 24%were on

maintenance OCS; 50%, 27% and 23% had ≤2, 3 and ≥4 exacerbations in
the previous year respectively), marked improvements in the least squares

mean change from baseline ACQ-5 score (minimal clinically important

difference (MCID) 0.5; -1.52, -1.51 and -1.22 respectively) and SGRQ

score (MCID 4; -18.4, -20.3 and -18.7 respectively) were observed

regardless of prior exacerbation history. Similar results were observed

for FEV1 and exacerbation rates and regardless of maintenance OCS.

CONCLUSIONS: Prior exacerbation history and maintenance OCS use

did not alter the improvement in asthma control, health status, lung

function and reduction of exacerbation rates in patients with SEA

uncontrolled by omalizumab following a direct switch to mepolizumab.

FUNDING: GSK [204471;NCT02654145]
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078 Real-World Evidence of Improved Patient
Outcomes with Reslizumab in Adults with
Severe Eosinophilic Asthma (SEA): Subgroup
Analyses of Patients Using Maintenance Oral
Corticosteroids (OCS) Prior to Treatment
Initiation
Reynold Panettieri, MD1, Michael Wechsler, MD2, Stephen Peters, MD

PhD FAAAAI3, Bradley Chipps, MD FAAAAI4, Tanisha Hill, MPH5, Ri-

nat Ariely5, Michael Depietro, MD5, Emi Terasawa6, Darren Thomason6;
1Rutgers University, New Brunswick, NJ, USA, 2National Jewish Health,

Denver, CO, USA, 3Wake Forest School of Medicine, Winston-Salem,

NC, USA, 4Capital Allergy & Respiratory Disease Center, Sacramento,

CA, USA, 5Teva Branded Pharmaceuticals R&D Inc., Malvern, PA,

USA, 6Analysis Group, Inc., New York, NY, USA.

RATIONALE: Effectiveness of reslizumab in U.S. clinical practice was

demonstrated in a real-world study. Herewe present data in the subgroup of

patients using maintenance OCS therapy pre- and post-reslizumab

treatment.

METHODS: A multicenter, retrospective chart review, collating patient-

level data on adults with SEA receiving reslizumab for ≥7 months.

Outcomes analyzed 6 months

pre- and post-reslizumab treatment included maintenance OCS use,

healthcare resource usage (HRU), CAEs, FEV1 percent predicted

(FEV1PP), and Asthma Control Test (ACT) scores.

RESULTS: Baseline characteristics, including mean6SD blood eosino-

phil counts of 5286378 cells/mL, in 37 patients receiving maintenance

OCS pre- and post-reslizumab treatment initiation suggested greater

asthma severity versus the full study sample (N5215). Post-reslizumab,

19 (51.4%) patients discontinued OCS therapy within

7 months, while 21 (56.8%) patients remained on OCS therapy for ≥4
months but reduced mean OCS dose from 20.6 mg/day to 15.5 mg/day.

Patients with any

CAE (78.4% vs 35.1%) and average number of CAEs per patient (1.59 vs

0.49) were significantly reduced (both p<0.001) post-reslizumab.

Significant improvements in FEV1PP (60.2% vs 66.7%; p50.008) and

ACT scores (14.4 vs 18.6; p<0.001), and significant reductions in

asthma-related HRU were reported: inpatient admissions, 37.8% vs 2.7%

(p<0.001), mean days hospitalized (1.9463.98 vs 0.1260.70); ER visits,

73.0% vs 37.8% (p<0.001); urgent care visits, 40.6% vs 12.5%

(p50.007); unscheduled outpatient visits, 75.0% vs 55.6% (p50.035).

CONCLUSIONS: In SEA patients using OCSmaintenance therapy in the

real-world setting, more than half discontinued OCS within 7 months after

starting reslizumab. Reslizumab treatment was associated with improved

symptom control and asthma-related HRU reduction.
079 Mepolizumab Reduces Exacerbations and
Improves Health-Related Quality of Life in
Patients With Severe Asthma and Nasal
Polyps, Sinusitis, or Allergic Rhinitis
Neal Jain1, Dareen Siri, MD FAAAAI2, Steven Yancey, MS MBA3, Rob-

ert Price, MSc4, Sally Wenzel, MD5; 1San Tan Allergy, Gilbert, 2Midwest

Allergy Sinus Asthma SC/SWIA Clinical Research Center, Normal,
3GlaxoSmithKline, Research Triangle Park, 4GlaxoSmithKline, Steven-

age, 5University of Pittsburgh Medical Center, Pittsburgh.

RATIONALE: Mepolizumab reduces rates of severe asthma exacerba-

tions in patients with type 2 high eosinophilic inflammation. We examined

the impact of mepolizumab on clinically significant exacerbations and

health-related quality of life (HRQoL) in patients with severe eosinophilic

asthma and upper respiratory comorbidities.

METHODS: Pooled, posthoc analyses of data from DREAM, MENSA,

SIRIUS, andMUSCA assessed rates of clinically significant exacerbations

(defined as worsening of asthma requiring systemic corticosteroids and/or

hospitalization/emergency room visits) and mean change from baseline in
St George’s Respiratory Questionnaire (SGRQ) total scores in patients

aged ≥12 years with nasal polyps (NP), sinusitis, or allergic rhinitis (AR).
RESULTS: 1189 patients received mepolizumab; 689 received placebo.

Rates of clinically significant exacerbations improved with mepolizumab

versus placebo by 68%and 44% in patients with/without NP (n5293/1576;

rate ratio [RR]: 0.32 [95% CI 0.24,0.45]/0.56 [0.48,0.65]), by 49% in both

patients with/without sinusitis (n5288/1581; 0.51 [0.36,0.73]/0.51

[0.44,0.59]), and by 50% in both patients with/without AR (n5911/958;

0.50 [0.41,0.61]/0.50 [0.41,0.61]). Improvements in mean SGRQ scores

with mepolizumab versus placebo reached minimally important differ-

ences (MID) in patients with/without NP (11.3 and 6.0), with/without

sinusitis (8.6 and 6.3) and with/without AR (8.0 and 6.1). Improvements in

exacerbations and QoL were largest in patients with NP.

CONCLUSIONS: Patients with severe eosinophilic asthma and comorbid

NP, sinusitis, or AR demonstrated marked improvements in clinically

significant asthma exacerbation rates and HRQoL following mepolizumab

treatment; these improvements were similar or numerically greater than

those experienced by patients without these comorbidities.

FUNDING: GSK (meta-analysis 209140 [MEA112997/NCT01000506;

MEA115588/NCT01691521; 200862/NCT02281318; MEA115575/

NCT01691508]).
080 Exacerbation Reduction In Patients Based Upon
Baseline Eosinophil Counts and FEV1
Reversibility
Steven Yancey, MS MBA1, Jonathan Corren, MD FAAAAI2, Robert

Price, MSc3, Mario Castro, MD MPH4; 1GlaxoSmithKline, Research Tri-

angle Park, 2David Geffen School of Medicine at UCLA, Los Angeles,
3GlaxoSmithKline, Stevenage, 4University of Kansas School of Medicine,

Kansas City.

RATIONALE: Mepolizumab has been shown to reduce the rate of

exacerbations in patients with severe eosinophilic asthma. This analysis

was designed to assess exacerbation response by baseline blood eosinophil

counts and forced expiratory volume in 1 sec (FEV1) reversibility.

METHODS: DREAM evaluated intravenous mepolizumab (75 mg, 250

mg, or 750 mg) or placebo every 4 weeks for 52 weeks in patients with

severe asthma with a history of ≥2 asthma exacerbations in the previous

year, and evidence of eosinophilic inflammation. We conducted a post hoc

analysis to assess exacerbation rates in these patients, stratified by baseline

blood eosinophil counts (<300/≥300 cells/mL) and reversibility (increase

in FEV1 of ≥12% and ≥200 mL following albuterol). Exacerbation rates

were compared for placebo and mepolizumab (combined doses) in sub-

groups: low eosinophils/non-reversible (L/N); low eosinophils/reversible

(L/R); high eosinophils/non-reversible (H/N) and high eosinophils/revers-

ible (H/R).

RESULTS: 604 patients with baseline blood eosinophil count and

reversibility data were analyzed (placebo:mepolizumab): L/N n511:79;

L/R n557:161; H/N n519:61; H/R n567:149. Exacerbation rates were

significantly reducedwithmepolizumab vs placebo in all subgroups—L/R:

41% reduction; rate ratio: 0.59 (95% confidence interval: 0.40–0.87); H/N:

81%; 0.19 (0.12–0.30) and H/R: 50%; 0.50 (0.35–0.71)—except for the L/

N subgroup (1.75 [0.66–4.62]).

CONCLUSIONS: Previous analyses have shown an association between

exacerbation reduction with mepolizumab and higher baseline eosinophil

counts, and that reversibility does not predict response. This exploratory

analysis reaffirms that baseline blood eosinophil counts are the best

predictor of exacerbation response and airway reversibility may not have

additional impact.

FUNDING: GSK [MEA112997/NCT01000506]
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081 Real-world Evidence of Improved Patient
Outcomes With Reslizumab in Non-
exacerbating Patients With Severe
Eosinophilic Asthma (SEA): A Subgroup Analysis
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Stephen Peters, MD PhD FAAAAI1, Michael Wechsler, MD2, Bradley

Chipps, MD FAAAAI3, Tanisha Hill, MPH4, Rinat Ariely4, Michael

Depietro, MD4, Emi Terasawa5, Darren Thomason5, Reynold Panettieri,

MD6; 1Wake Forest School of Medicine, Winston-Salem, NC, 2National

Jewish Health, Denver, CO, 3Capital Allergy & Respiratory Disease Cen-

ter, Sacramento, CA, 4Teva Branded Pharmaceuticals R&D Inc., Malvern,

PA, 5Analysis Group, Inc., New York, NY, 6Rutgers University, New

Brunswick, NJ.

RATIONALE: Outcomes from a real-world study reflected the effective-

ness of reslizumab in U.S. clinical practice. Here we present the subgroup

analyses of patients without CAEs, pre- and post-reslizumab treatment.

METHODS: Patient-level data on adults with SEA receiving reslizumab

for ≥7 months were collated via a multicenter, retrospective chart review.

Patient outcomes during the 6 month pre- and post-reslizumab initiation

included FEV1 percent predicted (FEV1PP), healthcare resource usage

(HRU), and Asthma Control Test (ACT) scores.

RESULTS: A subgroup of 76 non-exacerbating patients were identified

from the full study sample (N5215). Statistically significant improve-

ments were seen pre- versus post-reslizumab treatment in FEV1PP re-

sponses (64.3% vs 72.0%; p<0.001), and ACT scores (14.5 vs 17.6;

p<0.001). Clinically meaningful improvements in FEV1PP of ≥5% and

ACT scores ≥3 points were reported in 60.5% and 51.4% of the subgroup

patients, respectively. Significant reductions in HRU were observed pre-

versus post-reslizumab initiation: inpatient admissions, 40.8% vs 18.4%

(p<0.001); ER visits, 59.2% vs 31.6% (p<0.001), urgent care visits;

56.1% vs 33.3% (p50.001), unscheduled outpatient visits; 72.9% vs

50.0% (p<0.001).

CONCLUSIONS: This real-world reslizumab patient population differed

from cohorts treated with anti-IL5 biologics in clinical trials, who were

typically selected for prior CAE history. While patients in this subgroup

analysis did not have CAEs, pre- or post-reslizumab, their baseline ACT

scores indicated a high symptom burden. Study outcomes showed that

these patients had clinically meaningful improvements in symptoms and

significant reductions in HRU following treatment with reslizumab;

suggesting a clinical and economic benefit of reslizumab in clinical

practice, even among non-exacerbating patients.
082 Real-World Evidence of Reductions in Health
Resource Utilization (HRU) and Improved
Efficacy Outcomes Associated with Reslizumab
Treatment in Adults with Severe Eosinophilic
Asthma (SEA) in the United States
Michael Wechsler, MD1, Stephen Peters, MD PhD FAAAAI2, Bradley

Chipps, MD FAAAAI3, Tanisha Hill, MPH4, Rinat Ariely4, Michael

Depietro, MD4, Emi Terasawa5, Darren Thomason5, Reynold Panettieri,

MD6; 1National Jewish Health, Denver, CO, USA, 2Wake Forest Univer-

sity School of Medicine, Winston-Salem, NC, USA, 3Capital Allergy &

Respiratory Disease Center, Sacramento, CA, USA, 4Teva Branded Phar-

maceuticals R&D Inc., Malvern, PA, USA, 5Analysis Group Inc., New

York, NY, USA, 6Rutgers University, New Brunswick, NJ, USA.

RATIONALE: In clinical trials, reslizumab improved lung function and

decreased clinical asthma exacerbation (CAE) frequency in SEA patients;

however, real-world data are limited. We collected data on patients treated

in U.S. clinical practice to assess the real-world effectiveness of

reslizumab.

METHODS: A retrospective chart review collected patient-level data on

adults with SEA receiving reslizumab for ≥7 months. Patient outcomes in
the 6 months pre- and post-reslizumab initiation, included: HRU, CAEs,

FEV1 percent predicted (FEV1PP) and patient-reported asthma control.

RESULTS: The final study sample consisted of 215 patients. At baseline,

patients had mean (SD) age 45.2 years (11.9), mean BMI 27.6 kg/m2 (5.0),

mean FEV1 2.2 L (0.7). 78.1% had FEV1PP<80% and 63.7% had≥1 CAE
during the pre-reslizumab index period. Significant HRU reductions were

observed post- versus pre-reslizumab initiation: inpatient admissions,

10.2% vs 36.7%; ER visits, 29.3% vs 66.0%; urgent care visits, 26.9%

vs 46.9%; unscheduled outpatient visits, 50.7% vs 79.0% (all p<0.005).

67.0% of patients achieved improvement in FEV1PP of ≥5%, and 71.8%

achieved ACT score improvement of ≥3 points (minimal clinically impor-

tant difference). Among patients with ≥1 index period CAE, 84.7%

achieved ≥50% reduction in CAE rate post-reslizumab.

CONCLUSIONS: These real-world study findings reflect outcomes in

reslizumab-treated SEA patients who were symptomatic and poorly

controlled, but had relatively few prior CAEs compared with clinical trial

populations, suggesting that a need for symptom relief is an important

driver of use of biologics in clinical practice. Symptomatic improvements

appeared to be associated with significant HRU reduction among patients

receiving reslizumab.
083 Therapeutic Switch from Omalizumab to
Mepolizumab in Patients with Uncontrolled
Severe Eosinophilic Asthma: Treatment Effect
by ACQ and SGRQ Quartiles
Kenneth Chapman1, Bradley Chipps, MD FAAAAI2, Xavier Mu~noz3,

Gilles Devouassoux4, Miguel Bergna, MD5, Steven Smith, PhD MSc6,

Frank Albers, MD PhD7, Robert Price, MSc8, Jay Azmi9, Dmitri Galkin6,

Mark Liu, MD10; 1University Health Network, University of Toronto, Tor-

onto, 2Capital Allergy and Respiratory Disease Center, Sacramento, 3Hos-

pital Universitari Vall d’Hebron, Barcelona, 4Hôpital de la Croix Rousse,

Hospices Civils de Lyon, UCB Lyon 1, Lyon, 5CEMER, Vicente Lopez,

Buenos Aires, 6GlaxoSmithKline, Research Triangle Park, 7Avillion

LLP, Eccleston Yards, London, 8GlaxoSmithKline, Stevenage, 9GlaxoS-

mithKline, Stockley Park, 10Johns Hopkins Asthma and Allergy Center,

Baltimore.

RATIONALE: In the OSMO (Omalizumab switch to Mepolizumab)

study, patients not optimally controlled despite receiving high-dose inhaled

corticosteroids and another controller(s) plus omalizumab, were switched

to mepolizumab treatment. This analysis evaluated changes in clinical

outcomes after switching stratified by baseline asthma control and health

related quality of life quartiles.

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

single-arm OSMO study (204471;NCT02654145). Patients with uncon-

trolled severe eosinophilic asthma (SEA) who were treated with omalizu-

mab (≥4 months) were switched directly to mepolizumab 100 mg

subcutaneously every 4 weeks for 32 weeks. Endpoints included changes

from baseline asthma Control Questionnaire (ACQ-5) score (primary),

St George’s RespiratoryQuestionnaire (SGRQ) total score, pre-bronchodi-

lator forced expiratory volume in 1 second (FEV1) and exacerbation rates.

RESULTS: At week 32 (n5145 [intent-to-treat population]; mean age:

53.6 years; 59% females), marked improvements in the mean change from

baseline ACQ-5 (minimal clinically important difference (MCID) 0.5;

range -0.44 to -2.03), SGRQ (MCID 4; range -9.6 to -26.7), pre-

bronchodilator FEV1 (MCID 100 mL; range 15 to 225 mL) and exacerba-

tion rate (rate ratio [treatment/pretreatment period] range 0.21 to 0.48)

were observed regardless of patients’ baseline ACQ-5 or SGRQ score.

Mean improvements in ACQ-5/SGRQ exceeded the MCID, with the

exception of FEV1 and asthma control in the <2.5 ACQ-5 category.

CONCLUSIONS: Overall, a direct switch to mepolizumab in patients

with SEA uncontrolled by omalizumab resulted in improved asthma

control. Baseline ACQ-5 and SGRQ scores did not alter clinical efficacy in

terms of asthma control, health status, lung function and exacerbation

rates.

FUNDING: GSK[204471;NCT02654145]
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084 Inhaled corticosteroid use and its implication in
peripheral eosinophil level
Priscila Franco, MD1, Grazielly Pereira, MD1, Pedro Giavina-

Bianchi, MD PhD FAAAAI1, Rosana Agondi, MD PhD2; 1University of

S~ao Paulo, 2Clinical Immunology and Allergy Division.

RATIONALE: One of the effects of systemic corticosteroids is the

reduction in the number of eosinophils. Patients with severe asthma require

high doses of inhaled corticosteroids (ICS) for long period of time to

control disease. The aim of this study was to evaluate the action of ICS on

peripheral eosinophils (Eo).

METHODS: Retrospective study of medical records of patients with

severe asthma, steps 4/5 (GINA 2019), followed at a tertiary center.

Patients using oral corticosteroids were excluded. Demographic data, ICS

dose, specific IgE, total serum IgE, serum cortisol and Eo were evaluated.

RESULTS: Fifty-eight patients were evaluated, 81% female, mean age of

61 years, disease duration of 43.6 years. The average ICS was 1682.8 mcg/

d. Total serum IgE was 398.9 IU/mL and specific IgE was positive in 40

patients (69%). The average cortisol was 5.6 (0-21.8) mcg/dL and the

average Eo, 252.1 (0-1380) cell/mm3. No correlation was observed

between ICS dose and serum cortisol. However, 41.4% patients had Eo

<150 cel/mm3 and therewas an inverse correlation between ICS doses and

Eo levels (p50.029, r250.1), so the higher the dose of ICS, the lower the

level of Eo.

CONCLUSIONS: GINA 2019 recommends the use of monoclonal

antibodies (mAbs) in asthma step 5, directed by phenotype. Some of these

mAbs include as treatment criteria Eo 150 or 300 cell/mm3. In this study

high-dose ICS was related to lower levels of Eo, patients using high doses

of ICS could have reduced Eomasked by high dose of ICS, interferingwith

the recommendation of some mAbs.
085 Real-life study on the efficacy of tiotropium
bromide in pediatric severe asthma
Juliana Murata1, Jessica Drobrzenski1, Caroline Ferreira, MD2, Nathalia

Vital, M~A�dico2, Renata Dias3, Dirceu Sole, MD PhD FAAAAI4, Nelson

Rosario, MD PhD FAAAAI5, Antonio Pastorino6, Herberto Chong Neto7,

Gustavo Wandalsen, MD8; 1Federal University of Parana, 2UNIFESP,
3University of S~ao Paulo, 4Universidade Federal de Sao Paulo, 5Federal

University of Paran~A¡, 6Schering Plough, 7Universidade Federal do Par-

ana, 8Universidade Federal de Sao Paulo - Unif.

RATIONALE: There are evidence of efficacy and safety of Tiotropium

Bromide in severe asthma in children. The aim of this study was evaluate

the efficacy of Tiotropium Bromide (TB) in children with severe asthma

using clinical and lung function parameters.

METHODS: we performed an open study with children and adolescents

diagnosed with severe allergic asthma, in GINA’s step 4 or 5 of treatment,

in three centers in Brazil. Asthma Control Test (ACT), exacerbations, use

of medication and spirometry were assessed before and after the TB, as

well as patient and family satisfaction and adverse events.

RESULTS: Eighteen patients were involved, mean age of 12 6 4 years

and mean time with TB was 7.5 months. Thirteen (72%) had positive skin

test for aeroallergens; the geometric mean of total IgE was 545 kU/L. All

patients were using high dose of combination corticosteroids and LABA, 4

(22%) xanthines, 9 (50%) leukotriene modifiers, one oral corticosteroid

and two have already used Omalizumab. Themean ACTwas 136 4 before

TB and 196 4 after (p5 0.0003). FEV1 before BTwas 856 23% and 89

6 21% (p 5 0.51). No serious adverse events were observed.

CONCLUSIONS: There was significant clinical improvement in a small

group of children and adolescents with severe asthma who received TB as

an add on treatment to severe asthma. Tiotropium bromide is an option to

severe asthma refractory to prophylactic treatment.
086 IgA deficiency Alters Systemic Immune
Response to Commensal Gut Microbes
Peyton Conrey1, Kaitlin O’Boyle1, Lidiya Denu1, Jean-Bernard Lubin1,

Tereza Duranova1, Lauren Gianchetti1, Brittany Haltzman1, Laura

Vella, MD/PhD1, Jonathan Spergel, MD PhD FAAAAI1, E. John

Wherry, PhD2, Sarah Henrickson, MD PhD1, Michael Silverman, MD/

PhD1; 1Children’s Hospital of Philadelphia, 2University of Pennsylvania.

RATIONALE: Selective IgA deficiency (sIgAD) is the most common

primary immune deficiency. Symptomatic patients can experience

increased atopy, recurrent infections or autoimmunity, though patients

are frequently asymptomatic. However, we lack prognostic markers. Since

IgA promotes homeostasis with commensal microbes, we investigated

whether sIgAD impaired commensal microbe compartmentalization and

altered systemic immune responses

METHODS: Blood and fecal samples were collected from 15 pairs of

pediatric sIgAD patients and IgA sufficient siblings. Deep immunoprofil-

ing using flow cytometry, CyTOF, cytokine analysis and ELISAs for Ig

binding to fecal microbes was combined with metagenomic analysis of

fecal microbiomes and microbial flow cytometry (mFLOW) of the IgA,

IgG and IgM bound fecal microbiomes. mFLOW was performed by

applying patient’s serum antibodies to their fecal microbes, assessing

binding of immunoglobulin isotypes and metagenomic sequencing of Ig-

bound microbiomes.

RESULTS: Higher frequency of fecal microbes targeted by serum IgG

(24.3% vs. 14.3%) and elevated serum sCD14 in sIgAD, indicating

enhanced systemic immune response against commensals. We identified

microbes enriched in sIgAD patients andmicrobes that selectively induce a

systemic IgG response in sIgAD. Unexpectedly, 15% of sIgAD patients

had normal stool IgA, and those deficient in serum and stool IgA had fewer

IgA+ memory B cells.

CONCLUSIONS: We built a controlled pediatric cohort to investigate the

effect of sIgAD on systemic immune responses to commensal organisms

and used systems immunology strategies to analyze this multimodal

dataset. sIgAD has significant impacts on immunophenotype and access of

the systemic immune response to commensal gut microbes. These findings

provide novel strategies for developing prognostic markers.
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087 Human T-bet governs both innate and adaptive
anti-mycobacterial IFN-g immunity
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Rui Yang; 1Rockefeller University.

RATIONALE: Mendelian susceptibility to mycobacterial disease

(MSMD) is characterized by a selective predisposition to severe clinical

disease caused by weakly virulent mycobacteria. MSMD is caused by

genetic inborn errors involving human IFN-g immunity. We here report a

new patient with MSMD and reactive airway disease due to autosomal-

recessive complete T-bet deficiency.

METHODS: We recruited a patient with MSMD and persistent upper

airway inflammation. We performed whole-exome sequencing and

targeted sequencing to confirm the genetic lesion. The genetic variant of

interest was overexpressed for luciferase reporter assay, electrophoretic

mobility shift assay and others to test the functional impact. Peripheral

mononuclear cells from the patient and healthy donors were harvested and

stimulated to compare the development of lymphoid lineages, ex vivo and

in vitro cytokine production in response to stimuli.

RESULTS: Consistent with T-bet-deficient mice, the patient had pro-

foundly diminished circulating mature CD56bright NK, CD16+CD56dim

NK, invariant NKT, TH1 cells and slightly increased group 2 innate

lymphoid cells in vivo. The development of mucosa-associated invariant

T cells (MAIT), Vd2 gdT, age-associated B cells and TH1* CD4
+ abT cells

are also impaired. Ex vivo and in vitro production of IFN-g from NK, Vd2

gdT, MAIT, iNKT and CD4+ T cells were impaired in response to PMA

ionomycin or live BCG infection in T-bet deficiency. Patient’s plasma

IL-5 level was highly elevated and had a skewed TH2 response.

CONCLUSIONS: Human T-bet deficiency thus underlies MSMDmostly

by preventing the development and IFN-g production of NK, iNKT,MAIT

and Vd2 gdT cells.
S
088 Monocytes from IgE- and IgE+ Adults with
Allergies and Asthma Continue to Express
Inducible Nitric Oxide Synthase (iNOS) after
Frozen Storage
Maja Nowakowski1, Liang XUE2, Nicholas Tan1, Rohan Goyal1, Venka-

tesh Gangadharappa, MD1, Stephen McCormick, MD, MPH1, Seto

Chice1, Helen Durkin1; SUNY Downstate Medical Center, 2University

of Pittsburgh.

RATIONALE: We previously showed that PBMC from IgE+ (>100 IU/

ml) adults with asthma produced significantly greater nitric oxide (NO)

concentrations than IgE- (<100 IU/ml) after 5 days incubation and

contained a greater percentage of CD33+iNOS+ monocytes at 18 hrs after

isolation. We now examined iNOS expression in CD33+ monocytes from

IgE- and IgE+ adults after frozen storage (-80oC) for 7-21 days.

METHODS: Blood from IgE- (n513) and IgE+ (n511) adults was

collected, PBMC isolated by gradient centrifugation and one half of the

cells frozen (NIAID protocol), while the other half was incubated for 1-5

days at 37oC, 5% CO2 in RPMI 1640+10% FCS. Serum IgE levels were

determined using fluoroenzyme immunoassay. Cells were collected by

vigorous pipetting and analyzed by flow cytometry (Fortessa) for surface

CD33 expression (anti-CD33 PE, BD Biosciences) and intracellular

iNOS expression (rabbit monoclonal anti-human iNOS) (abcam), followed

by goat anti-rabbit IgG (Alexa Fluor 488)(abcam). Two-tailedANOVAand

t-test were used in analysis.

RESULTS: Blood monocytes were CD45+CD14+ (92.6+3.4%), CD33+

(96.5+3.7%), and iNOS- (<2%) (n55). PBMC that were freshly isolated

or stored frozen for 7-21 days and incubated for 1-7 days had similar via-

bilities (89-97%) and contained similar percentages of CD33+iNOS+

monocytes: 19.9+3.5 (IgE- Fresh) vs 21.8+2.2 (IgE- Frozen), p50.76;

24.7+3.2 (IgE+ Fresh) vs 24.2+2.6 (IgE+ Frozen), p50.93. The difference
between serum IgE concentrations between IgE- and IgE+ subjects was

highly significant (37.3+9.2 vs 456.7+76.1, p<0.001).

CONCLUSIONS: Expression of intracellular iNOS by CD33+ mono-

cytes is maintained and not significantly altered after frozen storage of

PBMC from IgE- and IgE+ adults.
089 Airway Microbes modulate Allergic Airway
Inflammation through Secreted Leukocyte
Proteinase Inhibitor
Natalia Jaeger1, Ryan McDonough1, Ariel Hernandez-Leyva1, Anne

Rosen1, Naomi Wilson1, Emilie Russler-Germain1, Jiani Chai2, Leonard

Bacharier, MD FAAAAI1, Chyi-Song Hsieh1; 1Washington University

School of Medicine, 2Washington University.

RATIONALE: Changes in the airway microbiota are associated with the

development of immuno-inflammatory diseases within the respiratory

tract, but the mechanisms underlying this observation are incompletely

understood.

METHODS: Here, we use a recently discovered murine-adapted airway

microbe, Bordetella pseudohinzii (Bph), to investigate how chronic coloni-

zation impacts mucosal immunity and the development of allergic airway

inflammation (AAI) in an ovalbumin model of asthma.

RESULTS: Airway colonization of mice with Bph induced the differenti-

ation of bacterial antigen-specific Th17 cells that aid in controlling bacte-

rial colonization. Mice colonized with Bph were additionally protected

from an ovalbumin model of AAI, experiencing reduced eosinophilic infil-

tration, goblet cell metaplasia, transcription of Th2 cytokines, and airway

hyperresponsiveness compared to noncolonized control mice. Whole lung

tissue transcriptional profiling identified Secreted Leukocyte Proteinase

Inhibitor (SLPI), an antimicrobial peptide with established anti-allergy

properties, as a potential airway microbiota modulated factor that protects

fromAAI. Lung SLPI expression is enhanced byBph colonization and sup-
ports a model by which Bph protects fromAAI through the upregulation of

SLPI within the airway. Comparison of SLPI abundances and 16S rRNA

data from human airway samples demonstrated that microbial composition

accounts for over 50% of the variance in SLPI abundance across a popula-

tion of healthy adults and children.

CONCLUSIONS: Together, these findings show that SLPI abundance in

the airway is closely associatedwith the airwaymicrobiota andmay help to

mediate the effect of the airway microbiota on AAI.
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090 Staphylococcus aureus exacerbates impaired
airway epithelial barrier seen in AERD
Sun Mi Choi1, Sandra Christiansen, MD FAAAAI2, Taylor Doherty, MD

FAAAAI3, Adam DeConde2, Victor Nizet4; 1University of California, San

Diego, 2UCSD, 3UC San Diego, 4University CA San Diego School

Medicine.

RATIONALE: Staphylococcus aureus is the leading cause of skin

infections presenting to the emergency department. More than 30% of

the U.S. population is colonized with SA. It colonizes mucocutaneous

epithelia of the nasopharynx and can lead to severe life-threatening

conditions. Up to 90% of aspirin-exacerbated respiratory disease (AERD)

patients are colonized with SA. Although, SA super-antigens are

implicated in pathogenesis of chronic rhinosinusitis (CRS), themechanism

of SA colonization leading to nasal inflammation and epithelial remodel-

ing has yet to be elucidated. Nasal epithelium provides the first line of

defense in differentiating between pathogenic and commensal bacteria.

Increased permeability of epithelium, decreased antimicrobial production,

and dysregulated mucin secretion are features of CRS.

METHODS: Airway epithelial cells were obtained from human volun-

teers, expanded in vitro culture and stimulated with SA. Epithelial barrier

integrity was measured by migration of FITC-dextran from apical to

basolateral layer of air liquid interphase (ALI), RNA expression was

analyzed at different time points with RT-qPCR

RESULTS: Airway epithelium from AERD subjects showed impaired

barrier integrity compared to normal epithelium when exposed to SAwith

increased levels of FITC-dextran and colony forming units of SA in the

basolateral media. This was associated with overexpression of Muc5AC

and Muc5B in AERD cells at baseline and during infection

CONCLUSIONS: AERD airway epithelium shows dysfunctional mucin

production and impaired barrier integrity which is exacerbated by SA

exposure. We propose that this might lead to increased exposure of SA to

host immune system and production of SA super-antigens.
091 Development of a Highly Sensitive Assay to
Quantitate Circulating Thymic Stromal
Lymphopoietin (TSLP) Levels in Blood
Tuyet-Hang Pham1, Jennifer Kearley2, Jane Parnes3, Donald Leung, MD

PhD FAAAAI4, Elena Goleva, PhD4, Janet Griffiths1; 1Translational Sci-

ence & Experimental Medicine, AstraZeneca, Gaithersburg, MD, USA,
2Biosciences, AstraZeneca, Gaithersburg, MD, USA, 3Amgen, Thousand

Oaks, CA, USA, 4National Jewish Health, Denver, CO, USA.

RATIONALE: Tezepelumab is a fully human monoclonal antibody

targeting TSLP that demonstrates potential efficacy at reducing exacerba-

tions in asthma. TSLP is an alarmin released by epithelial cells responding

to cellular damage or inflammation; thus, localized episodic release and

rapid turnover may result in low circulating levels. Existing immunoassays

detecting TSLP may not have the sensitivity required to accurately

quantify circulating TSLP.We report the development of a highly sensitive

assay for the quantitation of soluble TSLP, which may have utility in

clinical trials with tezepelumab.

METHODS: An electrochemiluminescence fit-for-purpose S-PLEX

assay (MSD, Gaithersburg, MD) was developed to quantitate serum

TSLP with improved lower-limit-of-quantitation (LLOQ) than commer-

cially available immunoassays. An Institutional Review Board-approved

study measuring TSLP in atopic dermatitis (AD; n543) and healthy

(n510) cohorts was performed and correlated with AD severity. P-values

were obtained using nonparametric tests.

RESULTS: The technically validated S-PLEX LLOQ for circulating

TSLP levels was 12 fg/mL. The median (range) serum TSLP levels for

healthy and AD individuals were 252 (158-461) and 397 (131-6514) fg/

mL, respectively (AD vs healthy: p50.003). AD patients with mild/

moderate and severe/very severe disease displayed TSLP median (range)

values of 376 (131-6514) and 502 (249-1741) fg/mL, respectively (mild/
moderate AD vs healthy: p50.03; severe/very severe AD vs healthy:

p50.0004; mild/moderate vs severe/very severe AD: p50.06).

CONCLUSIONS: Higher TSLP serum concentrations were detected in

AD patients compared with healthy individuals and these concentrations

were highly associated with AD severity. Our assay demonstrated TSLP

quantitation with improved fg/mL-level sensitivity and may have utility in

clinical studies evaluating aberrant TSLP levels.
092 The Clinical and Immunologic Effects of
Acetylcysteine in the Treatment of Chronic
Abacterial Prostatitis
I. Gorpynchenko1, K. Nurimanov1, T. Poroshina1, V. Savchenko1, G.

Drannik1, Lawrence Dubuske, MD FAAAAI2; 1SI ‘‘Institute of Urology

NAMSci of Ukraine’’, Ukraine, 2George Washington University School

of Medicine, Washington, DC, USA.

RATIONALE: Chronic prostatitis/chronic pelvic pain syndrome (CP/

CPPS) is a chronic inflammatory disease of the prostate. The effectiveness

of acetylcysteine in CP/CPPS patients was assessed including the

dynamics of levels of pro-inflammatory TNF-a, and anti-inflammatory

IL-10 in the ejaculate.

METHODS: 60 patients with CP/CPPS were studied including: Group 1

treated with quercetin (n530) orally 1 g per day for 1 month; and Group 2

treated with acetylcysteine (n530) orally 600 mg daily for 1 month. All

participants had a standard ejaculate analysis. Cytokines were determined

by ELISA in seminal plasma. Treatment results were evaluated by

assessing the Chronic Prostatitis Symptoms Index (NIH-CPSI), sperm

count, and cytokine dynamics in the ejaculate.

RESULTS: Both groups significantly (p<0.05) improved according to the

NIH-CPSI scale, with increased sperm concentration and motility, and

decreased in number of pathological sperm and leukocytes in the ejaculate.

The ejaculate viscosity decreased significantly only in Group 2 (r<0.05)
with significant improvement in sperm motility and the decrease in

leukocyte counts compared to Group 1. After treatment both groups

showed a decrease in the concentration of the pro-inflammatory TNF-a

(r<0.05), significantly more notable in Group 2. Both groups had a

significant increase in the concentration of the anti-inflammatory IL-10

(r<0.05).
CONCLUSIONS: The dynamics of cytokine changes corresponded to the

development of remission in patients with chronic abacterial prostatitis.

Acetylcysteine showed a clinical efficacy of 63.3% based on a 25%

decrease in NIH-CPSI scores.
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093 Incidence of Primary Immunodeficiency
Disorders at a Tertiary Care Immunology Clinic
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Benjamin Prince, MD MCSI FAAAAI1, Kelsey Lecerf, MD1, Peter

Mustillo, MD FAAAAI1, Rebecca Scherzer, MD FAAAAI1; 1Nationwide

Children’s Hospital.

RATIONALE: The prevalence of primary immunodeficiency disorders

(PIDD) in the United States is estimated at 1 in 2000 individuals. While

prompt evaluation by an immunologist is important for timely diagnosis

and treatment, these patients are typically first evaluated by other sub-

specialists or primary care providers. This study aimed to determine the

incidence of PIDD in these patients and better understand referral patterns.

METHODS: A comprehensive chart reviewwas performed on all patients

referred to our pediatric Immunology clinic from January 1-December 31,

2018. Data was gathered regarding demographics, referral reason,

referring provider, time from referral to evaluation, diagnosis, and

treatment received.

RESULTS: In 2018, 210 patients were referred to the Immunology

department. Concern for PIDD was the primary referral reason for 182

patients. Themajority of patients were referred by sub-specialists, the most

common being GI and ID. 53% of the referrals were males and the average

age at time of referral was 7.6 years. Of these 182 patients, 155 were

formally evaluated in clinic, with 30 (19.3%) subsequently diagnosed with

PIDD. Six of 30 patients required immunoglobulin replacement therapy.

Selective IgA deficiencywas themost commonly diagnosed PIDD (13/30).

The average number of days from referral to evaluation was 40.

CONCLUSIONS: Almost 20% of the patients referred to the

Immunology clinic were identified as having a PIDD, which requires

extensive education, patient precautions, and in some cases initiation of

specific therapies. This relatively high number emphasizes the importance

of a timely evaluation and diagnosis, Prompt evaluation and diagnosis can

be critical.
094 Maternal Intrapartum Group B Streptococcal
Prophylaxis and Childhood Atopic Disorders
Sagori Mukhopadhyay1, Miren Dhudasia, MBBS, MPH2, William

Quarshie, MS2, Matthew Bryan3, Robert Grundmeier1, Gerber Jeffery1,

Scott Lorch1, Zaoutis Theoklis1, Jonathan Spergel, MD PhD FAAAAI1,

Karen Puopolo, MD, Phd1; 1Children’s Hospital of Philadelphia, Univer-

sity of Pennsylvania, 2Children’s Hospital of Philadelphia, 3Unaffiliated.

RATIONALE: Early life antibiotics have been associated with childhood

atopy. Few studies have studied the role of maternal intrapartum Group B

Streptococcal (GBS) antibiotic prophylaxis on childhood outcomes despite

its prevalence and potential impact on developing infant microbiota.

METHODS: Retrospective cohort study of 14,046 mother-child dyads.

The primary exposure was defined as electronic health record confirmed

maternal administration of intravenous penicillin, ampicillin, cefazolin,

clindamycin or vancomycin ≥4 hours prior to delivery. The primary

outcome was defined as a composite of asthma, eczema or food allergy

diagnosis, identified via diagnostic codes, within 5 years of age. Analysis

was a priori stratified by delivery mode and used a Cox Proportional

Hazard model adjusted for maternal age, race, parity, maternal body-

mass-index, GBS status, maternal asthma, chorioamnionitis, infant sex,

residence based markers of education and income, neonatal antibiotics,

birthweight for gestation z-score and breastfeeding at 3 months.

RESULTS: Overall, 2492 (18%) infants had exposure to intrapartumGBS

prophylaxis. GBS prophylaxis was not associated with increased hazard

for the composite outcome in the adjusted model among infants delivered

via Cesarean section [adjusted Hazard ratio (aHR) 1.075, 95% confidence

interval (CI) 0.878, 1.316] or those delivered vaginally [aHR 1.04, 95%CI

0.866, 1.250]. Individual outcomes of asthma, eczema or food allergy were

also not associated with exposure to GBS prophylaxis.

CONCLUSIONS: Maternal intrapartum GBS prophylaxis was not

associated with subsequent development of childhood eczema, asthma or

food allergy.
095 Immune globulin subcutaneous, human – klhw
20% solution (Xembify�, IGSC-C 20%) has a
positive safety and tolerability profile in an
open-label, multicenter, phase 3 study in
primary immunodeficiency (PI)
H. James Wedner1, John Sleasman, MD2, William Lumry3, Iftikhar

Hussain, MD4, James Harris, MD5, Elsa Mondou, MD6, Jiang Lin6, Carrie

Hames6, Montse Querolt6, Mark Stein, MD7; 1Washington University in

St. Louis, 2Duke University School of Medicine, 3AARA Research Cen-

ter, 4Vital Prospects Clinical Research Institute, PC, 5Allergy & Immu-

nology, The South Bend Clinic Center for Research, 6Grifols, 7Good

Samaritan Medical Center.

RATIONALE: This trial assessed the safety and tolerability of IGSC-C

20% and intravenous immune globulin infusion (human),10% caprylate/

chromatography purified (IGIV-C 10%) in participants with PI.

METHODS: There were 3 phases: Run-in (IGIV-C 10%, n544), IV

(IGIV-C 10%, n552 [9 entered without Run-in]), and SC (weekly IGSC-C

20%, dose adjustment factor of 1.37, n549). Safety analyses were

performed. Local infusion site reactions (ISRs) were considered adverse

events (AEs) when signs/symptoms led to infusion interruption/discontin-

uation, required concomitant medication, or impacted the general condi-

tion of the participants.

RESULTS: Of the 261 IGIV-C 10% and 1053 IGSC-C 20% infusions,

99.7% completedwithout interruption.Most IGSC-C 20% infusions used 2

(30.5%) or 4 (56.2%) infusion sites. During the Run-in+IV phases, 33

participants reported 79 AEs. Forty-one participants reported 141 AEs

during the SC phase. Most (>96%) AEs were mild to moderate in severity.

One participant reported 2 serious AEs (SAEs) in the Run-in+IV phases

and 2 in the SC phase reported 4 SAEs; all unrelated to study drug. Rates of

potentially related AEs (PRAEs) per infusionwere 0.050 in Run-in+IVand

0.058 in SC phases. Headache was the most frequent PRAEs in the Run-

in+IV phases (3.8%, 0.008 event/infusion); whereas, 1 participant (2.0%,

0.001 event/infusion) in SC Phase experienced headache. The majority

(98.3%) of PRAEs in the SC phase were mild or moderate in severity,

primarily local ISRs. There were no treatment-emergent fatigue or nausea,

thromboembolic AEs, or death during this study.

CONCLUSIONS: IGSC-C 20% is well tolerated and has a safety profile

similar to IGIV-C 10% in this study.
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096 Immunoglobulin Replacement In Solid Organ
Transplant Patients With
Hypogammaglobulinemia
Trisha Saha1, Mary Elizabeth Younger, CRNP, PhD1, Howard Leder-

man2, Pali SHah2, Robin Avery, MD2; 1Johns Hopkins, 2Johns Hopkins

Medicine.

RATIONALE: There has been an association between post solid organ

transplant (SOT) hypogammaglobulinemia and infections, but the benefit

of immunoglobulin (Ig) replacement has been less clear. We hypothesize

that (1) only a subset of patients with post-SOT hypogammaglobulinemia

have impaired antibody responses; (2) empiric Ig replacement before

checking antibody responses may commit some patients to unnecessary

therapy; and (3) patients with impaired antibody responses have fewer

infections after replacement.

METHODS: Epic Slicer Dicer was used to retrospectively identify

patients with lung or kidney transplants evaluated by the

Immunodeficiency Clinic at Johns Hopkins (2010-2019) for hypogamma-

globulinemia (n5 59). Pneumococcal conjugate vaccine challenge titers to

assess antibody responses were obtained. If titers revealed protection to

fewer than 6/14 serotypes (cutoff 1.0 ug/ml) then patients were started on

replacement. Data on severity, type, frequency of infections was collected.

RESULTS: 27/36 SOT patients with hypogammaglobulinemia (median Ig

level: 445 mg/dl, range: 199-634 mg/dl) had impaired antibody responses,

and started replacement. They had a mean of 2.18 infections/year and

median of 1 infection/year before replacement. After replacement they had

a mean of 1.08 infections/year and median of 1 infection/year. 9/36 SOT

patients with hypogammaglobulinemia (median Ig level: 458 mg/dl, range

354-511 mg/dl) had normal antibody responses and did not start

replacement. They had a mean of 1.22 infections/year and median of 1

infection/year.

CONCLUSIONS: Only a subset of patients with post-SOT hypogamma-

globulinemia have evidence of impaired humoral response necessitating Ig

replacement. This parameter can help identify patients who may benefit

most from Ig replacement to reduce infectious complications.
097 Safety Profile of High IgPro20 Infusion
Parameters in Patients with Primary
Immunodeficiency (PID): Results from The
Forced Upward Titration HILO Study
Mikhail Rojavin1, Chengping Hu2, John Anderson, MD3, Vincent

Bonagura, MD FAAAAI4, Juthaporn Cowan, MD, PhD5, Patricia

Lugar, MD MS6, Paul Maglione, MD PhD7, Shahzad Mustafa, MD

FAAAAI8, Niraj Patel, MD9, John Routes, MD FAAAAI10, Panida

Sriaroon, MD FAAAAI11, Donald VINH, MD12, Jutta Hofmann, MD1;
1CSL Behring, 2Allergy & Immunology Specialists, PLLC, 3Clinical

Research Center of Alabama, 4Donald and Barbara Zucker School of

Medicine at Hofstra/Northwell, 5University of Ottawa, 6Duke University

Medical Center, 7Icahn School of Medicine at Mount Sinai, 8University

of Rochester School of Medicine and Dentistry/Rochester Regional

Health, 9Levine Children’s Hospital, 10Medical College of Wisconsin,
11University of South Florida, 12McGill University Health Centre.

RATIONALE: The Hizentra Label Optimization (HILO) study

(NCT03033745) assessed safety and tolerability of increasing infusion

rates/volumes of subcutaneous IgPro20 (Hizentra�) in PID patients.

METHODS: In this open-label nonrandomized phase 4 study, patients

receiving IgPro20 were assigned to: Pump-assisted VolumeCohort (n515;

25–50 mL/injection site, weekly); Pump-assisted Flow Rate Cohort

(n518; 25–100 mL/h/injection site, weekly); or Manual Push Flow Rate

Cohort (n516; 30–120 mL/h/injection site; 2–7 infusions/week).

Assignments were based on prior experience with pump-assisted infusions

at the highest approved IgPro20 parameters or frequent manual push
infusions (;25 mL/h). Treatment-emergent adverse events (TEAEs) were

evaluated.

RESULTS: The rate of TEAEs/infusion was low across cohorts: 0.145,

0.228, and 0.085 in the Pump-Assisted Volume Cohort, the Pump-Assisted

Flow Rate Cohort, and the Manual Push Flow Rate Cohort, respectively.

There were no clinically meaningful differences in TEAE frequency, type,

intensity, or duration among cohorts, and rates of TEAEs/infusion did not

increase with increasing infusion parameters. Most TEAEs were mild/

moderate infusion site reactions (ISRs). Causally-related ISRs occurred in

4 patients (26.7%) in the Pump-Assisted Volume Cohort (0.079/infusion);

1 patient discontinued due to mild injection site pain. In the Pump-Assisted

Flow Rate Cohort, 8 patients (44.4%) had related ISRs (0.131/infusion); 1

patient (5.6%) reported 2 severe related ISRs, but none discontinued. In the

Manual Push Flow Rate Cohort, 6 patients (37.5%) had related ISRs

(0.043/infusion); 1 patient (6.3%) had a severe, unrelated serious TEAE

(suicide attempt) leading to discontinuation.

CONCLUSIONS: High infusion parameters for pump-assisted and

manual push subcutaneous IgPro20 infusions were tolerated well.
098 Lingual Tonsillectomy and Adenoidectomy: A
Treatment Option In Adult Onset PFAPA
Syndrome
Catherine Freeman, MBBch BAOMRCPI1, Brittany Hines1, Juan Car-

los Murillo Delgado, MD1, John Hines1, Benjamin Wright, MD

FAAAAI1; 1Mayo Clinic Arizona.

RATIONALE: PFAPA (periodic fever, aphthous stomatitis, pharyngitis

and cervical adenitis) syndrome is diagnosed clinically. Diagnostic criteria

include recurrent fever with one or more of the disease acronym associated

features, without upper respiratory tract infection and an asymptomatic

period between episodes. Adult onset PFAPA syndrome is rare, with a

more diverse clinical presentation that its childhood counterpart.

Corticosteroids typically terminate flares. Therapeutic efficacy of tonsil-

lectomy suggests the lymphoid structures of the oropharyngeal cavity may

be important in PFAPA pathogenesis. Here we present a patient with

complete response to lingual tonsillectomy and adenoidectomy.

METHODS: Lingual tonsillectomy and adenoidectomywas performed as

treatment of adult onset PFAPA syndrome.

RESULTS: A 41-year-old gentleman was evaluated for periodic fevers

occurring every 8 weeks. Each episode lasted 7-10 days with uvulitis,

cervical lymphadenitis, pharyngitis and lower extremity rash. He had a

variable response to steroids and was intolerant of colchicine. Medical

history was notable for childhood tonsillectomy for recurrent pharyngitis.

Laboratory work up revealed intermittent elevation of ESR/CRP. CT neck

and laryngoscopy confirmed adenoidal and lingual tonsillar hypertrophy.

He underwent adenoidectomy and lingual tonsillectomy with resolution of

symptoms.

CONCLUSIONS: Hypertrophy of the remaining lymphoid structures

within Waldeyer’s ring may be associated with remote recurrence of

PFAPA syndrome post tonsillectomy. Lingual tonsillectomy in adult onset

PFAPA syndrome has not been reported previously. Intermittent gluco-

corticoid dosing remains the mainstay of therapy. However, surgical

removal of remaining hypertrophied tonsillar tissue, including adenoidec-

tomy and lingual tonsillectomy, is an alternative treatment strategy in

select patients with PFAPA and may provide definitive resolution of

symptoms
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099 Single-Center Hospital Admission Rates and
Reasons for Patients with Primary
Immunodeficiency/Immune Dysregulatory
Diseases
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Dylan Timberlake1, Peter Mustillo, MD FAAAAI2, Roshini

Abraham, PhD, D(ABMLI), FAAAAI2, Rebecca Scherzer, MD

FAAAAI2; 1The Ohio State University/Nationwide Children’s Hospital,
2Nationwide Children.

RATIONALE: Hospital admissions place a financial burden onto health-

care and the quality of life for patients and families. We aimed to assess

admission rates and diagnoses, as well as length of stay in patients with

Primary Immunodeficiency Disease (PIDD).

METHODS: We created a database documenting patients with PIDD

diagnosis codes. Secondary immunodeficiencies were excluded. The EMR

was searched for admissions (excluding short observational admissions)

from January 2013 through December 2018. Length of stay, principle

admission diagnosis, and infectious diagnoses were documented.

RESULTS: Our study included 153 patients (101 males, 52 females,

median age: 11.2 years, range: 0.9-38.7 years). There were 30 different

PIDD diagnoses, with IgA deficiency, DiGeorge syndrome, and CVID

being the most common. There were a total of 354 admissions during the

study period, with 87/153 (56.86%) patients having an admission. For

patients having at least one admission, there were 0.87 admissions/year,

averaging 5.59 days/year admitted. Most common non-infectious admis-

sion diagnoses were surgery, dehydration, and abdominal pain. Fifty-seven

of the 153 patients (37.25%) had a total of 169 total admissions for

infectious concerns. Per admitted patient with infections, there were 0.63

admissions/year, averaging 5.76 days/year admitted. Most common

infectious diagnoses were pneumonia, rhinovirus, and bronchiolitis.

Specific PIDDs with the highest ratio of admissions for infection were

Selective Immunoglobulin Deficiency, CGD, CID, SCID, HIES, andWAS.

CONCLUSIONS: A significant portion of patients with PIDD are

admitted for infectious and non-infectious concerns. These admissions,

averaging 6.45 days, increase healthcare costs and are burdensome to

families.
100 Retrospective Analysis of Successful
Discontinuation of Long-Term Omalizumab
Therapy in Patients with Chronic Urticaria
Brynn Everist1, Marissa Love, MD1, Jinxiang Hu1, Sadia Hayat Khan,

MD FAAAAI1; 1University of Kansas Medical Center.

RATIONALE: Omalizumab is a US Food and Drug Administration

approved therapy for patients with anti-histamine refractory Chronic

Urticaria (CU). Biomarkers including D-dimer, IgE, and autologous serum

skin testing have been associated with a greater response to omalizumab.

There is no consensus for duration or tapering of omalizumab therapy in

CU. We sought to determine if there was a difference in biomarkers,

medication history, or patient demographics in a subset of patients who

could be successfully weaned off therapy.

METHODS: A 2-year retrospective chart review looked at 14 patients

over the age of 18 who received omalizumab treatment for CU. We

analyzed potential factors specific to CU, including the patient history and

demographics, medication history, and any available lab results. Wilcoxon

test and Fisher’s test were used to compare the two groups.

RESULTS: Of the 14 patients identified, 6 successfully weaned off

omalizumab and 8 did not tolerate weaning. Among patients intolerant of

omalizumab therapy discontinuation, there was a statistically significant

higher incidence of angioedema (p5.04), and fewer were on vitamin D

supplementation (p5.03).

CONCLUSIONS: Currently, there is no consensus on discontinuing

omalizumab in patients with chronic urticaria and there is limited

information regarding prognostic biomarkers. Our study suggests the

lack of angioedema and presence of vitamin D supplementation are
associated with successful omalizumab discontinuation. Larger studies are

needed for further investigation.
101 Real-World Evaluation of Efficacy and
Tolerability of Immune Globulin Subcutaneous
16.5% in the Treatment of Patients with
Primary Immunodeficiency
Richard Herrscher, MD1, Jeffrey Langford2, Samantha Kuten3, Lucinda

Van Anglen3; 1AIRCare P.A., 2Langford Allergy, LLC, 3Healix.

RATIONALE: ImmuneGlobulin Subcutaneous (Human), 16.5% solution

(IGSC 16.5%) is a new subcutaneous immunoglobulin for the treatment of

primary immunodeficiencies (PID). Available from Octapharma as

Cutaquig� since May 2019, we report the first real-world data regarding

use of IGSC 16.5%.

METHODS: Data were collected from all patients receiving at least one

dose of IGSC 16.5% who were either na€ıve to immunoglobulin (IG)

therapy or previously receiving intravenous or subcutaneous IG. Patients

were initiated and trained in a physician clinic setting. Specialty

pharmacists provided therapy and performed comprehensive assessments

upon initiation and monthly to capture efficacy, tolerability, and treatment

compliance. Data collection included demographics, IGSC 16.5% therapy

regimen, adverse reactions, and infection rates.

RESULTS: Thirty-three patients (age 52610 years, 91% female) were

administered a total of 154 IGSC 16.5% weekly infusions (range 1-9

infusions/patient). All patients were treated for PID, of which 17 were

transitioned from another IGSC product, 13 were transitioned from

intravenous IG (mean dose conversion factor 1.1460.29), and 3 were

treatment-na€ıve. Mean dosewas 155649.2mg/kg/week (6196197mg/kg/

monthly). A total of 22/33 (67%) patients reported local-site reactions (rate

0.60/infusion), with injection pain and swelling most common. Systemic

reactions were reported in 20/33 (61%) of patients (0.47/infusion), with

headache and fatigue most common. Incidence of reactions was highest

with the first infusion. Therapy was discontinued in one per patient request.

There have been no serious infections to date.

CONCLUSIONS: This first real-world data suggests that IGSC 16.5% for

PID is effective and tolerable, to be confirmed in this ongoing study.
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102 Single Center Experience with Hematopoietic
Cell Transplantation in Young Children with
Chronic Granulomatous Disease
Jacqueline Squire1, Shannon Sullivan2, Deepak Chellapandian3, Jennifer

Leiding, MD FAAAAI2; 1USF/All Children’s, 2University of South Flor-

ida, 3John Hopkins All Children’s Hospital.

RATIONALE: Chronic granulomatous disease (CGD) is a primary

phagocyte defect leading to life-threatening infections and inflammation.

Hematopoietic cell transplantation (HCT) is a curative option. We

evaluated outcomes of HCT at our institution over 13 years.

METHODS: Retrospective chart review of CGDHCTs performed at John

Hopkins-All Children’s Hospital between August 2005-October 2018.

RESULTS: Eight patients (median age52.2years) with CGD underwent

HCT: 6 X-linked(CYBB), 2 autosomal recessive(CYBA). Pre-HCT infec-

tions were controlled including: pneumonia(n53) with lobectomy in 2

and lymphadenitis/skin abscesses(n53). Five of eight(62%) had inflam-

matory disease pre-HCT: lung granulomas(n52), autoimmune hep-

atitis(n53), and colitis(n52).

Myeloablative conditioning was used in 3, reduced intensity/toxicity(RIC)

in 5. Four received matched related, 4 matched unrelated-donors. Median

neutrophil engraftment was 18.5 days. Overall survival was 87.5%. One

patient died (day +21) from disseminated Trichosporon. All patients

achieved primary engraftment; 42%(3/7) maintained full donor

chimerism(>99%) with normalization of DHR, median follow-up 4.3

years; 42%(3/7) are mixed chimeras(58-84% myeloid donor), median

follow-up of 0.9 years.

One patient who received RIC (Flu/Mel/Campath) had secondary graft

failure 1 year after HCT, has since developed inflammatory colitis, uveitis,

and pneumonitis and is awaiting second HCT. There was no grade III-IV

GVHD; 2 had acute grade I GVHD. Post-HCT complications included

EBV viremia in 1, pericarditis in 1, autoimmune cytopenias in 1 and

hypothyroidism in 1.

CONCLUSIONS: Patients with CGD are at high risk of early mortality.

HCT is a viable treatment option but has considerable risk, often deterring

providers and patients from pursuing HCT early. Our institution’s

experience shows safety and efficacy with early HCT.
103 The use of Omalizumab in Severe Allergic
Asthma and Chronic Spontaneous Urticaria:
real-life experience
Carla Irani1, Souheil Hallit2, Stephanie Daccache3, Pascale Salameh4;
1Hotel Dieu De France,St Joseph University, Lebanon, 2Faculty of Medi-

cine and Medical Sciences, Holy Spirit University of Kaslik (USEK), Jou-

nieh, Lebanon, 3Hotel Dieu de France hospital, St Joseph University,

Beirut, Lebanon, 4Faculty of Medicine Lebanese University, Beirut,

Lebanon.

RATIONALE: Omalizumab is a humanized monoclonal anti-IgE indi-

cated for two allergic diseases with some pathophysiologic difference;

uncontrolled severe allergic asthma (SAA) despite optimal therapy and

chronic spontaneous urticaria (CSU) uncontrolled with high dose anti-

histamines. The prevalence of asthma in Lebanon is estimated at 9 % and is

reported to be around 1,8% for CSU. Our aim was to describe the real-life

experience, in a cohort of Lebanese patients treated with omalizumab for

asthma (G1) and CSU (G2).

METHODS: 95 charts of patients treatedwith omalizumabwere reviewed

from 2015 till 2019 in one tertiary Allergy & Immunology clinic.

RESULTS: 37.9% asthmatics (33.3% males) and 62.1% suffering from

CSU (30.5% males) took omalizumab; 88.9% (G1) and 89.5% (G2) of

them recieved multiple courses of oral corticosteroids prior to omalizumab

treatment. 97.2% (G1) and 94.7% (G2) had significant improvement of

symptoms and control of disease according to the GINA or EAACI/

GA2LEN/EDF/WAOguidelines respectively. 5.6% (G1) and 8.5% (G2)

had mild side effects. The mean duration of treatment (in months) were

14.25 6 8.87 (G1) and 8.54 6 5.35 (G2). The mean IgE levels (KU/l)
were 355.506 272.72 (G1) and 254.666 229.81 (G2). The mean omali-

zumab doses were 362.50 6 145.09 (G1) and 294.92 6 27.37 (G2).

CONCLUSIONS: Omalizumab is the first and only biologic currently

available for the treatment of SAA andCSU in Lebanon.Our real-life study

confirms its efficacy and safety as shown in other countries. Looking

forward to have other biologics adapted to each clinical allergic condition.
104 Characterization of Sex-based Genetic
Differences in Antibody-associated Childhood
Arthritis
Cristian Valencia1, Dylan Duchen1, Gustavo Nino2, Maria Gutierrez3;
1Johns Hopkins Bloomberg School of Public Health, 2Children’s National

Health System, 3Johns Hopkins University School of Medicine.

RATIONALE: The most common types of juvenile idiopathic arthritis

(JIA) are autoantibody-associated disorders that occur predominantly in

young females. Our objective was to characterize sex-based immunolog-

ical genetic factors associated with these conditions.

METHODS: Using a dataset retrieved from the GEO database

(GSE20307), we contrasted peripheral blood mononuclear cells gene

expression from children with oligoarticular (n539), rheumatoid factor-

negative polyarticular JIA (n544) and healthy controls (n556). We used

linear regression models and stratified analyses to characterize sex-based

differences between JIA females vs. JIA males, JIA males/females vs. sex-

matched controls and to examine whether a previously identified B-cell

signature in children with early oligoarticular JIA (Barnes MG et al.

Arthritis Rheum 2010 Nov;62(11)), a condition with ;65% autoantibody

positivity, was enhanced among females. The empirical eBayes method

was used for standard errors and the Benjamini &Hochberg false discovery

rate for p-values.

RESULTS: Gene expression patterns varied greatly between males and

females when JIA patients were compared with sex-matched healthy

children. For instance, upregulation of genes involved in cytokine

signaling and lymphocyte activation pathways were seen predominantly

in females. Additionally, a significantly increased expression of B-cell

genes was observed among females with early onset oligoarticular JIA but

was not detected among males.

CONCLUSIONS: Our study reveals sex-based transcriptional differences

in children with autoantibody-associated JIA subtypes and highlights the

importance of sex in JIA subsetting. Further delineating the link between

sex, immune function and childhood arthritis may optimize disease

classification and provide novel insights into JIA pathogenesis and

individual susceptibility to this group of diseases.
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105 Down Syndrome in Allergy and Immunology
Practice: Referral Patterns and Diagnoses
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Neha Seth1, Karen Thursday Tuano, MD2, Javier Chinen2; 1Texas Chil-

dren’s Hospital/ Baylor College of Medicine, 2Baylor College of

Medicine.

RATIONALE: Trisomy 21 or Down syndrome (DS) patients might suffer

from frequent respiratory symptoms including nasal congestion, cough and

recurrent infections. Many factors contribute to this morbidity, including

immunological abnormalities. Thus, DS patients are referred to theAllergy

and Immunology (A&I) clinic. We aim to identify the most common A&I

conditions diagnosed in DS children.

METHODS: Review of consecutive DS patients referred for A&I

consultation at Texas Children’s Hospital, The Woodlands (TCHTW)

from July 2016 to July 2019. Patients with genetic diagnosis of Trisomy 21

were included.

RESULTS: From 9149 patients seen by TCHTWA&I service during the

study period, we evaluated 38 DS patients (0.4%). There were 20 females

and 18 males. Median age was 6 years (range51-16 y). Referral reasons

were allergies (n520), frequent upper respiratory infections (n515) and

food reactions (n53). Eleven (29%) had environmental allergy sensitiza-

tion confirmed by testing. Five patients had asthma, two had food allergy,

and one had eczema. Immune evaluation was indicated for 15 (39%)

patients. Eight of these patients had incomplete antibody responses to

pneumococcal serotypes and six developed protective titers post vaccine.

Two patients did not go for post-vaccine testing. Four patients had mild

leukopenia, including two with lymphopenia. One patient developed

inflammatory bowel disease.

CONCLUSIONS: DS patients are referred to the A&I clinic for both

allergy testing and immune evaluation. Almost all patients were suspected

to have allergic sensitizations; however, testingwas confirmatory in a third.

Incomplete antibody response to pneumococcal vaccine was the most

common immunological abnormality.
106 Annual Comparison of Grass, Tree, and Weed
Pollen in Las Vegas from 2015-2018
Asma Tahir1, Joseph Jean1, Mark Buttner1, Dennis Bazylinski1, Joram

Seggev, MD FAAAAI2; 1University of Nevada Las Vegas, 2University

of Nevada Las Vegas,FAAAAI.

RATIONALE: In Las Vegas, the airborne pollen pattern is unique because

of a distinctive subtropical, hot desert climate. Knowledge of seasonal

pollen concentrations is important for local allergy sufferers and tourists.

The goal of this study is to compare annual patterns for grass, tree andweed

pollen in Las Vegas.

METHODS: Air samples were collected using a Burkard spore trap from

January 1, 2015, to December 31, 2018 at the National Allergy Bureau site

located at the University of Nevada, Las Vegas. Slides were analyzed by

microscopy at 400X magnification to determine airborne pollen concen-

trations. Data for tree, weed and grass pollen were compared using a one-

way ANOVA and post-hoc testing.

RESULTS: Monthly mean concentrations of grass and tree pollen were

highest in March, 2017, with concentrations of 28 grains/m3 and 3848

grains/m3, respectively (maximum concentrations, 282 and 16,045 grains/

m3, respectively). Weed pollen concentrations were highest in April, 2017

(mean, 89 grains/m3; maximum, 325 grains/m3). The annual tree pollen

mean concentrations showed a decreasing trend, but were not statistically

significantly different between the years (P 50.082). Significant differ-

ences were observed for the annual weed pollen mean concentrations in

2017 compared with all other years, and for grass pollen in 2018 compared

with all other years.

CONCLUSIONS: After a peak in 2017, total tree pollen concentrations

showed a decrease in 2018.Weed and grass pollen also showed an increase

in 2017 compared to the other years. Continued monitoring is needed to

determine the annual pollen trends to provide timely forecasts for the

community.
107 Use of Bi-Polar� ionization technology to
combat with the increased PM 2.5 count and
aeroallergen indices
Nabarun Ghosh1, Aubrey Howard1, Constantine Saadeh2, Jeffry Ben-

nert3, William Rogers1; 1West Texas A&M University, 2Allergy ARTS

ACCR, 3Air Oasis, Amarillo, Texas.

RATIONALE: Particulate Matter 2.5 (PM2.5) refers to various invisible

solid and liquid particles present in the environment. Aerosols, including

PM2.5, are the culprits of many allergic reactions and respiratory syn-

dromes. PM2.5 is present in heavily polluted areas. Based on clinical

studies, PM2.5 positively correlates with increased cases of allergic rhinitis,

asthma, bronchitis, allergic pharyngitis, etc. Our studies on the aeroaller-

gen composition and indices using the Burkard Spore Trap showed an in-

crease in aeroallergen levels. We used the Bi-Polar ionization technology

for remediation of the indoor aeroallergens including the PM2.5, fungal

and bacterial spores, and VOCs.

METHODS: We used ISO 12103-1 Ultrafine Dust to calculate the rate of
natural decay of the particulate matters by the Mold Guard unit. We used

both the Dylos and Garosa Air Quality Monitors to compare the rate of the

Natural Decay of the PM2.5 with the Decay Rate on using theMold Guard.
We assessed the initial and final microbial spore concentration by the petri-

dish plating method and counting the colonies.

RESULTS: Using theMold Guard, the concentration of PM2.5 decreased

considerably in the first 24hour period concluding thereby theMold Guard
is efficient in reducing the airborne particulate matters including the mold

spores that are of the same size or larger.

CONCLUSIONS: Bi-Polar ionization technology proved to be efficient in

sanitizing the indoor air and reducing the PM2.5 and mold concentrations.

This ionization technology could be promising to decrease the incidence of

allergic rhinitis, asthma and other extensive lung conditions in the future.
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108 Grass pollination in different cities of Argentina
and Paraguay in 2018: a comparative study
German Ramon, MD FAAAAI1, Laura Barrionuevo1, Maria Reyes2,

Solange Gaviot3, Perla Alcaraz Duarte4, Cinthia Perez Ortiz4, Pedro Pi-

raino5, Rosmary Stanley De Ramos5, Adrian Kahn6; 1Instituto de Alergia

e Inmunologia del Sur, Bahia Blanca, Argentina. AAAeIC pollen station,
2San Carlos de Bariloche, Rio Negro, Argentina. AAAeIC pollen station,
3Santa Rosa, La Pampa, Argentina. AAAeIC pollen station, 4Hospital de

Cl�ınicas, Facultad de Ciencias M�edicas, UNA. Asunci�on Paraguay, 5Insti-
tuto de Previsi�on Social, HCIPS. Asunci�on Paraguay, 6Hospital Privado.

RATIONALE: The Poaceae constitutes a large family distributed

elsewhere. This family is one of the best represented in South America,

with 206 genders that includes 1523 species distributed in 10 different

subfamilies. A comparison between pollination was made in 2018 in the

following cities: Asunci�on (Paraguay), Latitude S 2380’0", C�ordoba

(Argentina), S 31824’48.6", Santa Rosa, La Pampa (Argentina), S

36837’0.01", Bah�ıa Blanca (Argentina) S 38847’10.72’’ and Bariloche

(Argentina) S 4189’0". The goal of this study is to compare the length and

peak of pollination of Poaceae in various cities in Argentina and Paraguay

located in different latitudes.

METHODS: For pollen counts, a type Hirst suction pollen counter was

used in Paraguay. In Argentina, an impact counter type Rotorod 40 was

used. The counts were done daily and expressed in grains/m3 of air. Five or

more grains within 5 following days was defined as the start of the

pollination period and end of the period determined when less than 5 grains

for more than 5 days were determined.

RESULTS: Poaceae pollination in Argentinean cities was determined

between October and March. On the other hand, in Asuncion, Paraguay,

two well differentiated periods were shown in September and February.

Pollination started at different moments according to the city Latitude.

CONCLUSIONS: This study shows that Poaceae pollination goes from

last spring to fall. There is a significant difference in pollen counts between

Asuncion, Paraguay and the cities studies in Argentina. This might be

attributed to the different climate conditions between them, including

temperature and humidity.
109 Results of a Beta Test Evaluating Automated
Pollen Identification During Ragweed Pollen
Season
Dan Dalan, MD FAAAAI1, Landon Bunderson2, James

Anderson, MLT3, Richard Lucas2; 1Self Employed, 2PollenSense, 3Envi-

ronmental Allergy Assays.

RATIONALE: Innovative technology may help advance the mission of

the AAAAI and National Allergy Bureau (NAB), but new technology must

be validated. We compared pollen counts collected during a beta test of an

automated pollen sampling device (APS) and reports on social media (SM)

with those obtained from a Burkard andNABRotorod.We report the initial

results from a field test of the APS during ragweed season.

METHODS: A Burkard sampler (BS) was co-located side-by-side with

the APS in Eagen, Minnesota. Our site is 18 miles from a NAB station

(Rotorod). Pollen collection, processing, and identification were per-

formed following NAB requirements. The APS was provided by Pollen

SenseTM. The APS collects particulate matter volumetrically from ambient

air, automatically images the particulates, and uses a convolutional neural

network to identify pollen species. Species counts from the APS are re-

ported hourly. Total pollen, ragweed counts, and data from SM allergy re-

ports were obtained from the BS, the APS, the Rotorod, https://

criminnesota.com/volunteer/pollen-count, and https://weather.com.

RESULTS: Pearson correlations on ragweed counts: APS: BS, NAB, SM

5 0.7, 0.5, 0.5. Correlations of total daily count: APS:BS, NAB5 0.5, 0.5.

BS:NAB 5 0.7.

CONCLUSIONS: Reported measurements of total pollen and ragweed

counts provided by an APS demonstrated significant positive correlations

with a Burkard and NABRotorod during the fall allergy season. Continued
field testing and precision improvements using representative pollen types

during additional pollen seasons are recommended for continued valida-

tion in expectation of widespread use.
110 Development of a US Pollen Sampling Network
in Support of Pollen Allergen Immunotherapy
Studies
Dr. Christopher Smith1, Lawrence Dubuske, MD FAAAAI2, Larry Bo-

wen3, Alyson Lineberry3, Rachel Ballard3, Denise Lee4, Pieter-Jan de

Kam3; 1Corning Center for Clinical Research, Corning, NY, USA, 2The

George Washington University School of Medicine, Washington, DC,

USA; Immunology Research Institute of New England, Gardner, MA,

USA, 3Allergy Therapeutics, Worthing, UK, 4Bencard Allergie, Munich,

Germany.

RATIONALE: A pollen sampling network is being developed in the

United States (US) to facilitate a clinical research study to evaluate a test

vaccine for the remediation of seasonal allergic rhinitis.

METHODS: Allergists/immunologists in 39 cities across the northern

half of the USwere identified as potential study investigators based on a set

of selection criteria. These allergist investigator sites were then further

evaluated to determine their suitability to host a Burkard 7-Day Recording

Volumetric Spore Sampler (BurkardManufacturing Co Ltd, Hertfordshire,

England). Site selection criteria included the distance from the allergist

office to the sampler, the height of host building, accessibility, electrical

support, and obstructions to pollen sampling. Study Specific Procedures

were developed to train Burkard sampler operators.

RESULTS: From the 39 cities that were identified, 21 sites agreed to host a

Burkard spore sampler. Their latitude and longitude GPS coordinates were

tabulated and notated on a map. All sites were within 100 km of the

investigator’s office. The remaining 18 sites either did not have a suitable

location, received their data from an external source, or preferred to use

another type of sampler. Burkard samplers are installed at the sites and the

operators trained on the operation and maintenance of the sampler as well

as preparation of the pollen samples for microscopic digitalization and

analysis.

CONCLUSIONS: Well-trained operators and qualified sites will be used

to develop a US-based pollen sampling network to support clinical trials.

The Burkard 7-Day Recording Volumetric Spore Sampler will be utilized

at a majority of the sites.
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111 Metabolites from Ambient Air-Sampled Pollen
Extracts Forecast the Daily Pollen Count
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Geoffrey Mueller1, Les Klimczak1, Cordula Ebner von Eschenbach2, Pe-

ter Thompson3, Jeeroen Buters4; 1National Institute of Environmental

Health Sciences, 2Technical University of Munich, 3North Carolina State

University, 4Technical University of Munich / HelmholtzzentrumMunich.

RATIONALE: The daily pollen forecast provides crucial information for

allergic patients to avoid exposure to specific pollens. Pollen counts are

typically measured with air samplers and analyzed with microscopy by

trained experts. Automated analyses of pollen extracts are being explored

as an alternative to traditional pollen counting.

METHODS: Extracts of ambient air-sampled pollen fromMunich in 2016

and 2017 were lyophilized, rehydrated in optimal NMR buffers, and

filtered to remove proteins. NMR spectra were analyzed for pollen

associated metabolites. Regression and classification models, using

traditional machine learning and deep learning algorithms, were trained

to recognize patterns in the metabolites or NMR spectra, based on expert-

identified pollen counts.

RESULTS: Regression and decision-tree based algorithms using the

concentration of metabolites, measured from the NMR spectra, out-

performed using the NMR spectra themselves as input data for pollen

identification. Categorical prediction algorithms trained for low, medium,

high, and very high pollen count groups had accuracies of 74% for the tree,

82% for the grass, and 93% for the weed pollen count. Deep learning

models performed better than regression models for NMR spectral input,

and were the overall best method in terms of relative error and

classification accuracy (86% for tree, 89% for grass, and 93% for weed

pollen count).

CONCLUSIONS: This study demonstrates that NMR spectra of air-

sampled pollen extracts could be used in an automated fashion to provide

genus and type-specific measures of the pollen count. The classification

algorithms can accurately differentiate the low/medium/high category

standards of the National Allergy Board.
112 Pollen Count Standardization for Burkard &
Rotorod Samplers
James Anderson, MLT1, Peter Pityn, PhD2, Michelle Kelly3; 1Environ-

mental Allergy Assays, 2Oshtech Incorporated, 3The Asthma and Allergy

Center.

RATIONALE: The sampling and reporting of airborne pollen levels using

Burkard and Rotorod collection methods is biased. These methods can

produce considerably different results. Several studies conducted by other

researchers have commented on this. The values reported by NAB stations

do not address this inconsistency. Some stations use one the Rotorod

method while others use the Burkhard. Yet, in any field of medicine,

science, engineering, etc. true measurement values are sought which are

independent of the instrument and user.

METHODS: We investigated the nature of this bias. Our objective was to

determine if suitable correction factors could be identified and applied to

pollen count data thus yielding standardized measurement records. We

compared daily pollen counts for grass and ragweed between 2016 to 2018

at Omaha NE using both sampling methods side by side. Approximately

120 data pairs were evaluated.

RESULTS: The literature suggests that the Burkard yields higher counts

for particles <10 microns and that the Rotorod gives higher counts for

particles >10 microns (Crisp et al, 2013). We found that while both

methods produced similar output patterns reflecting daily fluctuations of

grass and ragweed pollen levels, the paired data sets were highly

inconsistent.

CONCLUSIONS: The potential to standardize ‘‘real world’’ grass and

ragweed pollen counts derived by these twomethods is not very promising.

The samplers operate very differently, and their capture efficiency is

variable at similar environmental conditions. Standardizing tree pollen

counts may be a possibility, but this remains to be investigated.
113 Assessment of Fungal Spores Sensitization in
Ukraine Employing Molecular Diagnostics
Viktoriia Rodinkova1, Serhii Yuriev2, Olga Kaminska3, Maryna Yas-

niuk3, Nikita Bortnik3, Lawrence Dubuske, MD FAAAAI4; 1National Pir-

ogov Memorial Medical Univer, 2O.O. Bohomolets National Medical

University, Kyiv, Ukraine, 3National Pirogov Memorial Medical Univer-

sity, Vinnytsya, Ukraine, 4The George Washington University School of

Medicine, Washington, DC, USA.

RATIONALE: Fungal spores are important components of bioaerosols,

Spores are unstable and degrade in diagnostic allergen extracts. This study

assess the sensitization rate of Ukrainian seasonal allergy patients to fungal

spores using molecular diagnostics.

METHODS: Data from 1011 patients living in different regions of

Ukraine was analyzed. All patients were diagnosed using the Allergy

Exlporer (ALEX) test. A comparison was made between the molecular

sensitization data and airborne biological particles counts obtained in

Central and Eastern regions of Ukraine including Vinnytsya (2009-2018

monitoring), Odessa, Dnipro, Donetsk, Poltava, and Simpheropol (2010

monitoring).

RESULTS: Despite high concentrations in the ambient air from all regions

of Ukraine, Cladosporium did not cause any notable sensitization of

allergic individuals with 4 people, or 0,4% having increased levels of

sIgE toCladosporium. Alternaria appeared to be themost important fungal

allergen for Ukrainians with sensitivity seen in 23.3 % of individuals. 3.36

% were sensitized to spores ofAspergillus/Penicillium, making this spore

group the second most important fungal allergen for Ukrainians.

CONCLUSIONS: Alternaria is an important allergen for patients with

seasonal allergy in Ukraine being a risk factor especially in summer,

when levels are highest. It is important to distinguish symptoms caused

by Alternaria, from those provoked by grass and weed pollens. People

with fungal allergy symptoms, caused by both Alternaria and

Aspergillus/Penicillium, should avoid damp places. While bioaerosols

may consist of a few dozen different fungal spores, differential diagnostics

of fungal specific allergy needs optimization.
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114 Changing of Allergenic Pollen Season in the
Last Decade in the Italian Peninsula
Vincenzo Patella, MD1, Alessandro Travaglini2, Ada Giuliano3, Marian-

tonia Brighetti2; 1Division of Allergy and Clinical Immunology, Santa

Maria della Speranza Hospital, Salerno, Italy, 2University of Rome,Tor

Vergata, Rome, Italy, 3Public Health Department ASL Salerno, Salerno,

Italy.

RATIONALE: Understanding how pollen in air changes the pollen count

season is of particular interest and closely related to respiratory allergies.

Climate change is also reflected in the seasonal pollen trend. This study

aims to assess the state and trends of airborne concentrations of pollen

belonging to 3 of the major allergenic taxa present in Italy - Gramineae,

Olea and Urticaceae - from 2009 to 2018 in the 10 macro-areas of the

Italian peninsula.

METHODS: The pollen data of RIMA – AIA they have been collected in

compliance with current regulations (CEN/TS 16868: 2015). For each

taxon the pollen trends were elaborated, considering phenological indica-

tors and production indicators (J€ager et al., 1996). The 21.0 IBM-SPSS

Statistics Software was used to evaluate the significance of the trends

through linear regression RMA statistical analysis

RESULTS: There is a significant early start of the pollen season

(Gramineae in Northern Adriatic p50,034; Olea in South Adriatic

p50,018) and the peak day (Gramineae in Alps p50,000, in Northern

Adriatic p50,012; in Po Valley p50,047, in South Adriatic p50,009;

Olea in South Adriatic p50,002), and a significant decrease in the API

(Gramineae in Northern Tyrrhenian p50,048; Olea in Alps p50,040, in

South Adriatic p50,033; Urticaceae in Tyrrhenian Center p50,003, in

Northern Tyrrhenian p50,045, in Po Valley p50,044).

CONCLUSIONS: Today the monitoring pollen is an important instru-

ment in order to evaluate the real allergy sufferer risk, because the pollen

trend variations could modify the rate of allergic response in patients. The

relevant climate change could explain these pollen season trend.
115 Association between Der p 23 and asthma in
children sensitized to house dust mite
Yuya Tanaka1, Saori Omae2, Ikuo Okafuji3, Taro Ueda3, Tamaki Ito4,

Yuko Mitobe2, Katsuyo Ohashi-Doi, PhD5, Satoru Tsuruta4; 1Kobe chil-

dren’s hospital, 2Torii Pharmaceutical Co.,Ltd, 3Kobe City Medical Hos-

pital, 4Kobe City Medical Center General Hospital, 5Torii Pharamceutical

Co Ltd.

RATIONALE: Der p 23, one of the components of house dust mite

(HDM), has been identified as a potential major allergen which is

considering as a predicting marker for the onset of bronchial asthma

(BA). However, sensitization pattern is not fully investigated especially in

young children.

METHODS: The subjects were Japanese children aged <13 years who

were sensitized to HDM (N595). A total of 95 cases including 48 BA and

47 non-BA cases were analyzed. Whether there was a difference in Der p

23 sensitization rate according to the presence or absence of BA was

compared. In Der p 23 sensitization in the BA group, the combination of

the allergic diseases was analyzed.

RESULTS: The sensitization rate to Der p 23 was 35% in the BA group

and 17% in the non-BA group; the sensitization rate was significantly

higher in the BA group (p< 0.05). Conversely, the level of s-IgE to Der p 1,

Der p 2 was not different between the two groups. In the BA group, Der p

23-positive cases were more combinations of allergic rhinitis (76% vs.

48%; p5 0.07), andwere fewer combinations of atopic dermatitis (29%vs.

81 %; p <0.05) and food allergy (18% vs. 29%; p 5 0.50) than Der p 23-

negative cases.

CONCLUSIONS: Der p 23 sensitization rate in BA children was higher

than non-BA children. Investigating sensitization to Der p 23 in allergic

children may help identify the allergic phenotype.
116 Measurement of Dog and Cat Allergens
Detected in Seoul Metropolitan Area
Woo Kyung Kim; 1Seoul Paik Hospital, Inje University.

RATIONALE: Allergens that cause asthma include those derived from

indoor allergens such as animal dander (dog and cat). The aim of the study

is to used for comparative studies of indoor environmental factors between

populations with contrasting asthma prevalence.

METHODS: The study was performed during September through

November(Autumn) 2018. A total of 100 residential homes were

volunteers from different districts in Seoul. They participate in home

environment survey and skin prick tests. The dust specimens were

collected by vacuum cleaner(V-582T, 520W; LG). We detected animal

dander(Can f 1 and Fel d 1 ) bymonoclonal-antibody based enzyme-linked

immunosorbent assays (ELISA).

RESULTS: The average indoor temperature was 26.163.1 8C and the

relative humidity was 54.068.9%. The positive rate of dog (Can f 1) was

35.8% and cat (Fel d 1) was 33.2%. It is the same between Can f 1 and Fel

d 1 distributed within dust samples from the four sites of the homes. And

the distribution level of Can f 1 and Fel d 1 was, for the living room 26.2%,

17%, for the bedroom 20.9%, 15%, for the children’s room 20.4%, 10.2%,

for the kitchen 16%, 8.7 %, in descending order.

CONCLUSIONS: The positive rate of Can f 1 was higher than Fel d 1 in

dust samples. The living room has highest distribution of dust samples

among the four sites of a home. And it has similar distribution between Can

f 1 and Fel d 1.
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117 De novo Genome and Transcriptome Analysis
Reveal Novel Allergens in Periplaneta
americana (American Cockroach)
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Lingyi Wang1, Qing Xiong, PhD1, Tsz Wan1, Mai Shi2, Stephen Kwok-

Wing Tsui, PhD2, Anchalee Tungtrongchitr, MD PhD3; The Chinese Uni-

versity of Hong Kong, 2The Chinese Unviersity of Hong Kong, 3Mahidol

University.

RATIONALE: Periplaneta americana, also known as theAmerican cock-

roach, plays a critical role in causing the allergic diseases including

asthma, allergic rhinitis and eczema. Previous studies have only identified

a limited number of allergens in the American cockroach. We aim at con-

structing high-quality genome and transcriptome of the American cock-

roach to facilitate the discovery of novel allergen groups as well as

members of known groups.

METHODS: DNA andRNA of an adult female American cockroach from

Bangkok, Thailand were extracted and sequenced using Illumina and

Nanopore platforms.WHO/IUIS allergen nomenclature databasewas used

to assist putative allergen discovery. Novel allergen groups were further

identified and characterized by clustering detected allergens based on their

primary amino-acid sequences and secondary structures.

RESULTS: We assembled a high-quality American cockroach genome of

3.4 giga base-pairs in size, which shared 92.0% similarity with the

previously published Shanghai strain. We also obtained a transcriptome

with 97.2% BUSCO completeness. Analysis of the genome and tran-

scriptome predicted 83,985 open reading frames, among which total 113

were mapped to the allergen database, including 78 putative allergens that

had not been characterized as American cockroach allergen before. These

novel candidates were originated from 17 protein families such as

tropomyosin, heat-shock proteins and alpha-tubulin, and could be

categorized into 3 known and 14 novel allergen groups in the American

cockroach.

CONCLUSIONS: Here, we provided well-assembled genome and tran-

scriptome of the American cockroach, which served as powerful tools for

expanding the allergen spectrum.We expected our results could contribute

to the development of diagnostic targets and immunotherapeutic vaccines.
118 House dust mite sensitization is associated with
bronchial hyperresponsiveness in children with
allergic rhinitis
Hyo-Bin Kim1, Soo-Jong Hong, MD FAAAAI2, So-Yeon Lee, MD PhD3;
1Inje University Sanggye Paik Hospital, 2Asan Medical Center, Ulsan

University, 3Asan Medical Center.

RATIONALE: Allergic rhinitis (AR) is one of increasing allergic disease

of upper airways in children and it is commonly concomitant with asthma.

The phenotypes of AR are various and some have bronchial hyper-

responsiveness (BHR) without respiratory symptoms. Therefore, we

investigated the associated factors for BHR in children with AR at 7 years

of age.

METHODS: We analyzed a general population-based birth cohort, the

Panel Study of Korean Children (PSKC). Information on AR symptoms

(AR in previous 12 months) was collected by ISAAC questionnaire at age

7. Blood eosinophil counts and total serum IgE levels were measured and

skin prick test, spirometry and bronchial provocation test were performed.

Positive BHR was defined when PC20 was less than 8 mg/mL.

RESULTS: Subjects with only AR without asthma were 47.9% (304/634)

and with BHR in ARwas in 17.5% (51/291). BHR was more prevalence in

girls compared to boys (P5.027). Maternal education level, house income,

history of parental allergic disease, exposure to tobacco smoke and BMI

were not associated with BHR in AR children. House dust mite (HDM)

sensitization was significantly associated with BHR, especially in girls

(aOR 4.191, 95% CI 1.441-12.187). Additionally eosinophil % and total
IgE was higher in AR with BHR compared to without it (P <.001 and P

5.001, respectively).

CONCLUSIONS: Approximately one fifth of AR patients were having

BHR and it was associated with HDM sensitization in girls. Therefore

evaluation for sensitization and considering sex is important to understand

and evaluate AR phenotypes.
119 Validation of an Automated Dander
Aerosolization System in a Naturalistic
Exposure Chamber
Laura Haya1, Rym Mehri2, Ashley Spence1, Suzanne Kelly, PhD1,

Jimmy Yang1, Bryan Santone3, William Yang, MD1, Edgar Matida,

PhD2; 1Red Maple Trials, 2Carleton University, 3Red Maple Trials Inc.

RATIONALE: In order to test allergic responses during cat allergen

challenges, we developed an automated dander aerosolization system

using a modified robotic vacuum cleaner. The validation of the system,

including the spatial and temporal distribution of Fel d 1 within the

chamber is presented here.

METHODS: A robotic vacuum cleaner was modified to have variable

suction control and to bypass its filter in order to aerosolize allergen

naturally accumulated on the floor of a naturalistic exposure chamber. The

suction level, effect of vacuummodifications and aerosolization frequency

were tested to identify optimal settings for achieving steady, repeatable

allergen aerosolization. Allergen samples were collected using portable air

sampling pumps (Gilian 5000) at 5L/min with 2mm glass fiber filters every

20 minutes at three locations in the room for two hours of aerosolization.

Fel d 1 was quantified by ELISA.

RESULTS: Optimal suction level setting and vacuum configuration were

identified. Under these conditions consistent allergen levels were obtained

from four tests performed on different days. The average room Fel d 1

concentrationwas 55 ng/m36 20%,which is in the range of levels found in

homes with cats. Good temporal stability was achieved, with the average

allergen concentration after two hours of aerosolization equal to 75% of

the mean. It was found that temporal stability was improved by cycling

the vacuum on and off.

CONCLUSIONS: This automated method of dander aerosolization was

found to provide stable Fel d 1 levels comparable to home environments

over an extended period of aerosolization.
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120 Fungal diversity in a water-damaged office
building before and after remediation
Angela Lemons, MS1, Ju-Hyeong Park2, Jean Cox-Ganser2, Brett Green,

PhD FAAAAI1; 1Health Effects Laboratory Division, National Institute

for Occupational Safety and Health, Centers for Disease Control and Pre-

vention, Morgantown, WV, 2Respiratory Health Division, National Insti-

tute for Occupational Safety and Health, Centers for Disease Control

and Prevention, Morgantown, WV.

RATIONALE: Post occupancy-onset asthma was associated with expo-

sure to fungi derived from floor dust in an office building that had a history

of water damage. In this study, internal transcribed spacer (ITS) region

sequencing was employed to determine if building remediation had any

effect on the fungal populations present.

METHODS: Floor dust was collected from areas surrounding worksta-

tions in an office building in the northeastern United States that had known

water incursion before (n527) and one year following (n527) building

remediation. Genomic DNA was extracted from 5 mg of dust and fungal

ITS regions were amplified and Sanger sequenced.

RESULTS: Unicellular yeast species as well as plant-associated fungi

belonging to the orders Pleosporales and Capnodiales were among the

most abundant fungi detected in floor dust prior to remediation. Following

remediation, many of the same species remained the most abundant.

Building remediation had little effect on the diversity of fungi present as

the Shannon Diversity indices and species richness were not significantly

different before and after remediation. Bray-Curtis dissimilarity indices

revealed the fungal orders present pre- and post-remediation were 75%

similar.

CONCLUSIONS: These data suggest that remediation did not signifi-

cantly alter the fungal diversity within the office building. In addition, it is

possible that many of the detected fungi were introduced by passive

transfer or anthropogenic disturbance. ITS sequencing has revealed a broad

assemblage of fungal species, including previously overlooked yeast

species often not detected using traditional culture or quantitative PCR

approaches. These data highlight the contribution of yeast species within

indoor office environments.
121 A Longitudinal, Population-Based Study of the
Difficult Journey to Diagnosis Endured by
Patients with Eosinophilic Gastritis and
Eosinophilic Gastroenteritis
Mirna Chehade, MD MPH1, Lauren Gehman2, Amol Kamboj, MD2,

Dan Atkins, MD3; 1Mount Sinai School Medicine, 2Allakos, Inc, 3Univer-

sity of Colorado.

RATIONALE: To better understand the real-world diagnostic journey of

patients with eosinophilic gastritis and/or eosinophilic gastroenteritis (EG/

EGE).

METHODS: This study focused on 4,097 EG/EGE patients (2,531 adults,

468 adolescents, 1,098 children) meeting all eligibility criteria from a

representative (;300 million US individuals) administrative claims

database from 2008-2018. Patient medical and pharmacy claims history

was analyzed to describe the events related to presentation and diagnosis of

EG/EGE.

RESULTS: Median (IQR) years from initial symptom presentation to

diagnosis was 3.4 (1.5–5.6) and was significantly longer for adults (4.0,

1.9–6.1) vs adolescents (2.6, 1.0–4.3, p<0.001) or children (2.7, 1.0–4.6;

p<0.001). Between initial symptom presentation to EG/EGE diagnosis,

patients visited 4.860.1 healthcare providers and 59% received alternative

diagnoses of nonspecific gastrointestinal conditions. Adults demonstrated

a significantly longer time to gastroenterologist referral and endoscopy vs

adolescents or children (p<0.001). Almost half (46%) of all patients

required>1 endoscopy to diagnose EG/EGE and experienced significantly

longer diagnostic delay vs those requiring single endoscopy (4.3 vs 2.5

years, p<0.001). Failure to diagnose on first endoscopy was due in part to

absence of histopathology evaluation, which was performed less
frequently in adults (64%) vs adolescents or children (88% and 89%,

p<0.001).

CONCLUSIONS: EG/EGE patients, especially adults, endure a lengthy

and difficult path to diagnosis. Factors contributing to delayed or missed

diagnoses include delayed endoscopy and failure to biopsy or perform

histopathology evaluation on initial endoscopy. Heightened HCP disease

awareness should lead to earlier endoscopic and histopathologic evalua-

tion, improving the patient’s journey to to diagnosis and enabling earlier

therapeutic intervention.
122 Patterns of Follow-Up Among Children and
Adults with Eosinophilic Esophagitis
Susan Schuval, MD FAAAAI1, Michelle Tobin2, Alexandra Guial-

laume3, Deborah Boktor3; 1Stony Brook University Medical Center,
2Stony Brook Children’s Hospital, 3Stony Brook University Hospital.

RATIONALE: Eosinophilic Esophagitis is a chronic disorder requiring

close clinical monitoring over time with ongoing patient education and

assessment of medication and dietary adherence. We retrospectively

studied outcomes in Eosinophilic Esophagitis patients at a tertiary care

medical center.

METHODS: Patients with Eosinophilic Esophagitis (EoE) were identi-

fied via ICD-9/10 codes in the electronic medical record. EMR charts were

retrospectively reviewed to ascertain dates of clinic appointments and

treatments, and to determine whether clinical or histologic resolution of

EoE (defined as <5 eos/hpf) had occurred. Patients not seen for > 1 year

were classified as ‘‘lost to follow-up.’’

RESULTS: We identified 40 patients with EoE diagnosed at a median age

of 20 years (IQR 8.8-39.5 years), who had been followed for a median

duration of 29 months (IQR10-55 months), and had undergone an average

of 3 esophageal biopsies. Treatment included diet (n518/45%), PPI

(n538/95%), or topical corticosteroids (n525/62.5%). Thirteen patients

(32.5%) received all three. As of 2019, 17 patients (42.5%) remained in

care and 23 patients (57.5%) were lost to follow-up. Of the 34 patients with

>1 biopsy performed, histologic remission occurred in 11 (32%) and

clinical remission was observed in 9/40 (22.5%).

CONCLUSIONS:More than half of patients with EoE are lost to care. All

patients with EoE should be closely monitored by physicians to ensure

compliance with therapy and clinic visits and to prevent irreversible long-

term complications such as food impactions and esophageal strictures.

Healthcare providers should seek to improve methods of keeping EoE

patients engaged in care.
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123 Comparison of Patients with Eosinophilic
Esophagitis with Extremely High and Low
Esophageal Eosinophil Counts
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Kelly O’Shea1, Mark Rochman2, Tetsuo Shoda2, Nives

Zimmermann, MD FAAAAI2, Julie Caldwell, PhD2, Marc Rothenberg,

MD PhD FAAAAI2; 1University of Michigan, 2Cincinnati Children’s Hos-

pital Medical Center.

RATIONALE: Eosinophilic esophagitis (EoE) is an inflammatory disease

characterized by eosinophil infiltration into the esophageal mucosa. A peak

count of ≥15 eosinophils per high-powered field (eos/hpf) on biopsy is

required for diagnosis, but eosinophil levels can vary substantially. Herein,

we characterized patients with extremely high and low esophageal

eosinophil counts to test the hypothesis that the high-count cohort would

have a distinct, more severe phenotype.

METHODS: Amongst a registry of patients with EoE, we identified a

group of patients with the highest recorded levels of esophageal

eosinophilia (EoE-Hi). We subsequently identified a second group that

had relatively low levels of esophageal eosinophilia (EoE-Low). Pertinent

clinical, endoscopic, histologic, and molecular features, probed by the 96-

gene EoE Diagnostic Panel, were compared.

RESULTS: Mean peak esophageal eosinophilia in the EoE-Hi and EoE-

Low groups were 433 6 97 and 18.6 6 2.9 eos/hpf, respectively. In the

EoE-Hi group, there were more patients with atopic co-morbidities (100%

vs. 64%, p < 0.05), endoscopic furrowing (100% vs. 29%, p < 0.001),

exudates (79% vs. 0%, p< 0.001),and thickening (86% vs. 29%, p< 0.01).

The EoE-Hi group also demonstrated greater histologic severity.

Molecular analysis of esophageal biopsies differed between groups by

43 of 96 genes probed by the EoE Diagnostic Panel, especially those

involved in interleukin-13–mediated pathways.

CONCLUSIONS: These data substantiate that patients with extremely

high esophageal eosinophilia have a distinct endotype defined by more

severe atopic, endoscopic, histologic, and molecular features. Thus, more

intensive therapy in this subpopulation may be warranted.
124 Patient Age And Initial Treatment Choice For
Pediatric Patients With Eosinophilic Esophagitis
Jocelyn Jia1, Edmond Chan, MD FAAAAI1, Vishal Avinashi, MD,

FRCPC, MPH1, Elaine Hsu, MPH1, Hin Hin Ko, MD, FRCPC2, Lianne

Soller, PhD1; 1BC Children’s Hospital Research Institute, 2University of

British Columbia, St. Paul’s Hospital.

RATIONALE: Patients rarely outgrow eosinophilic esophagitis (EoE),

and symptoms can worsen over time if not appropriately managed. This

study explores whether there is an association between patient age and

choice of initial EoE treatment.

METHODS: Between July 2012 and June 2019, 187 patients with biopsy-

proven EoE (≥15 eosinophils per high powered field) seen at the BC

Children’s Hospital EoE clinic were enrolled in our EoE Registry. Median

age and proportion of patients for each treatment group (medications,

dietary treatment, both, or no treatment), were calculated. Kruskal-Wallis

tests were performed to determine whether there was a statistically

significant difference in median age across treatment groups.

RESULTS: At the patients’ first EoE clinic visit, 39% were on

medications for EoE (median age 11.6 years), 21% were on dietary

treatment (median age 9.1 years), 21% were on both medications and

dietary treatment (median age 9.1 years), and 19% were on no treatment

(median age 11.1 years). The median age across treatment groups did not

differ significantly (p>0.05).

CONCLUSIONS: Although we hypothesized that patient age and initial

management might be associated (i.e. families of younger patients

choosing dietary treatment), our study did not find a significant difference.

However, our sample was relatively small, possibly limiting our ability to

detect significant differences. Future research includes exploring other

factors which predict initial choice of treatment, and factors behind

management changes over time.
125 Intraesophageal administration of oxazolone to
skin-sensitized mice results in experimental
eosinophilic esophagitis resembling human
disease
Shmuel Avlas, PhD student1, Michal Itan2, Avishay Dolitzky2, Chen

Varol3, Marc Rothenberg, MD PhD FAAAAI4, Ariel Munitz, PhD2;
1Tel-Aviv university, Israel, 2Tel Aviv University, 3Tel-Aviv Sourasky

Medical Center, 4Children.

RATIONALE: Eosinophilic esophagitis (EoE) is a chronic allergic

inflammatory disease triggered by food and/or environmental allergens.

While much data has accumulated on the epithelial component of EoE

pathogenesis, less is known regarding the contribution of additional

components to the development of EoE, in part due to the lack of a robust

and reproducible mouse model, which mimics human disease.

METHODS: Mice were skin-sensitized using 4-ethoxymethylene-2-

phenyl-2-oxazolin (OXA, 1%). After seven days, mice were skin-

challenged (0.5% OXA, 5 times) and levels of serum IgE determined

(ELISA). Thereafter, themicewere treated intra-esophageally (1%OXA, 8

times) and twenty-four hours after last treatment, the mice were

euthanized. Subsequently, the esophagus was obtained, fixed and slides

were stained (H&E, chloroacetate esterase, anti-EPX, anti-Ki-67). RNA

was extracted and sequenced for transcriptome analysis and comparedwith

human EoE RNAseq data

RESULTS: OXA-treated mice displayed elevated IgE and exhibited gross

dysphagia and weight loss. Histologically, OXA-treatment resulted in

elevated eosinophilia, basal cell proliferation, and thickening of the lamina

propria, which correlated with esophageal eosinophil counts. RNAseq of

esophageal samples revealed increased expression of hallmark type 2-

associated transcripts and displayed significant overlap with the human

EoE transcriptome (384 upregulated transcripts, which represent;25% of

the human EoE transcriptome). Bioinformatics analysis of the mutually

upregulated transcripts revealed three distinct clusters associated with

immune response, cell division, and epidermal development.

CONCLUSIONS: We established a robust experimental model for EoE,

resembling human disease. This model can serve to dissect molecular

pathways in EoE and used for preclinical drug development.
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126 Delayed diagnosis of Eosinophilic Esophagitis
in patients with IgE-mediated cow's milk allergy
Grazielly Pereira, MD1, Pablo Torres, MD2, Priscila Franco, MD3, Clau-

dia Anagusko4, Fabio Castro5, Ariana Yang, MD PhD6; 1University of S~ao

Paulo, 2Sao Paulo University, 3USP - CLINICAL HOSPITAL, 4University

of S~A£o Paulo, 5S~A£o Paulo University, 6Clinical Hospital of Sao Paulo.

RATIONALE: The association between IgE-mediated food allergy and

eosinophilic esophagitis (EoE) was established by the literature. However,

correlation between EoE patients with a pre-existing IgE-mediated cow’s

milk allergy (IgE-CMA) is less explored. Our objectivewas to evaluate the

time between symptom onset and EoE diagnosis in patients with IgE-CMA

and their characteristics.

METHODS: Medical record review was performed in patients with

severe IgE-CMA who developed EoE. Demographics, clinical character-

istics, peripheral eosinophilia, IgE sensitization, endoscopic pattern and

associated atopies were evaluated.

RESULTS: Ten patients were evaluated, 7 men (70%), with mean age of

12.9 years. The age of EoE symptoms onset was 6 yo, EoE diagnosis at 8 yo

and CMA symptoms onset at 5 months old. High averages of milk-specific

IgE (76.1 kU/L) and peripheral eosinophilia (806.9 cells/mm3) were

observed. Atopies, such as asthma and rhinitis, were present in 80% of pa-

tients and atopic dermatitis in 20%. The main symptoms were: excessive

fluid drinking while eating (50%), dysphagia (40%), prolonged eating

(30%), chocking (30%) and vomiting (30%). The EoE diagnosis was

possible through active-search of symptoms, since most patients presented

modification of eating habits. Combined sensitization to cow’s milk and

other foods were observed: egg (46.1%), soy (23%) and wheat (23%).

The predominant endoscopic pattern was inflammatory; the most frequent

finding was linear furrows (38.5%). The evolution to fibrostenotic pattern

occurred in 1 case (7.7%).

CONCLUSIONS: The delay in diagnosis may be due to non-specific

symptoms and modification of eating habits. Therefore, proactive inves-

tigation allows early confirmation, which could prevent complication of

EoE.
Withdrawn
127
128 Genome-wide admixture and association
analyses identify novel eosinophilic
esophagitis-associated loci in African
American ancestry
TesfayeMersha, PhD1, Yadu Gautam2, Julie Caldwell, PhD2, Marc Roth-

enberg, MD PhD FAAAAI3; 1Cincinnati Children’s Hospital Medical

Center, 2Cincinnati Children’s Hospital Medical Center, 3Children.

RATIONALE: Eosinophilic esophagitis (EoE) is an allergic inflamma-

tory disorder characterized by increased eosinophils in the esophagus.

Multiple genetic risk factors linked to EoE have been identified; however,

these studies have been primarily focused on populations of European

ancestry. Herein, we present admixture mapping (AM) and association

analysis of EoE using African American (AA) ancestry populations.

METHODS: We conducted admixture and association mapping of EoE

using 142 EoE cases and 229 controls with AA ancestry. Samples were

genotyped using theMEGA array (Illumina). After quality control filtering

(HWE at P-value < 1E-5 in controls, MAF < 0.05, call rate < 95%), over

640,000 variants were tested for association using the logistic regression

model adjusted for covariates. For AM, we conducted both case-only and

case-control analysis.

RESULTS: GWAs identified 18 SNPs in 17 loci with genome wide

significance P-value < 5E-8. The strongest signal was observed at the

intronic variant rs116592429 of KCNIP4 on chromosome 4. Other impli-

cated genes include FAM129A, TAF1B, FKBP9, and FARS2. The case-

only AM analysis identified three genomic regions (chromosomes 9p13,

12q24, and 16p12) significantly associated with African ancestry with P-

value < 1E-5. The AM replicated the region 16p13, a region linked to

EoE in European ancestry, in both case-only (p-value < 0.0003) and

case-control analysis (p-value < 0.003).

CONCLUSIONS: We performed the first GWAS and admixture mapping

analyses of EoE in AA ancestry, and both admixture and association

analysis identified novel ancestry-specific variants associated with EoE.

Additional analysis including independent replication, variant prioritiza-

tion and functional annotation studies are in progress.
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129 EoE Biopsies have Elevated and Activated Mast
Cells that Produce Cytokines and Chemokines
that Drive Disease Pathogenesis
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Melina Butuci, PhD1, Emily Brock, MA1, Julia Schanin2, Henrik

Rasmussen, MD PhD2, Bhupinder Singh, MD2, Richard Drake2, Kathryn

Peterson, MD3, Brad Youngblood, PhD2; 1Allakos, 2Allakos, Inc, 3Univer-

sity of Utah.

RATIONALE: Eosinophilic gastrointestinal diseases (EGIDs) are a rare

set of conditions characterized by the pathologic accumulation of

eosinophils in the gastrointestinal tract. While eosinophils have been

strongly associated with EGIDs, localized mast cells are also elevated in

eosinophilic esophagitis (EoE) and gastroenteritis (EGE). Despite evi-

dence of mast cells being an important component of EGIDs, the

mechanism by which they contribute to disease pathogenesis has yet to

be established in human tissue.

METHODS: Single-cell suspensions were prepared by enzymatic

digestion of fresh esophageal biopsies from patients with EoE and non-

diseased esophageal tissue. Flow cytometry was performed to quantify and

phenotype immune cells. Mast cells were FACS-sorted from tissue and

incubated overnight with PMA/ionomycin to induce mediator production.

RESULTS: EoE biopsies had significantly increased numbers of mast

cells and eosinophils compared to non-diseased esophageal tissue.

Eosinophils and mast cells from EoE biopsies had elevated expression of

activation markers, indicative of an activated and degranulating state. Mast

cells from EoE biopsies also displayed increased expression of surface-

bound IgE and FceRI. Lastly, upon PMA stimulation, FACS-sorted mast

cells from EoE biopsies produced significant quantities of cytokines and

chemokines, including IL-5, GM-CSF, TNFa, CCL2, and CCL4.

CONCLUSIONS: Elevated and activated mast cells are found in patients

with EoE. These mast cells produce abundant cytokines and chemokines

that can induce inflammation and recruit other immune cells, such as

eosinophils and T cells. EGIDs are chronic inflammatory diseases that are

driven in part by mast cells. Therefore, targeting both eosinophils and mast

cells may be needed to significantly reduce inflammation.
130 The IL-33 receptor ST2 is highly induced on IL-
13-expressing tissue eosinophils in
eosinophilic esophagitis
Amiko Uchida1, Praveen Vimalathas2, Mabel Valencia Yang2, Kaia

Miller2, John Garber, MD1; 1Massachusetts General Hospital, Harvard

Medical School, 2Massachusetts General Hospital.

RATIONALE: Eosinophilic esophagitis (EoE) is an increasingly com-

mon allergic disease characterized by esophageal eosinophilia. IL-33 is

elevated in EoE patients and IL-33 signaling, through its receptor ST2, is

recognized as a potent initiator of type 2 inflammatory responses

implicated in atopic diseases like EoE.

METHODS: Flow cytometry was performed on esophageal biopsies from

EoE patients and peripheral blood of healthy and EoE patients to assess

expression of ST2, IL-5 and IL-13 on eosinophils (n56), mast cells (n56),

basophils (n56), T helper 2 cells (Th2) (n54) and type 2 innate lymphoid

cells (ILC2) (n54).

RESULTS: ST2 was expressed at low levels on blood eosinophils

regardless of disease activity (remission 0.45 vs active 1.40 %ST2+,

p50.40) or disease status (healthy 0.70 vs active EoE 1.40 %ST2+,

p51.00). In contrast, esophageal eosinophils expressed high levels of sur-

face ST2 compared to blood eosinophils (blood 1.40 vs esophageal eosin-

ophils 93.15 %ST2+, p50.02), esophageal Th2 cells (Th2 46.5 vs

esophageal eosinophils 93.15 %ST2+, p50.02), and esophageal mast cells

(mast cell 7.32 vs eosinophils 93.15 %ST2+, p50.002). IL-5 and IL-13

production was significantly different among these cells (eosinophils
12.5, and Th2 1.18, mast cells 0.80, basophils 0.40, and ILC2s 0.01 %

IL5+IL13+of CD45+cells; p50.0001).

CONCLUSIONS: Esophageal eosinophils from EoE patients display

significant induction of the IL-33 receptor ST2 and are a predominant

source of IL-5 and IL-13 in the setting of active EoE.
131 Analysis of Salivary MicroRNAs in Pediatric
Eosinophilic Esophagitis
Kristin Lambert1, Heather Stern, DO2, Faoud Ishmael, MD PhD

FAAAAI3, Punit Jhaveri4, Chandran Alexander, MBBS, MD4, Pooja Jha-

veri5; 1Medical Scientist Training Program, Penn State College of Medi-

cine, Hershey, PA, 2Division of Pulmonary, Allergy and Critical Care

Medicine, Penn State Hershey Medical Center, 3Mount Nittany Medical

Group, State College, PA, 4Division of Gastroenterology, Penn State Chil-

dren’s Hospital, Hershey, PA, 5Division of Allergy & Immunology, Penn

State Children’s Hospital, Hershey, PA.

RATIONALE: Eosinophilic esophagitis (EoE) is a highly morbid disease

that currently can only be diagnosed by esophagogastroduodenoscopy

(EGD) with tissue biopsy. There is a crucial need to identify non-invasive

biomarkers. Prior studies have looked at esophageal tissue and serum

miRNA biomarkers in adult EoE.We sought to determine whether salivary

miRNAs are differentially expressed between children with EoE, esoph-

agitis and no gastrointestinal (GI) pathology.

METHODS: Following IRB approval, saliva was collected from pediatric

subjects with EoE (>15 eosinophils/hpf on biopsy and active proton pump

inhibitor therapy), esophagitis (pathologic diagnosis based on EGD), and

controls (no pathologic findings on EGD). A subset (n516) of total

recruited subjects (n5212), was used for pilot analysis here.MiRNAswere

isolated from saliva using TRIzol and column purification, and expression

of a panel of seven miRNAs was analyzed by quantitative real-time PCR.

miRNA expression was normalized to endogenous control, U1. Difference

in expression levels (normalized Ct values) between groups was deter-

mined by ANOVAwith Tukey post-test analysis, significance level of 0.05.

RESULTS: miR-570-3p was significantly upregulated in EoE (p

50.0203), compared to esophagitis and healthy groups. In contrast,

miR-223 was significantly downregulated in saliva from both children

with EoE (p50.0198) and esophagitis (p50.0076), compared to children

with no GI pathology. miR-570-3p may be a salivary marker specific to

EoE, while miR-223 may be reflective of any pathology that leads to

esophagitis.

CONCLUSIONS: Salivary miRNAs may constitute non-invasive bio-

markers with capacity to diagnose and distinguish eosinophilic esophagitis

from other GI pathology in children.
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132 Development and Content Validity of an
Observer-Reported Outcome (ObsRO) Diary for
Use Among Caregivers of Children with
Eosinophilic Esophagitis
Bridgett Goodwin1, Robin Pokrzywinski2, Adam Bailey2, Nirav Desai3,

James Williams, MD3; 1Shire, Cambridge, MA, a Takeda company, 2Evi-

dera, Bethesda, MD, 3Shire, Lexington, MA, a Takeda company.

RATIONALE: Eosinophilic esophagitis (EoE) causes reflux-like symp-

toms and feeding problems in children, often differing from adult symptom

presentation. Symptoms are best reported by patients themselves.

However, for young children who are unable to self-report, an observer-

reported outcomes (ObsROs) diary is vital for accurately measuring

treatment benefit. This study investigated the content validity of an ObsRO

diary being developed for use among caregivers of children (aged 2-10

years) with EoE.

METHODS: Two rounds of interviews were conducted. Round one

elicited concepts related to EoE (observable behaviors and verbalizations)

and assessed the completeness, relevance and comprehensibility of the

ObsRO diary. Round two assessed the usability of the diary on an

electronic device.

RESULTS: Overall, 25 caregivers were enrolled. The mean (standard

deviation) age of the children with EoE was 7.1 (2.4) years. Concept

saturation, the point where no new concepts emerge, was achieved after the

12th interview with 22 concepts. The most commonly reported were stom-

ach pain (n521, 84%), avoiding/refusing food (n515, 60%) and difficulty

swallowing (n513, 52%). All respondents confirmed that the ObsRO ques-

tions were relevant for their children and easy to understand. Caregivers

(92%) reported that the electronic format was acceptable and easy to

complete.

CONCLUSIONS: The development of ObsROs is essential to ensure that

patient experience is included in treatment assessments. This study

supports the content validity of the EoE ObsRO caregiver diary.

Caregivers observed concepts consistent with the heterogeneity of signs/

symptoms of EoE reported in children. Further development of the ObsRO

is required to determine its psychometric properties, scoring and meaning-

ful change.
133 Tacrolimus ameliorates allergen, IL-5 and IL-13
induced eosinophilic esophagitis
Hemanth Kumar Kandikattu1, Anil Mishra, PhD2; 1Tulane University,
2Tulane University School of Medicine.

RATIONALE: Eosinophilic esophagitis (EoE) is a chronic disease, and

most compelling clinical feature of EoE is its responsiveness to elemental

and highly restricted diets. Systemic steroids are also used for acute

exacerbations, while topical glucocorticoids are used to provide long-term

control; however, their long-term use has health issues. Another, anti-IL-5

and anti-IL-13 treatment approaches demonstrated some promise; but the

early clinical results have not been strikingly positive as hoped. We

recently found that calcineurin inhibitor ‘‘Tacrolimus’’ has the property to

reduce the allergen, IL-5, and IL-13 induced blood and tissue eosinophilia

in the murine model of EoE.

METHODS: We used intranasal Aspergillus fumigatus sensitized mice,

CD2-IL-5 transgenic andDOX regulated IL-13 transgenicmice to examine

blood and tissue eosinophilia following tacrolimus treatment using flow

cytometer, anti-major basic protein (MBP) immunostaining ELISA and

western blot analyses for the regulator of calcineurin 1 (RCAN1) protein.

RESULTS: Tacrolimus administration in allergen challenge, CD2-IL-5

transgenic and DOX expose-IL-13 mice showed highly significantly

reduced CCR3/SigleF+ eosinophils in the blood and anti- MBP+ eosino-

phils in esophageal and lung tissues. Additionally, we observed reduced

IL-5, IL-13 TGF-b, and RCAN1 levels in the blood and tissues of
tacrolimus treated mice compared to vehicle-treated mice. RCAN1 regu-

late eosinophils development from its progenitors.

CONCLUSIONS: Taken together, we provide direct in vivo evidence that

Tacrolimus ameliorates EoE; however, considering it reactivity to several

other drugs and side effects, tropical use of low dose tacrolimus may be a

novel approach for the steroid-refractory adult EoE patients.
134 Identification of potential CD4+ T-cell pathways
associated with epicutaneous milk
desensitization of eosinophilic esophagitis
patients
Melanie Ruffner, MD PhD1, Zhe Zhang2, Kelly Maurer2, Amanda

Muir, MD2, Antonella Cianferoni, MD PhD FAAAAI3, Kathleen

Sullivan, MD PhD FAAAAI3, Jonathan Spergel, MD PhD FAAAAI3;
1The Children’s Hospital of Philadelphia, 2Children’s Hospital of Phila-

delphia, 3Children.

RATIONALE: There are no current disease-modifying therapies in EoE.

However, following the open-label extension of the Study Efficacy and

Safety of the Viaskin� Milk in milk-induced Eosinophilic Esophagitis

(SMILEE), 47% of patients tolerated milk without recrudescence of

esophageal eosinophilia. The mechanisms driving success of epicutaneous

immunotherapy (EPIT) responses in EoE patients is unclear because it is a

non-IgE mediated food allergy. Therefore, we examined differential gene

expression in peripheral CD4+ cells from EoE undergoing EPIT.

METHODS: Peripheral CD4+ T cells were isolated by positive selection

from whole blood samples collected from SMILEE study patients. RNA-

sequencing and integrative data analysis were performed to identify

pathways associated with therapeutic response to EPIT desensitization.

RESULTS: Milk ingestion in EoE patients is associated with significantly

higher percent average Th2 gene expression. However, following EPIT a

higher percent average expression of Th1 signature genes was observed

when compared to patients on placebo. The gene expression signature of

peripheral CD4+ cells from EoE patients on milk-containing diet overlap

significantly with the well-characterized EoE biopsy transcriptome, and

using gene set enrichment analysis we identify that the overlap with active

EoE is best correlated with type I interferon responses.

CONCLUSIONS: Active mucosal disease in EoE is associated with a

Th2-predominant expression pattern in peripheral CD4+ T cells, and this

shifts toward a Th1-predominant expression pattern following EPIT. This

data additionally suggests common pathways shared between EPIT and

other forms of immunotherapy, andmay help to identify an EoE population

that will benefit from EPIT.
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135 Impact of Treatment on Quality of Life in
Pediatric Patients with Eosinophilic Esophagitis
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Grant Pickett1, Vibha Szafron1, Sara Anvari, MD MSc FAAAAI1, Kris-

ten Staggers, MS1; 1Baylor College of Medicine.

RATIONALE: The Pediatric Quality of Life (QOL) InventoryTM

(PedsQL) survey measures health-related QOL in children with chronic

health conditions. The primary purpose of this study is to examine QOL

in pediatric patients with eosinophilic esophagitis (EoE) at their initial

clinic visit based on their pre-visit treatment.

METHODS: The PedsQL survey was given to 107 children aged 4-18

years referred for food allergies or EoE seen for initial consultation in the

Texas Children’s Hospital Allergy/Immunology Clinic from October

2014-September 2017. Measured outcomes included physical, social,

emotional, and school functioning domain scores. Higher scores correlate

with better QOL. Independent t-tests, Fisher’s exact tests, Chi-square tests

and multiple logistic regression were used for analysis.

RESULTS: Twenty-four child surveys were completed at initial visit with

an EoE diagnosis. Prior to initial visit, 19 were treated with elimination

diet, 9 with steroids, and 15 with proton pump inhibitors (PPI). Children

treated with PPIs had an initial school functioning score 16 points lower

(95% CI: -28.77, -3.23) than those who were not treated with PPIs. No

statistically significant differences were found in the other domains

between those treated with diet, steroids, and/or PPIs versus untreated

children.

CONCLUSIONS: In this study, QOL survey scores were significantly

lower in patients with EoEwhowere treatedwith PPI prior to initial allergy

clinic visits. This findingmay be related to symptom severity, the burden of

taking medications, or lack of improvement on medication. Further

investigation is warranted to address what drives the initial low QOL

score in PPI-treated patients.
 S
136 Clinical and Laboratory Characteristics
Associated with Milk Intake in Pediatric
Patients with Eosinophilic Esophagitis
Lauren Gunderman,MD1, Irene Mikhail, MD FAAAAI2, Meagan Shep-

herd3, Joshua Bolender2, Lisa Workman, BA4, Thomas Platts-Mills, MD

PhD FAAAAI4, Elizabeth Erwin2; 1Nationwide Children, 2Nationwide

Children’s Hospital, 3Marshall University, 4University of Virginia.

RATIONALE: In eosinophilic esophagitis (EoE), milk is a major food

trigger, and low levels of IgE tomilk proteins with high levels of IgG4 are a

common feature of the immune response. The relationship between this

‘‘tolerant’’ immune response and EoE symptoms has not been

characterized.

METHODS: Pediatric patients having esophagogastroduodenoscopy

completed milk intake, demographic, clinical, and symptom question-

naires. We measured IgE and IgG4 to milk proteins, wheat, and peanut.

RESULTS: Among 66 EoE patients, 25 (38%) correlated specific

symptoms with ingestion of milk protein. Those symptoms included

abdominal pain with (5, 7.6%) or without vomiting (6, 9.1%); IgE

mediated symptoms (3, 4.5%); and difficulty swallowing or cough (3,

4.5%). Patients with and without symptoms to milk, were not significantly

different in age (medians 15 and 13 years respectively, p50.99) or gender

(56% and 44% female respectively, p50.080). Total EoE symptom scores

(p50.19), peak esophageal eosinophils (p50.68), and geometric mean

titers of IgE (p50.080) and IgG4 (p50.085) to milk proteins were also not

significantly different. Among 3 patients with IgE mediated symptoms to

milk, 2 were not ingesting milk products and had elevated IgE with low

IgG4 to milk proteins. In contrast, among 3 EoE patients with difficulty

swallowing milk, 2 were ingesting foods with milk and had elevated IgE

with high IgG4 to milk proteins.

CONCLUSIONS: Symptoms to milk protein are common in EoE but

variable. We observed patterns but did not find distinct clinical or

imunologic features to classify patients suggesting a spectrum of responses

to milk protein in EoE.
137 Exploring the Association Between
Developmental Disorders and Eosinophilic
Esophagitis in Children
Julia Sohn1, Barrett Barnes1, Bryan Sauer1, Emily McGowan, MD PhD

FAAAAI2; 1University of Virginia, 2University of Virginia School of

Medicin.

RATIONALE: Autism Spectrum Disorder (ASD) and developmental

disorders (DD) affect 0.5-3% and 3.6-7% of U.S. children, respectively.

While children with ASD have been found to have an increased risk of

EoE, the prevalence of ASD and other DD among patients with EoE and

differences in clinical characteristics have not yet been reported.

METHODS: We performed a retrospective chart review of children with

EoE seen at one academic center from 2010-2019. Children with EoEwere

identified via ICD-9/ICD-10 codes. Charts were reviewed to confirm the

diagnosis of EoE, which was defined according to consensus guidelines.

DD was defined as physician-diagnosed ASD or DD. Demographics,

clinical symptoms, endoscopic findings, laboratory results, and co-morbid

conditions were recorded.

RESULTS: 231 children with EoE were included in these analyses. The

prevalence of ASD and DD were 12.6% and 30.3%, respectively. Children

with ASD and DD were more likely to be male (90% v. 68%; p50.017,

84% v. 65%; p50.003) and to present with disordered eating (46% v. 19%;

p50.002, 36% v. 17%; p50.001). Children with DD were younger at

diagnosis (5.3 v. 7.5 y; p50.001). There was no difference in the

prevalence of atopic conditions, endoscopic findings, or absolute eosino-

phil counts between the groups.

CONCLUSIONS: We found a strikingly high prevalence of ASD and DD

among children with EoE when compared to the general population and a

predominance of males, even when compared to EoE controls. These

findings suggest there may be a shared genetic or environmental factor

driving the pathogenesis of both conditions, which warrants further study.
138 Picornavirus Infection of Esophageal Epithelial
Cells
Vinay Goswamy1, Paul Fichtinger2, Elizabeth McKernan1, Sameer Ma-

thur, MD PhD FAAAAI3; 1University of Wisconsin - Madison, 2Univer-

sity of Wisconsin, 3University of Wisconsin School of Medici.

RATIONALE: Eosinophilic esophagitis (EoE) is a Th2 inflammatory

disorder affecting the esophagus. There are many mechanistic parallels

between EoE and other Th2 inflammatory conditions including asthma.

One of the prominent contributors to airway inflammation in asthma is

viral infection. We hypothesized that viral infection of esophageal

epithelium may also contribute to the esophageal inflammation in EoE.

METHODS: We cultured an esophageal epithelial cell line (EPC2-

hTERT) as a monolayer and as an air-liquid-interface (ALI) in a transwell.

Picornaviruses (Rhinovirus and Enterovirus strains) were used to infect

EPC2 cultures for up to 48 hours. RNA samples were collected for analysis

of virus replication and for gene expression from the EPC2 cells. We

measured Rhinovirus and Enterovirus RNA levels (for virus replication)

and InterferonLambda-1 (IFNL1) gene expression (for anti-viral response)

by PCR. Experiments were also conductedwith the addition of Interleukin-

13 (IL-13) to better replicate the esophageal environment in EoE.

RESULTS: Rhinovirus replication (3-7 fold increase) was present with

monolayer cultures of EPC2 cells. Increased mRNA expression of IFNL1

(2-4 log increase) confirmed anti-viral responses in the monolayer cultures

of EPC2 cells. Rhinovirus infection of EPC2 ALI cultures showed virus

replication and an increase of IFNL1 with an apparent further increase of

both upon addition of IL-13.

CONCLUSIONS: These findings provide evidence that a viral process

may be contributing to the inflammatory process of EoE in some

individuals. The increased IFNL1 response after the addition of IL-13

suggests synergy between Rhinovirus infection and Th2 mediators

contributing to the inflammation in EoE.
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139 Perspectives Of Patients And Caregivers On The
Use Of Elemental Formula For Eosinophilic
Gastrointestinal Disease
Joao PedroMatias Lopes1, Jennifer Roeder2, Stacey Adjei, MPH3, Mary

Strobel2, Juliet Ross2, Wendy Book, MD4, Mirna Chehade, MD MPH5;
1Icahn School of Medicine at Mount Sinai, 2American Partnership for

Eosinophilic Disorders, 3Division of Cardiology, Emory University, At-

lanta, GA, 4American Partnership for Eosinophilic Disorders/ Division

of Cardiology Emory University, Atlanta GA, 5Mount Sinai School

Medicine.

RATIONALE: Patients with eosinophilic gastrointestinal disease (EGID)

frequently require elemental formula (EF) as a nutritional supplement or as

part of their therapy. The goal of this study was to identify perspectives of

patients/caregivers on EF use.

METHODS: An online survey was administered to EGID patients

prescribed EF or their caregivers. Data collected included demographics,

indications for EF, duration of use, potential benefits, cost, and quality of

life.

RESULTS: Data from 207 respondents were analyzed.Mean age of EGID

patients was 14.0 years (range 1-61). 79.2% had eosinophilic esophagitis.

85.0%were on dietary therapy, 45.4% on corticosteroids, 45.4% on proton

pump inhibitors. 48.3% had been using EF for ≥5 years, 46.4% for full

nutrition. 43.5% received EF via feeding tube (fully/in combination with

oral feeds). Most common reported EF benefits were ease of digestion

(51.2%), decreased pain/inflammation (18.8%), and meeting nutritional

needs (15.9%), with high rate of satisfaction with its benefits (mean score

4.2, scale 1-5). Overall experience with taking EF was variable. EF had the

most positive impact on patients’ relationships with parents (34.3%) and

the most negative impact on travel (60.9%). 36.7% stopped EF for some

time or missed/skipped feeds, with resultant weight loss (29.0%) and

incomplete nutrition (21.1%).Most common barriers to accessing EF were

insurance coverage problems (68.8%) and out-of-pocket cost (67.3%).

CONCLUSIONS: EF is a mainstay nutritional supplement in the man-

agement of EGIDpatients. EF ismedically beneficial but costly to families,

with detrimental consequences when interrupted. Ways to improve access

to EF need to be addressed in the future.
140 Tolerance To Baked Foods In Patients with
Eosinophilic Esophagitis Associated with IgE
Mediated Cow's Milk Allergy or Egg Allergy
Giovanna Lucy Cortez Aliaga1, Pablo Torres, MD1, Patricia Salles-

Cunha, MD1, Fabio Morato De Castro1, Ariana Yang, MD PhD1; 1Univer-

sity of Sao Paulo.

RATIONALE: Eosinophilic esophagitis (EoE) is a chronic immune-

mediated esophageal disease characterized by esophageal dysfunction and

local eosinophilic inflammation. Six major food groups are triggers of

EoE: milk, egg, soy, wheat, peanuts, nuts and seafood. Cow milk and egg

are responsible for most food allergies. Studies investigate tolerance to

high temperature processed food (Baked). Objective: Evaluate the

tolerance of Baked Protocol in patients with cow milk protein allergy

(CMPA) and/or IgE-mediated egg allergy (EA), with EoE as comorbidity

METHODS: Analysis medical records of EoE patients with CMPA and

EA, submitted to Baked Protocol

RESULTS: Evaluated 8 patients, mean age 12.2 years, 6 males (75%). 5

patients with CMPA, 2 with CMPA+EA, 1 with EA. All had clinical and

endoscopic EoE control with drug treatment. After starting the Protocol, 2

patients were able to tolerate milk and/or egg and had diet release,

maintaining consumption of milk and processed foods, without worsening

EoE. During treatment, 3 patients were able to tolerate processed foods, but

with worsening EoE in contact with pure milk and/or egg. 3 patients

couldn’t tolerate the Protocol, presenting reactions during the consumption

of processed food and significant worsening of EoE

CONCLUSIONS: In this group, the Baked protocol, although not

allowing the general dietary release for milk or egg allergic patients, was
an alternative that made it possible expand the diet by introducing

processed food with milk and/or egg. This increase in allergen tolerance

it’s important when considering the risk of reactionswithminimal amounts

and quality of life, as it mitigates the food restriction
141 Skin Barrier Dysfunction In Patients With
Peanut Allergy Without Eczema
Donald Leung, MD PhD FAAAAI1, Elena Goleva, PhD1, Bryce Hoff-

man2, Anna Sofia Bronoff1, John Jung1, Shannon Garcia1, Marco Ram-

irez-Gama1, Shifaa Alkotob3, Kari Nadeau, MD PhD FAAAAI4,

Christine Cho1, Irina Bronova, PhD1, Evgeny Berdyshev, PhD1; 1National

Jewish Health, 2Private practice, 3Stanford University School of Medi-

cine, 4Stanford Univ School Medicine.

RATIONALE: Atopic dermatitis (AD+) with peanut allergy (PA+) is

associatedwith increased transepidermal water loss (TEWL), low urocanic

acid (UCA, a filaggrin breakdown product), and reduced ratio of EOS-

ceramides to NS-ceramides. Here we explored whether PA without AD

(AD-PA+) also had skin barrier abnormalities.

METHODS: Skin tape strips (STS) were collected from non-lesional skin

of AD+PA+ (n530), AD-PA+ (n514), AD+PA- (n521), and 33 non-

atopics (NA). The content of cis- and trans-UCA as well as skin sphingo-

lipids were evaluated by liquid chromatography tandem mass

spectrometry.

RESULTS: The total content of UCA in stratum corneum of AD-PA+ sub-

jects was significantly reduced in comparison to NA (Median: 27 vs 42mg/

mg protein; p50.001), was as low as in non-lesional skin of AD+PA- (30

mg/mg protein; p5<0.0001 vs NA) and insignificantly aboveUCA level in

AD+PA+ subjects (21; p50.2). The ratio between cis- and trans-UCAwas

the same in NA, AD-PA+, and AD+PA- groups (1,2;1.3;1.3, respectively),

with AD+PA+ group having the lowest cis/trans-UCA ratio (0.3;

p50.0029 vs NA). The TEWL in AD-PA+ subjects was not different

from that in healthy skin. Interestingly, in contrast to the dynamics of

UCA content within studied groups, AD-PA+ subjects had increased

EOS/NS-ceramide ratio vs NA (1.9 vs 1.0; p50.0092) while AD+PA-

and AD+PA+ groups had decreased proportion of EOS-ceramides (0.7

and 0.4, respectively; p50.0275 and <0.0001).

CONCLUSIONS: Our data demonstrate that irrespective of AD, PA is

associated with decreased skin UCA content with concomitant increase in

EOS/NS-ceramide ratio that separates it from AD+PA- and AD+PA+

groups.
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142 Food diversity but not the time of solid food
introduction reduces risk of childhood atopic
diseases: Birth cohort from a developing Asian
country
S
A
T
U
R
D
A
Y

Thanaporn Ratchataswan1, Pantipa Chatchatee, MD2, Thiratest Leesu-

tipornchai1, Thansinee Saetae, MD2, Wanlapa Weerapakorn2, Stephen

Kerr1, Narissara Suratannon, MD2; 1Faculty of Medicine, Chulalongkorn

University, Thailand, 2Pediatric Allergy & Clinical Immunology Research

Unit, Faculty of Medicine, Chulalongkorn University, Thailand.

RATIONALE: Dietary habits in Asia differ from other world regions.

Associations between atopic diseases and infant feeding practices in

developing Asian countries remains unclear. We sought to determine

relationships between the diversity of solid food introduction at age 6

months, age that allergenic food was introduced, and development of

atopic diseases up to age 30 months.

METHODS: A longitudinal birth cohort study was conducted in

Bangkok, Thailand. Solid food diversity (0-3,4-7,>7 foods) and allergenic
food (0,1-3,4-6 foods) introduction were assessed at age 6 months. Timing

of allergenic food introduction(<4,4-6,>6months) was assessed.

Multivariate logistic regression was used for analysis.

RESULTS: We enrolled 268 children. Cumulative incidence of atopic

diseases at 30 months was 46.9% including atopic dermatitis(AD)12.9%,

food allergy(FA)7.4%, wheeze(WZ)24.7% and chronic rhinitis(CR)

19.2%. Increased solid food diversity at age 6 months decreased risk of

atopic diseases(AD+FA+WZ) in a dose-dependent manner; adjusted odds

ratio[aOR] (95%CI) 0.53(0.28-0.98, 4-7 foods), and 0.11(0.01-0.89, >7

foods), respectively. Increased allergenic food diversity also significantly

reduced atopic diseases risk (aOR 0.37(0.20-0.68, 1-3 foods), and

0.16(0.03-0.78, 4-6 foods)). Reduced risk of FA related to increasing

diversity of solid food, aOR 0.19(0.05-0.66, 4-7 vs 0-3 foods) and

allergenic food introduction with aOR of 0.08(0.02-0.31, 1-3 vs no

allergenic foods) respectively. Timing of allergenic food introduction

was not associated with atopic outcomes.

CONCLUSIONS: Diversity of solid food introduction including aller-

genic food was consistently associated with a reduction in childhood

allergy, especially food allergy. Early or delayed introduction of allergenic

food did not affect atopic diseases developing in our population.
143 De Novo Allergy Development After Pediatric
Liver and/or Small Bowel Transplant: A 10-Year
Experience
Laura West, MD1, Kyle Soltys2, Marian Michaels2, Allyson Larkin, MD

FAAAAI2; 1Children’s Hospital of Pittsburgh of UPMC, 2UPMC Chil-

dren’s Hospital of Pittsburgh.

RATIONALE: Development of de novo allergies following solid organ

transplantation has been described. We hypothesized that pediatric liver

and/or small bowel transplant (LSBTX) recipients were at risk for

development of de novo allergic disease.

METHODS: A retrospective review of pediatric LSBTX recipients was

conducted with IRB approval. Charts of LSBTX recipients referred to

Allergy clinic January 1, 2009 - December 31, 2018 were reviewed. Donor

data was queried for any allergic disease.

RESULTS: During the study period, 359 patients underwent LSBTX.

Twenty-nine LSBTX recipients were referred to Allergy clinic. De novo

allergic disease post-transplantation was documented in 18/29 (62%) of

these patients with the following distribution: food allergy (10/29, 34.5%),

atopic dermatitis (7/29, 24.1%), eosinophilic esophagitis (3/29, 10.3%),

and drug allergy (2/29, 6.9%). Of the 18 patients with de novo allergies

post-transplant, average age of transplantation was 19.6 months, average

age of allergy diagnosis was 37.8months, and average time to development

of allergy post-transplantationwas 17.9months (range 2-50months). Eight

patients were recipients of solid organs from living-related donors; 10 were
recipients from deceased donors (no donors died of anaphylaxis). Twenty-

eight percent of these donors had documented allergic disease.

CONCLUSIONS: We present the largest experience of de novo allergy

development following pediatric abdominal transplant in the U.S. Over

60% of referrals to Allergy had developed new allergic disease, and

interestingly more than 1/3 had developed de novo food allergy. As food

allergy carries significant morbidity, guidelines for risk stratification,

screening and availability of injectable epinephrine for this at-risk popu-

lation may be warranted.
144 History of Oral Habits Is Associated with Food
Allergy
Amy Burris1, Lisa Wilson1, Hongyue Wang1, Kirsi Jarvinen-Seppo, MD

PhD FAAAAI1, Jeanne Lomas, DO1; 1University of Rochester Medical

Center.

RATIONALE: Cutaneous exposures play a role in sensitization to foods,

while oral route of exposure generally induces tolerance. Children with

oral habits such as thumb-sucking, chewing on objects or nail-biting

introduce antigens into the oropharyngeal and gastrointestinal tracts. One

previous study showed that some of these behaviors are associated with

less atopic sensitization to environmental allergens, however, the relation-

ship between oral habits and food allergy has not been examined. We

hypothesize that children with oral habits would have lower risk of food

allergy and atopic disease in general.

METHODS: Patients 10 years old or younger with a history of eczema

seen at a university-based pediatric allergy clinic were eligible for the

study. Parents filled out a questionnaire during the clinic visit regarding

children’s oral habits, environmental exposures, and allergic disease

history.

RESULTS: 104 questionnaires were handed out, completed and analyzed.

Oral habits (thumb-sucking, nail-biting, or object chewing) were signif-

icantly associated with food allergy (OR510.9, 95% CI: 3.5-34.5,

P<0.0001) and were inversely associated with asthma (OR50.27, 95%

CI: 0.084-0.86, P50.027) after logistical regression analysis adjusting for

confounding variables of breastfeeding, parental allergy, smoke exposure,

age and pet exposure. There was no significant association with seasonal

allergies.

CONCLUSIONS: Oral habits are associated with food allergy and

inversely associated with asthma in a group of children at high risk for

atopic disease. Contrary towhat was predicted, oral habits may not provide

enough allergens to promote tolerance and introduction of food allergens

transcutaneously on the face in children with eczema and abnormal barrier

function may further promote sensitization.
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145 Transcriptomic Analyses Revealed Key Genes
Linked To Berberine Selective Suppression Of
IgE, But Not IgG In vivo And In vitro
Hongjuan He; 1Henan University of Chinese Medicine.

Transcriptomic Analyses Revealed Key Genes Linked To Berberine

Selective Suppression Of IgE, But Not IgG In vivo And In vitro

Hongjuan He1, Nan Yang,1,2 Kamal Srivastava1,2, Xiu-Min Li2 1,

Henan University of Traditional Chinese Medicine, Zhengzhou, Henan

Province, China 2, Department of Microbiology Immunology, New York

Medical College, Valhalla, NY Rationale: Berberine was identified as

effective IgE inhibitory compound. However, the mechanism was un-

known. We hypothesized that berberine specifically inhibit IgE but not

IgG. Methods: Supernatants of U266 cells and ARH-77 cells with

berberine at different concentrations for 3 days were harvested for RNA

isolation and ELISA assay, respectively. PBMC cells from food allergic

patients were co-stimulated with human rIL-4 and anti-CD40 mAb with

different berberine concentrations for 10 days. IgE and IgG levels in

supernatants were determined by ELISA. Peanut-specific and total IgE of

mice was also detected with ElISA assay. Differentially expressed genes

were identified by DESeq2 and validated using RT-PCR. Results: BBR

containing formulation treatment provided rapid, sustained suppression of

peanut-specific and total IgE but not IgG. Berberine specifically inhibit IgE

in U266 cells but not influence IgG in ARH-77 cells. Berberine specifically

inhibit IgE but not IgG in allergic human PBMC cells. Berberine

specifically suppress cell cycle-related regulate genes in U266 cells. The

change of FOXM1, SUFU, CDC37L1, CAPRIN2 and C11ORF117 gene

expression may be related to IgE production. Conclusion: Berberine

specially suppresses IgE but not IgG in vivo and in vitro, which may be

related to different expression of FOXM1, SUFU, CDC37L1, CAPRIN2

and C11ORF117.
146 Allergy testing and peanut allergy diagnoses in
infants before and after the publication of the
Learning Early About Peanut allergy (LEAP)
study
Rachelle Lo, MD1, Sean McGhee, MD FAAAAI2, Natasha Purington3,

Alan Schroeder4; 1Department of Pediatrics, Division of Allergy, Immu-

nology and Rheumatology, Stanford University School of Medicinee,
2Department of Pediatrics, Division of Allergy, Immunology and Rheu-

matology, Stanford University School of Medicine, 3Quantitative Sciences

Unit, Department of Medicine, Stanford University School of Medicine,
4Department of Pediatrics, Division of Hospital Medicine, Stanford Uni-

versity School of Medicine.

RATIONALE: The widely publicized LEAP trial was published in

February 2015. Interim guidelines released in June 2015 suggested

possible benefit of testing and early peanut introduction in select high-

risk infants. Subsequent NIAID guidelines recommended infants at high-

risk be tested and introduced to peanut between 4 and 6 months of age. We

analyzed trends in frequency of allergy testing and peanut allergy

diagnoses in infants using a large claims dataset.

METHODS: In this retrospective cohort study, we used Optum’s

Clinformatics Data Mart Database which contains de-identified adminis-

trative health claims from a single large, national private payer. We

identified a cohort of infants using newborn codes from inpatient

hospitalizations from 2013-2016. We examined CPT codes for allergy

testing and ICD-9 and ICD-10 codes for peanut allergy. We used the Chi-

square test to compare allergy testing and peanut allergy diagnoses

between the pre-(2013-15) and post-LEAP (2016) periods.

RESULTS: For the 123,647 infants identified during the study periods,

1.9% of newborns in the pre-LEAP period had an allergy test within their

first year of life compared to 2.7% in the post-period (p<0.001). However,

there was no significant increase in testing before 6 months of life. Peanut
allergy diagnoses increased in the first year of life from 0.3% to 0.6%

(p<0.001).

CONCLUSIONS: The LEAP study and interim guidelines may have

influenced an increase in allergy testing in infancy, though the testing

appears to have occurred after the first 6 months of life. Testing may be

occurring later than optimal in high-risk infants, which may delay early

peanut introduction.
147 Peanut oral food challenges in infants
Travis Sifers, MD1, Amanda Cox, MD FAAAAI2, Jake Kattan, MD

FAAAAI2, Marion Groetch, MS RDN3, Roxanne Oriel, MD2, Angela

Tsuang, MD MSc2, Danielle Weiss2, Julie Wang, MD FAAAAI2, Scott

Sicherer, MD FAAAAI4, Anna Nowak-Wegrzyn, MD PhD FAAAAI5;
1Center for Allergy and Immunology, 2Icahn School of Medicine at Mount

Sinai, 3Mount Sinai School of Medicine, 4Mt. Sinai School of Medicine,
5NYU Langone Health.

RATIONALE: Oral food challenges (OFC) are recommended for

introducing peanut to infants at high risk of developing peanut allergy.

We examined peanut-OFC safety, utility of pre-challenge risk assessment

and rates of peanut tolerance at follow-up.

METHODS: his is a single-center, retrospective review of infant peanut-

OFC per LEAP protocol performed between 01/2015-01/2019. Pre-

challenge skin prick test (SPT) wheal size, serum whole and component

peanut-sIgE were analyzed via area under the ROC curve (MedCalc

Statistical Software).

RESULTS: We analyzed 87 peanut-OFCs; 55.8% were male infants,

median age at OFC 8 months (IQR 7-10). Indications for OFC were:

eczema, egg allergy or both (n571); sibling with food allergy (n57);

adverse reaction to peanut-containing food (n56) or adverse reaction to

other food (n53). OFC outcomewas negative in 70 (80.5%), positive in 17

(19.5%). Of those who reacted, 16 (94.1%) received oral antihistamine

therapy alone; one (5.9%) received epinephrine. Post-OFC follow up was

available in 45 who passed peanut-OFC. Of those, 35 (77.7%) consumed

peanut regularly, whereas 10 (22.3%) avoided peanut, including 6 (13.3%)

who reported allergic symptoms attributed to peanut. Arah2-sIgE testing

outperformed whole peanut-sIgE and SPT in predicting positive challenge

outcome by ROC analysis (cutoff >0.56 kU/L, AUC 0.78; p50.003 vs.

sIgE AUC 0.63; p50.23 and SPTAUC 0.69; p50.007).

CONCLUSIONS: Infant peanut-OFC and early introduction are safe in

select patients. The majority of infants passing peanut-OFC continue to

consume peanut, however a subset avoids peanuts due to potential mild

allergic reactions at home. Arah2-sIgE testing has superior diagnostic

capacity in our cohort.
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148 Characterizing Racial Differences in Particulate
Air Pollution Exposure within a Multi-site
Longitudinal Cohort of Food-allergic Children
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Christopher Warren1, Amal Assa’ad, MD FAAAAI2, Ruchi Gupta, MD

MPH3, Tesfaye Mersha, PhD2, Mary Tobin, MD FAAAAI4, Hemant

Sharma, MD MHS FAAAAI5, Jacqueline Pongracic, MD FAAAAI6, Jial-

ing Jiang1, Pamela Newmark1, Jamie Fierstein, PhD1, Mahboobeh

Mahdavinia, MD PhD FAAAAI4, Susan Fox, PA4, Iman Abdikarim5,

Lucy Bilaver, PhD MS MA1, Alexandria Bozen1, Aame Andy-Nweye4,

Annika Chura2, Perry Catlin2, Olivia Negris3, Adam Robinson7; 1North-

western University Feinberg School of Medicine, 2Cincinnati Children’s

Hospital Medical Center, 3Northwestern Feinberg School of Medicine,
4Rush University Medical Center, 5Childrens National Medical Center,
6Ann & Robert H. Lurie Children’s Hospital of Chicago, 7Children’s Na-

tional Medical Center.

RATIONALE: Epidemiological studies indicate that the population-level

burden of food allergy is greatest among urban, predominantly Black

communities. However, the etiology of such racial differences remains

unclear. Studies examining environmental determinants of other chronic

conditions (i.e. asthma, obesity, diabetes) suggest that differential exposure

to particulate air pollution may contribute to racial differences in health

outcomes.

METHODS: Black (N5175) and White (N5312) food-allergic children

in the Chicago, Cincinnati and Washington DC metro regions were

enrolled into the FORWARD study examining racial differences in the

natural history of food allergy. Residential exposure to fine particulate

matter (PM2.5) during 2016 was estimated by combining Aerosol Optical

Depth retrievals from the NASA MODIS, MISR, and SeaWIFS in-

struments with the GEOS-Chem chemical transport model, which were

calibrated to regional ground-based observations of total/compositional

mass at 0.018 3 0.018 resolution via geographically-weighted regression.

RESULTS: The overall mean modeled residential PM2.5 exposure within

the cohort was M59.10 mg/m3 (SD5.67), with comparable exposures

observed among Black (M59.24 mg/m3; SD5.52) and White patients

(M59.01 mg/m3 SD5.73)). Average compositional estimates of residen-

tial exposure to organic matter (M52.89; SD5.43), nitrate (M51.40;

SD5.26), sulfate (M51.32; SD5.17), black carbon (M5.71; SD5.07),

mineral dust (M5.55; SD5.13), ammonium (M5.43; SD5.07), and sea-

salt (M5.19; SD5.06)) were also similar between Black and White

participants.

CONCLUSIONS: PM2.5 exposures among this longitudinal, predomi-

nantly urban cohort of food-allergic children exceed national mean

ambient concentrations of 8 mg/m3, but are similar between Black and

White patients. Characterization of additional environmental exposures

and their associations with allergic outcomes is ongoing as additional

participants enroll.
149 Natural Progression of Incorporating NIAID
Guidelines Into General Practice
Victoria Eng, MD1, Michael Kaplan, MD FAAAAI2, Shefali

Samant, MD FAAAAI3, Javed Sheikh, MD FAAAAI4; 1Kaiser Perma-

nente Los Angeles Medical Center, 2Kaiser Permanente, 3Souther Califor-

nia PermanenteMedical Gr, 4Kaiser Permanente Los Angeles Medical Ce.

RATIONALE: The National Institute of Allergy and Infectious Diseases

(NIAID) addendumguidelines in 2017 outline screening practices for early

peanut introduction based on an infant’s risk level. We hypothesized there

has been a change in practice over time to incorporate guidelines.

METHODS: Two cohorts of infants aged 4-11 months within Kaiser

Permanente Southern California were compared, 2017 and 2019. The

electronic medical record identified infants with early-onset moderate-

severe eczema and/or egg allergy. The proportion of infants managed per

standard of care was determined by manual chart review. The rates of
screening with serum peanut IgE, peanut skin prick tests (SPT), allergy

referral, and peanut oral food challenges (OFC) were compared.

RESULTS: For infants with early-onset moderate-severe eczema, the

odds of standard of care was 6.6 times higher in 2019 than 2017 (P-value

<0.0001). From 2017 to 2019, there were statistically significant increases

in rates of screening with serum peanut IgE (5.9% to 25%), peanut SPT

(5.9% to 18.4%), and allergy referrals (7.1% to 45.6%) for infants with

early-onset moderate-severe eczema; and rates of allergy referrals (33.3%

to 70%) for infants with egg allergy. Rates of peanut OFCs remained low

over time, with the highest (19.5%) in infants with both risk factors.

CONCLUSIONS: Clinicians are practicing standard of care for infants

with early-onset moderate-severe eczema, with higher rates of screening

tests, but there has not been a significant change in practice for infants with

egg allergy only or those with both risk factors.
150 Knowledge Assessment of ''Addendum
Guidelines for the Prevention of Peanut Allergy
in the United States'' Among Pediatric Primary
Care Providers
Alicia Alvarez1, Malika Gupta, MD2, Pavadee Poowuttikul, MD

FAAAAI3, Alan Baptist, MD MPH FAAAAI2; 1University of Texas

Southwestern Medical Center, 2University of Michigan, 3Wayne State

University.

RATIONALE: The 2017 addendum to the National Institute of Allergy

and Infectious Diseases (NIAID) guidelines on peanut allergy prevention

significantly altered recommendations for patients at risk for developing

peanut allergies. It is unclear how well these guidelines have been adopted

in the primary care community.

METHODS: A survey with knowledge-based questions based upon the

updated guidelines was developed. The survey also assessed familiarity

with the new guidelines and previous allergy elective experience during

residency. This survey was distributed to pediatric, family medicine, and

medicine-pediatric residents and attending physicians at two large aca-

demic centers. Responses were analyzed with Pearson chi-square tests and

logistic regression.

RESULTS: The survey was distributed to 605 providers with a response

rate of 35% (n5210). The average score was 4.8 out of 7 questions

answered correctly. The most common question answered incorrectly

assessed the association of egg and peanut allergies. 40% of participants

incorrectly believed the earliest age for peanut introduction in high risk

infants was after 1 year of age. More than half of respondents reported they

were unaware of the new guidelines. On logistic regression, only

awareness of the guidelines was associated with better scores on

knowledge assessment (p50.011) with an odds ratio of 2.87 (CI: 1.28-

6.45).

CONCLUSIONS: Pediatric primary care providers incorrectly answer 1/

3 of questions related to the prevention of peanut allergy. Lack of

awareness of the 2017 NIAID guidelines is strongly associated with a

greater number of incorrect answers. There is an urgent need to develop

innovative educational strategies to publicize these guidelines to providers.
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151 Genetic Determinants of Peanut-Specific IgG4 in
The Learning Early About Peanut Allergy (LEAP)
Study
Kanika Kanchan1, Ingo Ruczinski2, Henry Bahnson3, Meher Preethi

Boorgula4, Sameer Chavan4, David Larson, PhD5, Karen

Cerosaletti, PhD6, George DuToit7, Gideon Lack, MD8, Kathleen

Barnes, PhD FAAAAI4, Gerald Nepom5, Rasika Mathias, PhD1; 1The

Johns Hopkins University School of Medicine, 2Johns Hopkins Bloom-

berg School of Public Health, 3Benaroya Research Institute, Seattle,

WA; The Immune Tolerance Network, San Francisco, CA, 4University

of Colorado, Anschutz, CO, 5The Immune Tolerance Network, San Fran-

cisco, CA, 6Benaroya Research Institute, Seattle, WA, 7King’s College

London and Guy’s and St Thomas’ NHS Foundation Trust, London,

United Kingdom, 8King’s College London, and Guy’s and St Thomas’

NHS Foundation Trust, London, United Kingdom.

RATIONALE: The LEAP study established that early consumption of

peanuts is effective in preventing peanut allergy. The aim of this work was

to identify genetic determinants of peanut-specific IgG4 levels, and to

elucidate potential genetic mechanisms for tolerance to peanut.

METHODS: LEAPparticipants were randomly assigned to a dietary

peanut consumption or avoidance group and peanut-specific IgG4 was

measured in serum at baseline, and at the ages of 12, 30 and 60 months.

Whole genome sequencing was generated on all participants, and genome-

wide association tests were performed on 4,451,283 single nucleotide

variants (SNVs) for peanut-specific IgG4 at 60 months in the 267

participants from the consumption group.

RESULTS: We identified 49 SNVs with p-values above the suggestive

genome-wide significance threshold (p<1x10-5) mapping to 23 genetic

loci. These loci included expression quantitative trait loci (eQTLs) for

genes known to be associated with allergy and airway epithelial function

(e.g. SEPT2 and TEK); genes related to gastroenteropathies (e.g. TJP1)

and the previously documented HLA-DQB1gene for peanut allergy.
Strong additive effects were observed between SNVs at HLA-DQB1 and

SEPT2; with each allele increasing IgG4 by 0.377 log mg/L (p52.2x10-

12). These associations with IgG4 levels were not replicated in the peanut

avoidance group.

CONCLUSIONS: Our WGS approach in the LEAP study offers

promising insight into the genetic determinants of peanut-specific IgG4

in the context of peanut consumption. Work is ongoing to define a

polygenic score across all 23 loci to understand the cumulative impact of

these genetic determinants on this quantitative measure associated with

induced tolerance to peanuts.
152 (1) A Randomized Trial of the Acceptability of a
Daily Multi-Allergen Food Supplement for
Infants
Jane Holl1, Lucy Bilaver, PhD MS MA1, Dan Finn, MPH2, Robert

Hamilton, PhD DABMLI FAAAAI3, Nusrat Rabbee4, Kay Savio, BA5;
1Northwestern University, 2Northwestern University Feinberg School of

Medicine, 3Johns Hopkins Medicine, 4Rabbee & Associates, 5Focus

Pointe Global, Inc.

RATIONALE: Food allergy is increasing worldwide, highlighting the

importance of prevention strategies. Exposure in infancy to a diversity of

food allergens may reduce the risk of food allergy, but can be difficult to

achieve.

METHODS: A national sample of healthy infants, ages 5-11 months at

enrollment, participated in a blinded, 28-day, placebo-controlled trial.

Infants were randomized to a daily single dose of a powdered placebo or

food supplement containing the 16 most common allergenic food proteins.

The primary outcome was the difference in proportion of infants with

reported symptoms and/or allergic reaction within 2 hours of ingestion

between groups. In a sub-study, infants continued eating the food
supplement for up to 13 months and immunologic biomarkers were

assessed over time.

RESULTS: 705 infants were randomized to the food supplement (n5366)

or placebo (n5339) with 88% completion in both groups. No significant

difference in proportion of reported symptoms between groups occurred

and no infant, in either group, had any reported allergic reaction.

Furthermore, there was an increase in the specific IgG4/IgE ratio in infants

fed the supplement for 13 months versus control.

CONCLUSIONS: The daily, powdered, food supplement containing 16

allergenic food proteins was well accepted by parents and well tolerated by

infants. The analysis showed non-inferiority of the supplement at a margin

of 5% (p<0.05) with 11.5% of infants in the supplement group and 10.7%

of infants in the placebo group having at least one reported symptom. A

trend in immunologic biomarker suggesting potential immune protection

against food allergy warrants further study.
153 Addressing Early Introduction of Peanuts in
Infants and Improving the Screening Process
at Community Based Clinics: A Resident-Led QI
Project
Andrea D’Mello, MD1, Jaspreet Benipal, DO1, Heather Lehman, MD

FAAAAI1; 1University of Buffalo School of Medicine.

RATIONALE: Based on findings from the landmark LEAP trial, the 2017

NIAID Addendum Guidelines for the Prevention of Peanut Allergy in the
United States offer guidance on early introduction of peanuts to infants

at risk for developing peanut allergy. Yet, concern exists that incorporation

of these guidelines into general pediatric practice has been limited. A qual-

ity improvement project was conducted to identify knowledge gaps and

barriers to adoption of these guidelines in resident-staffed pediatric clinics

of Oishei Children’s Hospital, and increase discussion of peanut allergy at

infant well visits.

METHODS: This QI project was divided into two phases. Phase I clarified

knowledge and use of the NIAID Guidelines amongst residents and

attending physicians through a questionnaire. An educational lecture and

handouts were then provided to respondents. In Phase II, an EMR prompt

was developed and incorporated into four and six-month-old routine visit

templates. Parental and physician handouts with the NIAID guidelines

were posted in exam rooms and provider work areas.

RESULTS: Of the 39 residents that completed the pre-intervention

questionnaire, 80% were unfamiliar with the NIAID guidelines and only

36% discussed early introduction of peanuts at well visits. Post interven-

tion, 78.8% of residents were familiar with the NIAID guidelines and 85%

discussed early introduction of peanuts at well visits.

CONCLUSIONS: Timely guidance on early introduction of peanuts in

infants’ diet during routine clinic visits is imperative to improve primary

prevention of peanut allergies. An educational interventionwas effective in

improving physicians’ knowledge and comfort with counselling patients

on early introduction guidelines.
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154 A Slice of FPIES (food protein-induced
enterocolitis syndrome): Insights on
demographics, risk factors, foods avoided, and
management from 441 children with FPIES
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Lisa Bartnikas, MD1, Michelle Maciag, MD1, Scott Sicherer, MD

FAAAAI2, Linda Herbert, PhD3, Michael Young, MD FAAAAI4, Fallon

Matney, MSW LCSW CAM5, Amity Westcott-Chavez6, Carter Petty7,

Wanda Phipatanakul, MD MS FAAAAI8, Theresa Bingemann, MD

FAAAAI9; 1Boston Children’s Hospital, 2Mt. Sinai School of Medicine,
3Children, 4So. Shore Allergy Asthma Specialists, P, 5International FPIES

Association (I-FPIES, 6International Association for Food Prote, 7Boston

Children’s Hospital, 8Boston Children, 9Rochester General Hospital.

RATIONALE: Food-protein induced enterocolitis syndrome (FPIES) is a

non-IgE-mediated gastrointestinal food allergy. Little is known about

demographics, food triggers and risk factors for FPIES.

METHODS: We retrospectively analyzed surveys completed by 410

caregiver-members of the International FPIESAssociation (I-FPIES), both

at a conference for families affected by FPIES and online. Survey

responses represented 441 children with FPIES.

RESULTS: Themajority of childrenwere female (50.7%), white (86.2%),

and atopic (54.8%), with median age two years (range two months-19

years). Themost common food groups avoided were grains (60.0%), cow’s

milk (52.4%), vegetables (42.7%), and fruits (38.0%). Oat, rice, and wheat

were themost commonly avoided grains. Avocadowas themost commonly

avoided fruit. Avoiding avocado was associated with increased likelihood

of avoiding banana (P<0.001). 69.4% avoided at least two food groups due

to FPIES. 20.3% had a first-degree relative with FPIES. Having a first-

degree relative with FPIES was associated with increased likelihood of

avoiding multiple food groups (P50.035).

CONCLUSIONS: Grains was the most common food group avoided.

Avocado avoidance was higher than previously reported, and a novel

association between avocado and banana avoidance was noted. Avoidance

of multiple food groups due to FPIES was more common than previously

reported. A large proportion of children had first-degree relatives with

FPIES. Furthermore, having a first-degree relative with FPIES was

significantly associated with the affected child avoiding multiple food

groups, suggesting a possible familial predisposition to FPIES.
155 Maternal Prenatal Use of Reflux Medication and
the Development of Food Protein-Induced
Allergic Proctocolitis in Offspring
Michael Marget1, Victoria Martin, MD1, Yamini Virkud, MD FAAAAI1,

Hannah Seay1, Rachael Rosow1, Wayne Shreffler, MD PhD FAAAAI1,

Qian Yuan, MD PhD1; 1Massachusetts General Hospital.

RATIONALE: Recent studies have linked exposure to prenatal acid

suppressive medications with the development of allergic diseases early in

life, but associations with food protein-induced allergic proctocolitis

(FPIAP) have not been well-studied. We hoped to evaluate the association

between FPIAP and prenatal exposure to acid suppressive medication.

METHODS: The Gastrointestinal Microbiome and Allergic Proctocolitis

(GMAP) Study is an ongoing prospective observational cohort study of

1003 healthy newborn infants enrolled at their first well visit. Mothers

disclosed whether they took acid suppressive medications during preg-

nancy in a comprehensive initial visit questionnaire administered at study

enrollment and prior to the development of FPIAP. Cases were determined

based on expert clinician FPIAP diagnosis as well as documented gross

blood or mucous in stool. Associations were tested using univariable and

multivariable logistic regression.

RESULTS: Of 903 infants that were analyzed, 119 (13%) were identified

as cases. 67 mothers (7%) took a histamine-2 receptor antagonist and 113

mothers (13%) took a calcium carbonate antacid during pregnancy. FPIAP

was associated with prenatal exposure to calcium carbonate antacids (OR

2.38, 95%CI [1.47, 3.87], p5.0004) but not associated with prenatal

exposure to a H2 blocker (OR 1.66, 95%CI [.88, 3.14], p5.12). This
association between prenatal calcium carbonate antacid exposure and

FPIAP remained significant after adjusting for sex, race, maternal proton-

pump inhibitor and H2 blocker use, and relevant family history.

CONCLUSIONS: We found a novel association between prenatal

exposure to calcium carbonate antacids and FPIAP development in

offspring. More research should be conducted to explore this potential

association.
156 Food Protein Induced Enterocolitis Syndrome
(FPIES) In Adults Is Not Exceptional
Jimena Crespo Quir�os1, Maria Esperanza Perez Pallise2, Filip Skrabski2,

Francisco Castro Martinez, MD2, Cristina Morales Cabeza2, Laura Palo-

mino-Lozano, MD3, Sonsoles Infante, MD4; 1Hospital General Universi-

tario Gregorio Mara~non, 2Hospital General Universitario Gregorio

Mara~n�on, 3Hospital General Universitario Gregorio, 4Hospital Gregorio

Maranon.

RATIONALE: FPIES is an uncommon non-IgE mediated food hyper-

sensitivity. It typically appears in children, but in recent years, case series

in adults with delayed gastrointestinal symptoms after ingestion of specific

foods have been reported.

METHODS: We performed an observational descriptive study of adults

with FPIES between 2016 and 2019. Diagnosis was made by a supportive

clinical history, resolution of symptoms after elimination of the causative

food and, when the history was unclear, confirmation with an oral food

challenge. The objective was to analyze demographical and clinical

features of adults with FPIES.

RESULTS: We recorded 19 patients. The mean age of symptom onset was

49 years (range 22-68) and 79% were women. Eleven patients had atopic

background (9 rhinoconjunctivitis, 6 asthma, 5 IgE-mediated food allergy),

5 sensibilization to Anisakis simplex and 3 eradicated Helicobacter pylori

infection. The median number of episodes before diagnosis was 5.

Bivalves were the food most commonly implicated. In 9 patients (47%)

symptoms were triggered by more than one food. Diarrhea was the most

frequent symptom, followed by repetitive vomiting, crampy abdominal

pain, dehydration, lethargy, pallor and fever. Before diagnosis 42%

required emergency care. The latency between the ingestion and the onset

of symptoms was 212 minutes (range 60-720). All patients remained

asymptomatic by avoiding the causative food.

CONCLUSIONS: FPIES is not an exclusive pediatric disease. In adults it

seems more frequent in females, the most common symptom is diarrhea

and the most offending trigger is shellfish.
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157 Acute Food Protein-Induced Enterocolitis
Syndrome (FPIES) In The Pacific Northwest:
Lessons From 129 Patients In A Private
Practice Group
Clinton Dunn1, Jamie Rosenthal2, Meagan Rochel3, Daniel Petroni, MD

PhD4, David Naimi, DO FAAAAI5; 1University of Washington School of

Medicine, 2George Washington University Medical Fac, 3Northwest

Asthma and Allergy, 4Northwest Asthma Allergy Center, 5Northwest

Asthma and Allergy Center.

RATIONALE: Acute FPIES is a non-IgE T-cell mediated gastrointestinal

disorder. FPIES is a clinical diagnosis based on major criteria (delayed

vomiting 1-4 hours after ingestion without classic IgE-mediated allergic

skin/respiratory symptoms) plus additional minor criteria. As outlined in

the 2017 international guidelines, FPIES has various food triggers and

foods are risk stratified by age of introduction (lower-risk, moderate-risk,

higher-risk). We hypothesize that some foods deemed lower-risk may

trigger acute FPIES more commonly than previously described.

METHODS: Retrospective electronic chart review was performed from

January 2015 to present using ICD10 code and physician diagnosis of

FPIES as defined in the 2017 guidelines

RESULTS: 129 patients were identified with FPIES based on clinician

diagnosis meetingmajor andminor criteria.Median age of diagnosis was 7

months. 235 food triggers were identified. Most common offending agent

was milk for 0-3months (4/4), oat for 4-6months (16/44), egg for 6-

11months (13/41), egg for 12-24months (7/22), and shellfish for >2years

(12/18). 58 patients (45%) hadmultiple triggers. ‘‘Lower-risk’’ foods found

in our cohort included avocado (13, 10%), quinoa (2), hemp (1), spinach

(1), tree nut (1), sunflower (1).

CONCLUSIONS: Our cohort matches previously published data with the

most common FPIES triggers but uncovered many so-called ‘‘lower-risk’’

foods as culprits in a significant portion of our cohort, particularly avocado.

These atypical food triggers found in our cohort may be secondary to the

more varied diet in the Pacific Northwest and perhaps earlier exposure to

these foods. Additionally, we had a higher proportion (45%) of patients

with multiple food triggers.
158 Food aversion and poor weight gain in food
protein-induced enterocolitis syndrome: a
retrospective study
Kuan-Wen Su1, Sarita Patil, MD FAAAAI2, Jennifer Stockbridge, NP3,

Victoria Martin, MD2, Yamini Virkud, MD FAAAAI2, Jing Long Huang4,

Wayne Shreffler, MD PhD FAAAAI5, Qian Yuan, MD PhD2; 1Chang

Gung Memorial Hospital, 2Massachusetts General Hospital, 3MGH,
4Chang Gung Children, 5Massachusetts General Hospital / Harvard.

RATIONALE: Food protein-induced enterocolitis syndrome (FPIES) is a

form of non-IgE mediated gastrointestinal food allergy. Insufficient data

exist in regards to gastrointestinal history and outcome, particularly

comorbidity, family history, food aversion, and poor body weight gain.

This aim of the study is to identify the gastrointestinal outcomes and

related risk factors in FPIES.

METHODS: We analyzed the clinical features and gastrointestinal

outcomes of FPIES patients retrospectively at four hospitals in Boston.

RESULTS: 203 FPIES patients were identified, including 180 only with

acute FPIES, 8 with chronic FPIES, and 15 with both. Oat (34.5%), rice

(29.6%), and cow’s milk (19.2%) were the most common food triggers.

The prevalence of personal history with allergic proctocolitis (23.2%) and

family history with inflammatory bowel diseases (9.4%) and celiac disease

(7.3%) were higher than the general population. Compared to the FPIES

patients triggered by 1 or 2 foods, the risk of developing food aversion

increased in cases triggered by 3 ormore foods (adjusted odds ratio (OR)5
3.07 [95% confidence interval (CI), 1.38 – 6.82], P 5 .006). The risk of

poor body weight gain increased in FPIES triggered by cow’s milk
(adjusted OR5 3.41 [95% CI, 1.21 – 9.63], P5 .02) and banana (adjusted

OR 5 7.63, [95% CI, 2.10 – 27.80], P 5 .002).

CONCLUSIONS: Gastrointestinal comorbidities and family history were

common in FPIES patients. FPIES patients with 3 or more triggers were at

risk of food aversion. Patients with cow’s milk and banana triggered FPIES

were at risk of poor body weight gain.
159 Effect of E-B-FAHF-2 and 7,4'-Dihydroxiflavone
(DHF) on TNF-a and IL-8 Production,
Inflammatory Markers of a non-IgE-mediated
food hypersensitivity
Zixi Wang1, Monica Kim2, Yara Marghani2, Linda Zambrano2, Kamal

Srivastava, PhD2, Nan Yang, PhD MS2, Xiuhua Yu3, Johnathan Neshi-

wat2, Michal Krenz2, Yujuan Chen4, Yanmei Shi5, David Dunkin6,

Anna Nowak-Wegrzyn, MD PhD FAAAAI7, Xiu-Min Li, MD8; 1Peking

Union Medical College Hospital, 2New York Medical College, 3Affiliated

Hospital Changchun University of Chinese Medicine, 4School of Life Sci-

ences, Changchun University of Science and Technology, 5Henan Univer-

sity of Chinese Medicine, 6The Mount Sinai School of Medicine, 7NYU

Langone Health, 8New York Medical Center.

RATIONALE: Pathophysiology of non-IgE-mediated gastrointestinal

food hypersensitivity, including food protein-induced enterocolitis syn-

drome (FPIES) remains poorly understood. Increased TNF-a and IL-8

have been detected in FPIES reactions. We sought to determine the effect

of natural plant-derived products E-B-FAHF-2 (ethyl acetate and butanol

purified food allergy herbal formula-2) and 7,4’-Dihydroxyflavone (DHF)

on TNF-a and IL-8 production, respectively using in vitro cell lines.

METHODS: RAW 264.7 mouse macrophage cells that produce TNF-a

were treated with E-B-FAHF-2 ranging 0-120 mg/mL and stimulated with

lipopolysaccharides (LPS,1 mg/mL). Human epithelial cell line, CACO2

that produces IL-8 was treated with DHF (0-40 mg/mL) for 24 hours fol-

lowed by IL1-b (10 ng/ml) stimulation for 24 hours. TNF-a and IL-8 levels

in supernatants were measured by ELISA. Cytotoxic effect was evaluated

by trypan blue exclusion or MTTassay. Quality control of compounds was

monitored by HPLC.

RESULTS: E-B-FAHF-2 treatment significantly reduced TNF-a levels in

a dose-dependent manner in RAW 264.7 cells (p<0.001 vs vehicle). It

essentially eliminated TNF-a production at a dose of 120 mg/ml. No

cytotoxicity was observed at any tested doses. DHF treatment significantly

reduced IL-8 production by CACO2 cells (p<0.001 vs vehicle) without

cytotoxicity at any tested doses. These effects were associated with

reduction of phosphorylated IkBa.

CONCLUSIONS: E-B-FAHF-2 and DHF either alone or in combination

may be a potential intervention for non-IgE mediated food hypersensitiv-

ity. Studies on inhibitory effects of cross-treatment or combined treatment

of E-B-FAHF2 and DHF in RAW 264.7 and CACO2 cells on TNF-a and

IL-8 are underway.
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160 Type 1 Response Was Dominant In Patients With
Food Protein-Induced Enterocolitis Syndrome
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Norio Kawamoto1, Chisa Kumagai1, Tomoko Kaneyama1, Saori Kado-

waki1, Minako Kawamoto, MD PhD1, Toshiyuki Fukao1; 1Graduate

School of Medicine, Gifu University.

RATIONALE: Food protein-induced enterocolitis syndrome (FPIES) is a

non-IgE mediated gastrointestinal food allergy that affects infants and is

often caused by cow’s milk allergens. Although the etiology of FPIES

remains unclear, the efficacy of the lymphocyte stimulation test (LST) in

diagnosing FPIES caused by cow’s milk and its component proteins was

reported. We reported the usefulness of LST using 5-bromo-2’-deoxyur-

idine in diagnosing FPIES last year. Here, we performed enzyme-linked

immunospot (ELISpot) analysis to determine whether a type 1 or type 2

response was dominant in patients with FPIES.

METHODS: Peripheral blood mononuclear cells (PBMCs) were

collected from patients with allergies, including FPIES, after obtaining

written informed consent. LSTs and ELISpot assays were performed by

stimulating PBMCs with either allergen components (a-casein, b-casein,

k-casein, b-lactoglobulin, lactoferrin, and skim milk) or phytohemagglu-

tinin (PHA) as a positive control. The numbers of spots forming cells

(SFCs) of interferon-gamma (IFN-g) and interleukin-4 (IL-4) were

counted in the ELISpot assays.

RESULTS: A total of 6 ELISpot assays and LSTs were performed on

PBMC samples from 4 patients with FPIES caused by cow’s milk protein.

The proliferation of PBMCs following antigen stimulation with allergen

components was observed using LST. Although IL-4 SFCs were detected

in PHA-stimulated cells, no or very limited numbers of IL-4 SFCs were

detected in allergen-stimulated cells. In contrast, IFN-g SFCs were

detected in several allergen-stimulated and PHA-stimulated cells.

CONCLUSIONS: Allergen-stimulated PBMCs produced a type 1

response in patients with FPIES.
161 Is Home Challenge An Option in Food Protein-
Induced Enterocolitis Syndrome? Natural
History Of FPIES And Results Of Home
Allergen Re-challenge
Kristiina Frechette1, Vaidehi Bhatt1, Maya Al Mardini2, Tarin Moni2,

Wardha. Wardha1, Vince Wu1, Jason Ohayon, MD FAAAAI3; 1Hamilton

Allergy, 2McMaster University, 3Hamilton Allergy, Hamilton, ON,

Canada.

RATIONALE: Food protein-induced enterocolitis syndrome (FPIES)

resolution and in-office challenge times remain debated. Characterization

of FPIES’ natural history is helpful in guiding recommendation on timing

of allergen reintroduction and optimal location.

METHODS: A follow-up survey was conducted via email and phone to

collect information on pediatric FPIES patients initially seen at a

Southwestern Ontario Allergy clinic from June 2016 to June 2019.

RESULTS: Sixty FPIES patients between 2-5 years were identified over 3

years with 38/60 (63%) responding to the survey, 16/38 (42%) being

female. The most common FPIES triggers were egg (13, 34%), milk (8,

21%), and rice (8, 21%). The majority of FPIES were to a single food (26,

68%). The average age of onset was 9.5 months for egg, 6.6 months for

cow’s milk, and 7.6 months for rice. Of the 38 patients, 23 (61%) had

reintroduced the FPIES triggers at the time of survey. Sixteen of 23 (70%)

reintroduced their allergen outside of a clinical setting. The 7 remaining

patients were challenged in-office. Two children reacted to allergen re-

introduction, one in-office and one at home, with mild vomiting.

Resolution of FPIES was documented in 21 infants (55%). The average

age at resolution was 2.5 years for egg, 2.0 years for milk, and 3.6 years for

rice.

CONCLUSIONS: Single foods remain the most common triggers in

pediatric FPIES. Average age of resolution varied between foods; earliest

resolution started in mid-toddlerhood. Most food reintroductions occurred
safely at home from 2 years onward, avoiding the need for physician-

supervised challenges.
162 Delay in Diagnosis of Food Protein-Induced
Enterocolitis Syndrome Evidenced at Three
Academic Medical Centers in Upstate and
Western New York State
Jennifer Pier1, Theresa Bingemann, MD FAAAAI2, Jasdeep Badwal3,

Daniel Rosloff, MD4, Muhammad Pasha, MD FAAAAI5, Kirsi Jarvi-

nen-Seppo, MD PhD FAAAAI1, Jeanne Lomas, DO6; 1University of Ro-

chester Medical Center, 2Rochester General Hospital, 3Allergy &

Immunology Associates of New E, 4Albany Medical Center, 5Albany

Medical College, 6University of Rochester Center.

RATIONALE: Food protein–induced enterocolitis syndrome (FPIES) is a

non-IgE mediated food allergy characterized by delayed vomiting. This

study aimed to improve our understanding by characterizing a large FPIES

patient population and investigating ways to improve early recognition.

METHODS: Data was obtained through a retrospective chart review of

FPIES patients at three academic hospital systems in Upstate and Western

New York State. Charts were reviewed for symptoms, healthcare provider

visits, and the age of diagnosis.

RESULTS: In total, charts of 111 patients with the diagnosis of FPIES

were reviewed. The majority of patients had symptoms to oat (48%), rice

(32%), cow’s milk (28%), and egg (16%). The average length from

symptoms to diagnosis was 6.9 (range, 0 - 60) months. Prior to diagnosis,

the average number of acute FPIES episodes was 3.7 (range, 1 - 11) and

32% of patients had been seen in the ED for emesis. About 28% patients

were considered to have FPIES prior to evaluation by an allergist; 27%

were referred specifically to confirm FPIES.

CONCLUSIONS: This study demonstrates a significant lag in the

diagnosis of FPIES and a lack of recognition outside of the allergy

community, as only a quarter of patients were considered to have FPIES

prior to an allergy evaluation. Patients are commonly seen by their PCP or

in the ED due to symptoms of vomiting. Patients with profuse and/or

repetitive vomiting a few hours after food ingestion, especially of common

FPIES foods, should be considered for FPIES, as these encounters provide

an opportunity for early recognition.
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163 Implementation and Follow Up of an In-patient
Penicillin Allergy Skin Testing Program at One
Large University Hospital
Rajan Ravikumar, MD1, Sherry Zhou1, Gregory Eschenauer1, David Bo-

zaan1, Elizabeth Spranger1, Linda Bashaw1, Katie Barwig1, Sheryl Penar1,

Matthew Enell1, Kiela Samuels1, Tejal Gandhi1; 1University of Michigan.

RATIONALE: Up to 10% of hospitalized patients report an allergy to

penicillin (PCN). However, over 90% of patients with a reported PCN

allergy do not have a true allergy. False reporting can lead to overuse of

non-preferred broad-spectrum antibiotics and poorer clinical outcomes.

We developed a multidisciplinary protocol for PCN skin testing for

hospitalized patients with a documented PCN allergy. Feasibility and

impact of this protocol were assessed to determine the necessary resources

for broader implementation.

METHODS: A pilot study was conducted at Michigan Medicine from

July 2018 to January 2019. Patients with PCN allergy were identified from

hospitalist and infectious disease services. PCN skin test was performed

after screening. Patients’ outpatient pharmacies and PCPs were notified of

the result and rates of penicillin allergy re-labeling were monitored.

RESULTS: 5 of 56 patients tested had negative PCN skin test results. Of

those, 16 (29%) switched antibiotics, 19 (35%) were not on antibiotics, 17

(31%) were on appropriate antibiotics, and 3 (5.4%) were not switched due

to other factors. 4 PICC lines were avoided. 15 additional patients had the

PCN allergy label removed without testing based on prior use. Out of 115

pharmacists contacted, 72 (62.6%) pharmacists deleted the PCN allergy in

the pharmacy record. All but 2 patients’ PCPs were contacted via EMR,

letter or fax. Only 3 of 55 patients (5.45%) were re-labeled with a PCN

allergy after six months.

CONCLUSIONS: An inpatient PCN testing program was designed and

successfully executed to optimize current antibiotic stewardship practices

and prevent PCN allergy re-labels.
164 An Evaluation of Inpatient Medication Graded
Challenges and Desensitizations
Madeleine Chollet1, Elise Coulson1, Shalini Kota1, Rajan Ravikumar,

MD1; 1University of Michigan.

RATIONALE: The purpose of this study was to evaluate the safety of and

factors delaying inpatient medication graded challenges and desensitiza-

tions conducted at a large academic hospital. We hypothesized that

inpatient challenges and desensitizations are safe with infrequent serious

complications, but that there are significant delays in drug delivery for a

variety of factors.

METHODS: We reviewed all inpatient Allergy consults for a graded

challenge/desensitization from 2017-2018 and assessed the elapsed time

between consult order and starting the procedure and the complication rate.

RESULTS: Of 129 inpatient consults where Allergy recommended a

graded consult or desensitization, 106 were executed by the primary team.

The average time for Allergy to evaluate the patient after an initial consult

request was 10.9 hours. The average time from Allergy recommendations

to starting the procedure was 29.15 hours, with 72% of procedures starting

more than 15 hours after Allergy recommendations were communicated.

The two main reasons for delays in initiating the procedure were the

availability of 1:1 nursing and indecision about antibiotic choice by the

primary team. Thirty-one percent of procedures involved a cephalosporin

while 28% involved a penicillin. Complications occurred during 10

procedures (9.4%) with four grade 1 reactions, one grade 2, one grade 3,

and four non-IgE-mediated reactions such as anxiety.

CONCLUSIONS: Inpatient challenges and desensitizations are safe with

rare, generally mild complications. Delays in drug delivery were caused by

limited staffing availability and indecision about using an alternative

antibiotic versus undergoing a desensitization procedure. These factors can

negatively impact patient care and prolong length of stay.
165 Allergy Expertise is Necessary for Antibiotic
Stewardship
Karina Rotella1, Diana Lee1, Roxanne Oriel, MD1; 1Icahn School of

Medicine at Mount Sinai.

RATIONALE: The impact of penicillin allergy labels has been well-

studied in adults and more recently in children. Adverse outcomes

demonstrated include increased hospital length-of-stay and use of broad-

spectrum antibiotics. Despite these undesirable consequences, no protocol

exists at our institution to address penicillin allergies in the pediatric

population.We aimed to identify the number of penicillin-allergic inpatients

who received an appropriate evaluation of their penicillin allergy.

METHODS: Retrospective chart review was conducted to identify

penicillin-allergic pediatric patients admitted to inpatient units from

April 2018 to May 2019. Demographics, admitting diagnosis, reaction

details, antibiotics prescribed, and frequency of allergy or infectious

disease consultations were recorded.

RESULTS: Of 2810 patients admitted, 94 (3.3%) had a penicillin allergy

label. Rash was the most commonly reported reaction in 54/94 (57.4%).

36/94 (38.3%) required antibiotics during admission. b-lactam antibiotics

would have been preferred in 26/36 (72.2%), but instead received

clindamycin in 4/26 (15.4%), fluoroquinolones in 6/26 (23%), and

vancomycin in 9/26 (34.6%). Infectious disease consults were obtained

in 10/26 (38.5%), often with recommendations for broad-spectrum

antibiotics without evaluation of the listed penicillin allergy. 2/26 (7.7%)

received informal inpatient allergy consults; both passed a drug challenge,

yet only 1 was de-labeled. 3/94 patients (3.2%)were referred for outpatient

allergy evaluation.

CONCLUSIONS: Despite adverse outcomes in penicillin-allergic chil-

dren, there is an underutilization of allergy expertise, with 5 times as many

infectious disease consults. Future directions include implementation of an

inpatient penicillin allergy algorithm, encouraging allergy consultation

when appropriate to optimize treatment, promote antibiotic stewardship,

and increase de-labeling.
166 A Quality Improvement initiative to increase
access to Oral Food Challenges
Irene Mikhail, MD FAAAAI1, Benjamin Prince, MD MCSI FAAAAI2,

Charlie Macias, MHA3, David Stukus, MD FAAAAI2; 1Nationwide Chil-

dren’s Hospital, 2Nationwide Children, 3Nationwide Childrens Hospital.

RATIONALE: Oral food challenges (OFCs) are the gold standardmethod

to confirm food allergy (FA). However, OFCs are resource intensive and

carry inherent risk of anaphylaxis, making it difficult to accommodate the

demand for resources in clinical practice.

METHODS: We used a quality improvement (QI) approach to increase

the number of OFCs offered in an outpatient allergy clinic associatedwith a

tertiary care pediatric medical center. Our aim was to increase the number

of OFCs without requesting additional resources, such as clinic space or

personnel, from a baseline of 30 OFC to 45 OFC each month. We created a

key driver diagram to highlight potential areas for improvement and then

completed multiple plan-do-study-act cycles focused on scheduling,

communication with families, addressing cancellations and maintaining

an active waiting list.

RESULTS:Weobserved a base line shift from amean of 30OFC/month to

41 OFC/month after initiating reminder patient calls in August 2018. The

number of OFC continued to climb with additional interventions, such as

removing medication challenges from OFC spots, centralizing OFC

scheduling and implementing a protocol to allow low risk OFCs at off

site locations. There was a mean of 54 OFC/month between March – July

2019.

CONCLUSIONS: Availability of timely OFC is an important part of

successful FA management. However, because OFCs are difficult to

perform in a busy clinic, there is often a delay in providing this important

service. Through a QI methodology, we were able to increase the number

of OFC offered in clinic without utilizing additional resources.
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167 A streamlined approach to optimize
perioperative antibiotic prophylaxis in the
setting of penicillin allergy labels
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Merin Kuruvilla, MD1, Mary Elizabeth Sexton2, Zanthia Wiley2, Terry

Langfitt2, Grant Lynde2, Francis Wolf2; 1Emory, 2Emory University

School of Medicine.

RATIONALE: Patients with penicillin allergy labels often receive

alternative antibiotics for peri-operative prophylaxis, as opposed to first-

line cephalosporins (cefazolin/cefuroxime). Provider misconceptions

about the risk of cross-reactivity likely drive this prescribing behavior,

which is problematic because due to association with an increased risk of

surgical site infections. We created and implemented an algorithm

intended to guide appropriate peri-operative antibiotic selection in the

setting of penicillin allergy.

METHODS: A multidisciplinary group developed the algorithm for

antibiotic selection in penicillin-allergic surgical patients, to optimize

cephalosporin use. The percentage of patients receiving a first-line

cephalosporin was compared before and after algorithm utilization.

Safety was assessed via chart reviews performed on any patient who

received epinephrine in the operating room or diphenhydramine in the

twenty-four hours post-operatively, as surrogates for immediate and

delayed reactions to cephalosporin administration.

RESULTS: Between September 2016 and May 2019, 7.9% of surgical

patients had documented penicillin allergy - 38%were not detailed further,

27%were consistent with type I hypersensitivity, 21% rash or itching, 7% a

side effect, 5% unknown, and 1% consistent with severe delayed reactions.

At baseline, ;22% of these patients received a cephalosporin, with an

increase to>80% following algorithm implementation (p<0.0000001). No
immediate allergic reactions requiring epinephrine were identified; one

patient had a delayed rash that did not require cephalosporin discontinu-

ation and three patients received diphenhydramine for "itching’’ without

rash in the setting of concomitant narcotic administration.

CONCLUSIONS: Using a streamlined algorithm, we were able to

significantly limit use of second-line alternatives in penicillin-allergic

surgical patients without severe adverse reactions.
168 Improving Pediatric Resident Knowledge of
Early Peanut Introduction Guidelines and Its
Impact on an Academic Allergy Clinic
Jennifer Thompson1, Erin Dennis, MD1, Leslie Cristiano, MD2, Jason

Caldwell, DO FAAAAI3, Russell Traister, MD PhD2; 1Wake Forest Uni-

versity, 2Wake Forest Baptist Health, 3Wake Forest University School of

Medicin.

RATIONALE: The Learning Early About Peanut (LEAP) study provided

insight regarding peanut introduction to those at risk of developing peanut

allergy. Despite subsequent guidelines, our allergy practice has not

observed an increase in referrals regarding early peanut introduction. We

hypothesized that a general lack of awareness of these guidelines in a

pediatric residency programwas partially responsible andwe developed an

educational project to improve resident knowledge.

METHODS: A lecture was given to pediatric residents with emphasis on

the peanut introduction guidelines. Prior to education, a survey was

administered to evaluate awareness and correct application of the

guidelines. The survey was administered again 2 and 6 weeks post-

education to determine knowledge retention. The number of patients with a

diagnosis of atopic dermatitis or egg allergy referred from the resident

continuity clinic in the 2 months prior to and after the intervention was

determined.

RESULTS: After education, residents specifically discussing early

introduction of peanut with families went from 27% to 86%. Those

recognizing that testing for peanut allergy was needed in an infant with

severe eczema increased from 27% to 86%. Residents recognizing that egg

allergy was an indication to test for peanut allergy prior to introduction

went from 33% to 71%. In the 2 months prior to education, 0/47 infants
with a diagnosis of eczema or egg allergy were referred, while in the 2

months after education, 4/28 similarly diagnosed infants were referred.

CONCLUSIONS: Education of pediatric residents on food allergy

guidelines results in sustained knowledge of those guidelines, and

appropriate referral patterns.
169 Real-World Practices and Perceptions Regarding
Shared Decision-Making and Patients Quality of
Life among Allergy and Dermatology Teams in
Two Large US Healthcare Systems
Christopher Codispoti, MD PhD FAAAAI1, Giselle Mosnaim, MD MS

FAAAAI2, Peter Lio, MD3, Kristina Fajardo4, Laura Simone4, James Ma-

teka4, Jeff Carter, PhD4, Tamar Sapir4; 1Rush University Medical Center,
2NorthShore University HealthSystem, 3Northwestern University,
4PRIME Education, LLC.

RATIONALE: Engaging in shared decision-making (SDM) and account-

ing for patient-reported outcomes within treatment decisions are core

tenets of patient-centered care. In the context of a quality improvement

(QI) study, we evaluated real-world patient-centered atopic dermatitis

(AD) care practices and perceptions.

METHODS: The study comprised physicians, physician assistants, and

nurse practitioners in allergy/immunology (AI; n 5 23) and dermatology

(n 5 28) clinics across two health systems. Data collection occurred

through: (1) surveys administered to providers, and (2) 200 retrospective

chart audits of the systems’ adult patients with moderate-to-severe AD.

Data were presented in audit-feedback sessions, where the teams

developed action plans to close identified gaps.

RESULTS: On 5-point Likert scales, providers reported assessing the

impact of AD ‘‘most of the time’’ or ‘‘always’’ on the following patient-

reported measures: daily activities (39% AI specialists; 43% dermatolo-

gists); sleep quality (35% AI specialists; 39% dermatologists); mental

health (17% AI specialists; 46% dermatologists). Low proportions of

charts documented that patients were asked about daily activities (19%),

sleep quality (10%), and depression (5%). Chart-documented performance

of essential SDM practices was high for some (assessing adherence, 92%;

providing opportunities for patients to review decisions, 78%), and low for

others (asking patients’ treatment goals, 23%; explaining benefits and risks

of treatment options, 32%; assessing patient understanding of treatment

options, 35%; providing opportunities for patients to ask questions, 39%).

Action plans included developing standardized AD assessment templates

for documentation and interprofessional workflows for SDM.

CONCLUSIONS: Audit-feedback of SDM and quality of life measures

can inform team-based initiatives to improve patient-centered AD care.
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170 Decreasing Peri-Operative Non-Beta-Lactam
Antibiotics With Screening Tool
Hassan Ahmad, MD1, Ulyana Trytko2, Sindhura Bandi, MD FAAAAI1;
1Rush University Medical Center, 2Rush University Medicial Center.

RATIONALE: Enhanced Recovery After Surgery (ERAS) protocols have

revolutionizedmany aspects of peri-operative care for surgical procedures,

particularly for head and neck surgeries. As part of the ERAS protocol for

head and neck surgeries at our institution, a pre-operative order set was

created to minimize the use of non-beta lactam antibiotics.

METHODS: Previous studies have shown that up to 90% of patients with

documented penicillin allergy can tolerate penicillin. To screen for these

patients, a pre-operative order set was created to evaluate patients with

penicillin allergy. This screening tool asked providers to evaluate the

history of penicillin allergy, specifically severe symptoms such as

anaphylaxis and/or severe non-IgE mediated symptoms such as fever or

skin sloughing. A negative screening test allowed the patient to receive

cefazolin peri-operatively.

RESULTS: For the 6 month period prior to initiation of the intervention,

25 patients undergoing head and neck surgery with penicillin allergy were

identified. In the period 6months post, 20 patients were identified. Three of

25 patients prior to the initiation of the order set received cefazolin peri-

operatively. In the 6 months post initiation, 2 of 20 patients received

cefazolin. Chi-square analysis showed no significant difference (p-value

0.83).

CONCLUSIONS: Evaluation of penicillin allergic patients by non-

allergists with use of a screening tool did not increase use of beta-lactam

antibiotics during surgery. While a larger sample size may uncover

significance, further intervention by an Allergist/Immunologist, including

skin testing or oral challenge, may be required to assure use of non-inferior

antibiotics peri-operatively.
171 Evaluating Reported Penicillin Allergy in Preteen
and Adolescent Females: A Retrospective Study
and Quality Improvement Project
Heather Stern, DO1, Oyindamola Ajewole, MD1, Alexandra Horwitz,

MD FAAAAI1; 1Penn State Health Milton S. Hershey Medical Center.

RATIONALE: Unverified penicillin allergy during pregnancy is associ-

ated with significant morbidity including longer hospital stays, increased

risk of cesarean delivery, and specifically in GBS-positive women,

increased frequency of alternative antibiotic use with higher rates of

adverse drug reactions.

METHODS: We performed a retrospective chart review of female

patients seen in our Pediatric Allergy/Immunology clinic between 2010-

2018 who had a listed penicillin allergy at the time of their initial visit.

Subgroup analysis was performed for patients 11-18 years of age. The

study met IRB exclusion.

RESULTS: One hundred eighty patients met the inclusion criteria, of

which 134 (74.4%) had their penicillin allergy reviewed. For 111 (82.8%)

of these 134 patients, this occurred at the first visit. Seventy-five (55.9%) of

the 134 patients had definitive recommendationsmade at one of their visits.

Fifty-eight (32.2%) of the 180 patients were cleared of their penicillin

allergy either by allergy testing or history. Eleven additional patients did

not follow through with recommendations for testing. In patients 11-18

years of age, penicillin allergy was reviewed for 29 (74.3%) of 39 patients.

Of these 39 patients, 17 (43.5%) had their penicillin allergy cleared, 3 did

not proceed with recommended plans, and 7 had plans to assess in the

future.

CONCLUSIONS: It is critical to target the preteen/adolescent female

population regarding penicillin allergy evaluation. Our findings suggest

that this population is under-evaluated in our clinic. As such, factors that

limit this assessment need to be explored, and more innovative methods to

ensure timely penicillin allergy evaluation in this group are necessary.
172 Involvement of Allergy and Immunology in
Perioperative b-Lactam Allergy Management
Ulyana Trytko1, Sindhura Bandi, MD FAAAAI2, Hassan Ahmad, MD2;
1Rush University Medicial Center, 2Rush University Medical Center.

RATIONALE: First generation cephalosporins are preferred antimicro-

bials used in perioperative setting for orthopedic procedures. Often,

patients with a documented beta-lactam allergy receive alternative

broad-spectrum antibiotics. Studies have shown that use of alternative

antibiotics is associated with a greater incidence of surgical site infections

(SSI). The use of alternative antibiotics is often not indicated given the very

low cross reactivity rate between first-generation cephalosporins and

penicillins. Furthermore, most patients with a reported history of Penicillin

allergy can tolerate beta-lactams. We developed a screening tool to assess

beta-lactam allergy in the pre-operative clinic. We hypothesize that use of

this screening tool is associated withmore patients receiving Cefazolin and

lower rate of SSI.

METHODS: Patients with a documented beta-lactam allergy were

assessed for history of IgE mediated reactions to penicillins and

cephalosporins in the pre-operative clinic. Those who screened positive

for possible IgE mediated reactions were referred to Allergy and

Immunology, otherwise it was documented that patient may receive

Cefazolin.We reviewed 100 patient charts before and after implementation

of the screening tool.

RESULTS: Seventeen patients received Cefazolin prior to implementa-

tion of the screening tool as compared to 22 patients after implementation.

This result was not statistically significant, (X250.85 and p50.36). The

difference in SSI was also not statistically significant.

CONCLUSIONS: Use of our screening tool alonewas not associated with

more patients receiving Cefazolin perioperatively. In our large academic

center, educating medical staff and patients regarding true incidence of

beta-lactam allergy and cross-reactivity with other antibiotics is the

necessary next step in improving patient outcomes.
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173 Antibiotic Allergy Documentation in Tertiary
Children's Hospital: Evaluating Effective Point
in Admission Pathway for De-labelling
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Shannon Brothers1, Reena Ho, Dr1, Bridie McKenna2, JoAine Meneses2,

Sarah Jamison3, JAN SINCLAIR3, Emma Best2; 1Starship Children’s

Health, Auckland District Health Board, 2School of Medicine, Faculty

of Medical and Health Sciences, The University of Auckland, 3Starship

Children’s Health, Auckland District Health Board.

RATIONALE: Antibiotic allergy de-labelling can mitigate the clinical

and economic burdens of antibiotic allergy over-reporting, positively

impacting on antimicrobial stewardship. Prior to institution of antibiotic

allergy de-labelling in our tertiary children’s hospital we aimed to identify

best point in patient’s hospital contact to implement change.

METHODS: Two retrospective audits of antibiotic allergy documentation

were completed with institutional compliance approval. The first (June

2017) evaluated all inpatient admissions over one month. The second

(August 2019) was completed in the Children’s Emergency Department

(CED) on six days over three weeks. For both, all medical record sources,

including medication charts, were reviewed, including for prior hospital-

isations for the inpatient audit.

RESULTS: Inpatient document review of 857 admissions identified 56

patients (6.5%) with self-reporting antibiotic allergy, although only 36

(4%) were identified at current admission. The inpatient medication chart

captured allergy documentation in 97% of cases, which was recorded in the

medical notes for only 50%. Self-reported documented antibiotic allergy

was identified in 16 of the 643 presentations (2.5%) in the CED audit.

Medical assessment record was the commonest documentation site 15/16

(94%), with only 10 (62%) recorded in the CED medication chart. Two

children with documented allergy were admitted. Both had antibiotic

allergy documented on inpatient medication charts. Beta-lactams ac-

counted for 70% of self-reported allergy, predominantly amoxicillin.

CONCLUSIONS: In our setting, antibiotic allergy de-labelling is best

placed as an inpatient intervention, with patients identified from medica-

tion chart documentation. This would support a stewardship pharmacist

facilitated de-labelling model, incorporating risk stratification and guide-

line support, with focus on penicillins.
174 Impact of a Penicillin Allergy Educational
Session on Clinical Practice
Lauren Kaminsky1, Gisoo Ghaffari, MD FAAAAI2, Ami DeWaters,

MD3; 1Penn State College of Medicine, 2Penn State College of Medi-

cine/Penn Stat, 3Department of Internal Medicine, Penn State Health Mil-

ton S. Hershey Medical Center.

RATIONALE: Documented penicillin allergy results in altered antibiotic

regimens for patients, leading to increased side effects, antibiotic

resistance, and increased healthcare costs. Penicillin allergy is commonly

listed in the medical record, but the likelihood of IgE-mediated allergic

reactions is low. We hypothesized that an educational session on penicillin

allergy for Internal Medicine residents would improve knowledge and

likelihood of recommending penicillin allergy evaluation.

METHODS: An educational session on penicillin allergy was designed

for Internal Medicine residents and included small group discussion of a

review article. A pre-survey and post-survey were distributed at the time of

the educational session. Questions were designed to examine knowledge,

comfort level, and clinical practice regarding penicillin allergy.

RESULTS: Following the educational session, residents demonstrated

improved knowledge on penicillin allergy with correct answers about

contraindications to penicillin allergy testing improving from a mean of

3.1/5 to 4.9/5. Comfort level in discussing penicillin allergy also increased

from an average of 2.7/5 to 4.3/5. The likelihood of patient referral to

allergists for further penicillin allergy testing increased from amean of 2.3/

5 to 3.9/5.

CONCLUSIONS: An educational session on penicillin allergy for

Internal Medicine residents is effective at improving their knowledge
and comfort level in managing, counseling, and providing appropriate

recommendations for testing in patients with documented penicillin

allergy. This study may provide a sustainable educational method on

penicillin allergy evaluation and testing, and we plan to investigate the

impact over an extended period of time.
175 Implementation of a Health Literacy Assessment
Tool among Caregivers of Children with
Persistent Asthma
Basil Kahwash, MD1, David Stukus, MD FAAAAI2; 1Ohio State,
2Nationwide Children.

RATIONALE: Low health literacy contributes to poor asthma outcomes,

including more frequent exacerbations. However, formal assessment of

health literacy is challenging to implement in an outpatient setting.

METHODS: Our aim was to increase the utilization of a health literacy

assessment tool within a tertiary care outpatient referral clinic for children

with difficult to control asthma, from 0% to 80% after 3 months and sustain

for 1 year. A validated health literacy survey was adapted to a 10 item

‘‘true-false’’ single-page form and incorporated into clinic workflow.

Multiple Plan-Do-Study-Act (PDSA) cycles were employed to increase

utilization of the form.

RESULTS: In 4 months after implementation, 64 surveys were collected

from 85 patients, representing an overall collection rate of 75%. However,

survey collection rates improved over that period from 61% at first, to 76%

in the second and third months, and then to 90% in the fourth month. Initial

barriers included staff inexperience with process flow. Feedback from

nurses and office staff contributed to improvement. An additional challenge

was encountered in 8 non-English speaking caregivers, none of whom

completed a survey. Conversely, survey completion by English-speaking

caregivers was 94% in the third month and 100% in the fourth month.

CONCLUSIONS: Through the application of quality improvement

methodology, caregiver health literacy assessment was successfully inte-

grated into asthma clinic workflow. Future steps include ongoing PDSA

cycles to maintain our goal, as well as projects designed to assess and

utilize health literacy scoring data obtained from each survey at point of

care.
Penicillin Allergy: Referral is only half the battle
176
Hiral Thakrar; Scripps Green Hospital.

RATIONALE: Penicillin allergy is the most common drug allergy

reported with a prevalence of 8-12%. Over 90% of these patients are not

truly allergic. Here we assess methods to improve referral to our allergy

clinic for evaluation of reported penicillin allergy.

METHODS: Patients who had penicillin, amoxicillin, Augmentin or

ampicillin allergy on their chart were identified upon admission to the

surgical unit at ScrippsGreenHospital. These patients received a referral to

the allergy clinic upon discharge.Written and verbal information regarding

penicillin allergy was provided.

RESULTS: Between September 2018-June 2019, 316 referrals weremade.

40/316 patients scheduled their consultation. 38/40 underwent penicillin

testing. Two patients did not have time for testing the day of consultation.

34/38 patients that were tested had negative skin testing and oral amoxicillin

challenge. One patient had a positive skin test. Three patients had negative

skin testing but were unable to stay for the oral challenge.

CONCLUSIONS: Only 13% of patients referred to our allergy clinic for

penicillin testing from the surgical unit scheduled a consultation. 97% of

those who did undergo penicillin skin testing were negative. Poor referral

follow-through warrants further investigation, although we hypothesize

that the reason is many patients are focused on recovering from surgery and

are unfamiliar with the indications and benefit of penicillin testing. We

have begun sending all referred patients an information letter from our

allergy clinic 3 weeks after their discharge with hopes to improve rates of

referral follow-through. Secondary intervention data is currently being

collected.
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177 Quality Improvement Project of the National
Allergy Bureau� (NAB�): a Pilot Study
Dan Dalan, MD FAAAAI, German Ramon, MD FAAAAI1, Guilllermo

Guidos2, James Anderson, MLT3, Leonard Bielory, MD FAAAAI4; Insti-

tuto de Alergia E Imm. Del Sur, 2Unidad Medica Insurgentes, 3Environ-

mental Allergy Assays, 4Rutgers University, Center for Environme.

RATIONALE: NAB� stations continue to decrease in numbers. We aim

to identify contributing factors through qualitative research methods.

METHODS: With Practice, Diagnostics and Therapeutics Committee

approval, anonymous participation of the Aerobiology Committee, NAB�
pollen counters andmedical directors were requested. Thematic analysis of

SurveyMonkey surveys used the open-ended question: how to improve the

provision and communication of effective and efficient pollen count

information. Using reflexivity journaling, disclosures, and triangulation,

narrative texts were coded and collated using Excel with NVivoTM

software. Grounded theory applies, as themes were examined for relation-

ships, thereafter insights were gained after analysis.

RESULTS: 30/163 (18%) participated and accepted informed consent.

Saturation of data occurred when ideas have become repetitive between

participants, the basis of valid sample size estimation of 15. Themes

reaching saturation and their frequency included: 21(70%) recommenda-

tions, 19(63%) stakeholder engagement, 17 (57%) concerns, 17 (57%)

technology, 15 (50%) administration. Other themes included academia

8(27%). Opposing theme comment, 6 (20%) is exemplified by nothing to

contribute or current system seems to work. Inter-theme analysis revealed

correlating concepts and similar sentiments. Stakeholders identified in

order priority were patients > allergy organizations > vendors, physicians

> online count providers > allied health staff.

CONCLUSIONS: Our novel data supports the diffusion of innovation

theory as a possible reason for the slow growth of the NAB�. Key driver

analysis results of our survey will help prioritize the advancement of the

NAB� mission using quality improvement iterative projects & key

stakeholder engagement.
178 A Randomized Controlled Trial of Electronic
Medication Monitoring (EMM), Patient Mobile
App and Health Care Provider Feedback
compared to EMM alone on Inhaled
Corticosteroids (ICS) and Short Acting Beta2
Agonists (SABA) Utilization and Asthma
Control in Adult Patients with Uncontrolled
Asthma
Giselle Mosnaim, MD MS FAAAAI1, Candy Gonzalez, BS1, Brittney

Adams, MS1, Linda Zhu2, PRISCILLIA QUAN3, Naomi BenIsrael

Olive, APN1, Madeleine Shalowitz4, Rahul Gondalia5, Leanne Kaye5, Da-

vid Stempel5; 1NorthShore University HealthSystem, 2Stanford Univer-

sity Hospital, 3Saint James School of Medicine, 4NorthShore Univesity

HealthSystem, 5Propeller Health.

RATIONALE: Digital self-management platforms for asthma have been

FDA-cleared since 2010. However, further research demonstrating clinical

benefit is needed prior to generalized adoption. This objective of the study

was to determine the benefit of the EMM on SABA and ICS utilization.

METHODS: Adults 25-65 years with uncontrolled asthma (ACT ≤19
and/or NHLBI EPR3 guideline criteria) and prescribed ICS and SABA

inhalers were enrolled. Participants’ inhalers were fitted with EMM

(Propeller Health, Madison, WI) to track real-time usage. After a 14-day

baseline, participants were randomly assigned (3:1 block) to the treatment

arm (TA)where patients receivedmedication reminders and feedback via a

smartphone application, or attention control arm (ACA) where patients did

not receive reminders or feedback. Linear mixed models compared the

percentage of days without SABA use and ICS adherence during baseline

vs. the last 14 study days.

RESULTS: The intent to treat analysis included 100 participants (80%

female, mean age 48.5 years, 60% completed college, 80% privately
insured). At baseline, the percentage of SABA-free days 57% vs. 73%

(P50.06) and ICS adherence was 68% vs. 67% (P 5 0.86) in the TA vs.

ACA. From baseline to the last 14 study days, we demonstrated a larger in-

crease in SABA-free days (22% vs. 8%, P<0.001) and a smaller decline in

adherence (-8% vs -18%, P<0.001) in the TA vs. ACA.

CONCLUSIONS: In a clinical setting, use of digital self-management

platforms, including EMMs and patient-facing applications, demonstrate

promise for decreasing reliance on SABA and increasing ICS adherence.
179 Utility of an EMR-Tool to Monitor Total Steroid
Burden in Patients with Atopic Dermatitis and
Asthma
Sonam Sani, MD1, Erin Banta, MD2, Stephanie Mawhirt, DO3, Irum

Noor, DO4, Amanda Schneider5, Stacy Nassau, MD2, Eleanor Feldman6,

Luz Fonacier, MD FAAAAI1; 1Winthrop University Hospital, 2NYUWin-

throp Hospital, 3New York University-Winthrop Hospital, 4NYU Win-

throp University Hospital, 5NYU, 6NYU Langone Medical Center.

RATIONALE: Cutaneous, inhaled, intranasal and systemic

corticosteroids(CS) are commonly prescribed for the treatment of atopic

dermatitis(AD), asthma, and allergic rhinitis. The cumulative burden of

these steroids in individual patients are not routinely assessed by providers

and can lead to adverse effects. We sought to use an EMR-tool to increase

documentation of the total steroid burden(SB) in our patients with atopic

dermatitis and asthma.

METHODS: A SB EMR-tool was used for 99 AD encounters and 64

asthma encounters over an 18-month period. Data collected included

corticosteroid type, potency, frequency, side effects, interventions and

counseling.

RESULTS: There were 99 AD encounters assessed in 58 patients(53%

female, mean age of 31). Of these 99 encounters using topical

corticosteroids(TCS), 24 were using inhaled CS; 12 using intranasal CS

and 8 using systemic CS. Themost common side effects encountered while

on TCS included: pigment changes(n520), skin atrophy(n511), easy

bruising(n57), telangiectasias(n56), striae(n56), rosacea(n53), and hair

growth(n52). Twenty-eight encounters(28%) had an intervention: 10

decreased dose, 3 decreased potency and 15 discontinued TCS. 85

encounters(86%) documented patient counseling.

There were 64 asthma encounters assessed in 49 patients(63% female,

mean age of 56). Of these 64 encounters using inhaled CS, 27 were using

intranasal CS and 18 using systemic CS. The most common side effects

encountered while using inhaled CS included: candidiasis(n56) and

hoarseness(n51). Four encounters(6.25%) had an intervention: 3

decreased dose, 1 discontinuation. 62 encounters(97%) documented

patient counseling.

CONCLUSIONS: Using our EMR-tool facilitates the identification and

tracking of total SB in patients, associated side effects and leads to

meaningful intervention.
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180 Electronic Medication Monitoring vs. Self-
Reported Use of Inhaled Corticosteroids and
Short Acting Beta2 Agonists in Adult Patients
with Uncontrolled Asthma
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Leanne Kaye1, Rahul Gondalia1, Candy Gonzalez, BS2, Brittney

Adams, MS2, Linda Zhu3, PRISCILLIA QUAN4, Naomi BenIsrael

Olive, APN2, Madeleine Shalowitz5, David Stempel1; 1Propeller Health,
2NorthShore University HealthSystem, 3Stanford University Hospital,
4Saint James School of Medicine, 5NorthShore University Health System.

RATIONALE: For patients with asthma, self-reported inhaled cortico-

steroid (ICS) adherence and Short Acting Beta2 Agonist (SABA) use may

be inaccurate. This may lead to inappropriate clinical decision-making,

keep patients from achieving their treatment goals and adversely impact

healthcare costs. This study compares self-reported ICS and SABA use

with objective data from electronic medication monitors (EMM).

METHODS: Adults with uncontrolled asthma (defined by Asthma

Control Test Scores of <19 and/or NHLBI NAEPP EPR3 guideline

criteria) and prescribed ICS and SABA by their asthma specialist (aller-

gist/immunologist/pulmonologist) were enrolled. At visit one, partici-

pants’ ICS and SABA inhalers were fitted with EMMs (Propeller Health,

Madison, WI) to track real-time medication usage over 14 days.

Participants were asked to complete paper diaries to self-report medication

usage over the same period. Self-reported vs. objective ICS adherence and

SABA use was compared using paired t-tests and Wilcoxon signed-rank

tests.

RESULTS: One hundred participants (80% female, mean age 48.5 years,

60% completed college, 80% privately insured) had complete data. Self-

reported mean (standard deviation) daily ICS adherence (79% [31]) and

median (interquartile range) SABA use (0.7 puffs [0-1.9]) was higher than

objectively measured ICS adherence (69% [29], P50.01) and SABA use

(0.3 puffs [0.1-1.1], P<0.001).

CONCLUSIONS: There was significant over-reporting of inhaler use,

which may result in inappropriate changes to therapy and medication

regimen complexity. Use of EMMs can increase the accuracy of

medication usage reporting and allow healthcare providers to make more

informed clinical decisions for patients.
181 A computable phenotype for influenza
vaccination status in patients with asthma
Edwin Dovigi1, Rafsa Khan, MD1, Pankaja Desai1, Raj Shah, MD1, Ekta

Kishen, Analyst1, Christopher Codispoti, MD PhD FAAAAI1; 1Rush Uni-

versity Medical Center.

RATIONALE: Upper respiratory infections are associated with up to 80%

of asthma exacerbations. Investigating the role of influenza vaccination on

asthma exacerbations using electronic health records (EHRs) is chal-

lenging due to lack of a computable phenotype for influenza vaccination.

The purpose of this project was to develop an influenza vaccination

computable phenotype, and evaluate its performance against manual chart

review.

METHODS: Individuals with asthma who presented to Rush University

Medical Center in Chicago between August 1, 2010 and May 31, 2018

were identified from EHRs using a published asthma computable

phenotype. Influenza vaccination records were then extracted by querying

EHRs for brand and generic names of influenza vaccine. Haemophilus

influenza B and incomplete split vaccine cases were excluded. Influenza

vaccination status of a random sample of 100 individuals with asthma was

determined by double blind chart review by two independent reviewers.

Inter-reviewer reliability was investigated by calculating a kappa score.

Final determination of influenza vaccination status was reached with a

third reviewer, and agreement with the computable phenotype was

analyzed by calculating a kappa score, negative and positive predictive

value (NPV, PPV), specificity and sensitivity.

RESULTS: The kappa score between the computable phenotype and final

manual chart review on influenza vaccination status in 100 patients with
asthma was 1.0, with NPV5100%, PPV594.4%, specificity of 94.3% and

sensitivity of 100%.

CONCLUSIONS: Results demonstrated excellent agreement between

EHR algorithm and manual chart review. This computable phenotype

could be used in future studies examining the role of influenza vaccination

in asthma morbidity and exacerbations.
182 Medical Scribes in Sub-Specialty Practices
Increase Physician Productivity
Taylor Davis; Greater Austin Allergy, Asthma and Immunology.

RATIONALE: There is little research on the impact of scribes in sub-

specialty practices. We sought to determine the extent to which scribes

impact physician productivity (measured by Relative Value Units (RVUs))

in an Allergy/Immunology clinic.

METHODS: Time of physician-patient encounter and patient chart time

(both pre and post office visits) were measured among 3 physicians with

scribe and without scribe for a two-week period. RVU reports for each

provider were reviewed through the practice’s EHR system and analyzed

for any significant difference in RVU production per hour between

‘‘scribe’’ and ‘‘no scribe’’ groups. These groups for each provider were

compared using two sample t-test assuming equal variances. A p-value

<0.05 was significant.

RESULTS: A total of 247 patients’ data were analyzed. We found a

significant difference (p<0.01) in the mean RVUs/hr production for

provider A’s scribe group (54.50 RVUs/hr) versus provider A’s no scribe

group (28.65 RVUs/hr). There was no significant difference (p>0.05) in

RVUs/hr among provider B’s scribe and no scribe groups. A significant

difference (p<0.01) was found in the mean RVUs/hr production for

provider C’s scribe group (21.24 RVUs/hr) versus provider C’s no scribe

group (11.58 RVUs/hr).

CONCLUSIONS: We suspect that there is a substantial increase in

physician productivity among providers who use medical scribes.

However, the increase in productivity may depend on the provider.

Another factor to consider among scribe vs no scribe groups is

completeness and accuracy of the patient note. Medical entry detail,

medical errors, and statement errors will be analyzed in future aspects of

this project.
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183 Adjunctive Vitamin D2 Supplement in Patient
with Allergen-Specific Immunotherapy
Randomized, Double Blind, Placebo-Controlled
Trial
Chirawat Chiewchalermsri1, Sasipa Sangkanjanavanich1, Panitan Pra-

dubpongsa1, Wat Mitthamsiri1, Nattapon Jaisupa1, Atik Sangasapaviliya1,

Tadech Boonpiyathad1; 1Phramongkutklao Hospital.

RATIONALE: Allergen-specific immunotherapy(AIT) and vitamin D

supplement also improve clinical symptoms in allergic patients. The aim of

the study to use vitamin D2 to raise the efficacy in the build-up phase of

AIT.

METHODS: The study was a randomized, double-blind, placebo-

controlled conducted in 22 allergic rhinitis and asthma patients with

undergoing subcutaneous house dust mites specific immunotherapy.

Twenty patients (11 patients received vitamin D2 60,000 iu/week and 9

patients receive placebo) completed the 10-week study. Total nasal

symptom score (TNSS), asthma control test (ACT) score, peak expiratory

flow rate (PEFR) and absolute eosinophil counts (AEC) were evaluated at

baseline and after 10 weeks of AIT. Whole blood was collected and

analyzed the dysfunctional regulatory T cells (CRTH2+Treg) by flow cy-

tometry method.

RESULTS: No significant difference in baseline characteristics between

both groups was observed. Serum vitamin D levels at baseline in activeand

placebo group were 19.47 64.96 ng/dL and 19.63 65.43 ng/mL,

respectively. After 10 weeks, among patients active group achieved normal

vitamin D levels. The percentage change of TNSS decreased in the active

group (66.1569.18%) more than placebo group (50.93 618.39%).

Moreover, the patients with asthma in active group revealed improved

asthma control and PEFR compared to controls. However, the mean

change of AEC displayed no significantly different between the groups.

The frequency of CRTH2+Treg decreased in the active than placebo group.

CONCLUSION: The study demonstrated that adjunctive vitamin D2 in

the early phase of AIT can improve allergic symptom and corrected

dysfunctional Treg cells.
184 Allergenicity and Safety Profile of Depigmented-
Polymerized Phleum pratense Extract for Use in
Allergen-Specific Immunotherapy Treatments
Janice Layhadi1, Raquel Moya Lobo, PhD2, Rebecca Parkin1, Madison

Lenormand1, Gemma Vila1, Jeronimo Carnes, PhD2, Mohamed Shamji,

BSc MSc PhD FAAAAI1; 1Imperial College London, London, UK, 2LE-

TIPharma S.L, Madrid, Spain.

RATIONALE: Allergen extracts exposed to chemical modification

(allergoids) are known to have reduced capacity to crosslink IgE receptors

on the surface of basophils and mast cells, providing a better safety

approach for use in allergen immunotherapy. We hypothesized that

allergoids derived by depigmentation-polymerization have reduced aller-

genicity profile.

METHODS: Whole blood was collected from 16 grass pollen allergics

(SAR) and 6 non-atopic controls (NAC). The allergenicity of Phleum pre-

tense (Phlp) extract, depigmented Phlp extract and depigmented-polymer-

ized allergoid of Phlp (DPG-POL) were measured by their ability to elicit

basophil activation and histamine release using flow cytometry. Moreover,

their ability to form allergen-IgE complexes and binding to CD23 receptors

on the surface B cells was also investigated using IgE-facilitated allergen

binding (FAB) assay.

RESULTS: Unmodified Phlp extract elicited a dose-dependent increase in

basophil responsiveness as illustrated by CD63+CRTh2+ (EC50510.37 6
4.48 ng/mL), CD203cbrightCRTh2+ (EC5055.87 6 2.21 ng/mL),

DAO-CD63+CRTh2+ (EC50525.16 6 10.86 ng/mL) and

DAO-CD203cbrightCRTh2+ (EC50524.42 6 10.31 ng/mL) in SAR, but

not NAC. A similar dose-response was observed in response to depig-

mented extract stimulation. DPG-POL demonstrated hypo-allergenic pro-

file when compared to unmodified Phlp extract (31.54-fold,
CD63+CRTh2+; 61.16-fold, CD203cbrightCRTh2+; 11.73-fold,

DAO-CD63+CRTh2+; and 18.95-fold, DAO-CD203cbrightCRTh2+; all

P<.001). To complement this observation, DPG-POL lacked the ability

to form allergen-IgE complexes and binding to B cells (3.66 6 0.90% at

1mg/mL, P<.001), when compared to unmodified Phlp extract (55.28 6
3.71%) in SAR.

CONCLUSIONS: For the first timewe report that DPG-POL Phlp extract

has reduced allergenicity and safety profile, highlighting their potential and

safe use for allergen immunotherapy.
185 Attenuation of allergic rhinitis inflammation by
intra lymphatic administration of Metagonimus
yokogawai-extracted protein
Hyung Chae Yang1, Eun Jeong Won2, Chungman Sung1, Sang Chul

Lim2, Kwang Il Nam2; 1Chonnam National University Hospital, 2Chon-

nam National University.

RATIONALE: Helminth have been shown to have a potential of immune

modulation and could attenuate immune disorders. This study aimed to

evaluate potential therapeutic effect of Metagonimus yokogawai on OVA-

induced allergic rhinitis model.

METHODS: The extract protein ofM. yokogawai (My-TP) was adminis-

trated via intra lymphatic route to cervical lymph nodes. The frequencies of

sneezing or nasal rubbingwere recorded. Histopathological evaluation was

performed for eosinophil infiltrations in the tissues of nasal mucosa and

skin. The mRNA relative expressions of the cytokine profiles including

Th1, Th2, Th17 and Treg subsets in nasal mucosa, cervical lymph nodes,

and spleen were analysed by qRT-PCR. The potential underlying mecha-

nism was investigated by examining cytokine profiles including IL-4 and

Treg subsets from lymphocytes of spleen by flow cytometry.

RESULTS: Intra lymphatic injection of My-TP reduced allergic symp-

toms and eosinophil infiltration in nasal mucosa. My-TP treated group

showed markedly decreased levels of OVA-specific IgE and WBC counts

in nasal lavage. My-TP treated group showed the decreased expression

levels of IL-4, while those of IL-10 were increased in both nasal mucosa.

The levels of IFN-r and IL-17 were also decreased in nasal mucosa and

cervical lymph nodes. The immunological mechanism may involve the

down-regulation of Th2 response and up-regulation of Tregs in the nasal

mucosa and cervical lymph nodes.

CONCLUSIONS: Our results provide the first evidence of potential

therapeutic effect of M. yokogawai in OVA-sensitized allergic rhinitis

mice, suggesting that a Treg/Th2 reorganization may play a role in clinical

course of allergic rhinitis.
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186 Safety of a Modified Environmental Rush
Immunotherapy Protocol in Children
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Christopher Chu, MD1, Jason Caldwell, DO FAAAAI1, Leslie

Cristiano, MD1, Andrej Petrov, MD FAAAAI2, Russell Traister, MD

PhD1; 1Wake Forest Baptist Medical Center, 2University of Pittsburgh

Medical Center.

RATIONALE: Many variations of accelerated environmental immuno-

therapy protocols have been proven safe and effective in adults, but data on

its use in the pediatric population is lacking. We aimed to evaluate the

safety of modified environmental rush immunotherapy in children.

METHODS: Demographic and clinical data were gathered retrospec-

tively from pediatric (age 7-18) and adult (age >18) patients who

underwent modified environmental rush immunotherapy in an outpatient

allergy clinic from 2017 to 2019. Aeroallergen sensitization was deter-

mined by either skin prick testing or measurement of serum-specific IgE.

Data was analyzed using JMP software.

RESULTS: In total, 77 patients were included in the study: 34 children and

43 adults. No differences were found in systemic (2 vs. 4, p50.6) and local

(4 vs. 10, p50.2) reaction rates between children and adults, respectively.

Systemic reactions were more likely in adults on inhaled corticosteroids

with or without a long-acting beta-agonist (p50.001) and history of asthma

(p50.02). Local reactions were more common in children on inhaled

corticosteroids with or without a long-acting beta-agonist (p50.03).

CONCLUSIONS: Rates of systemic reactions with accelerated immu-

notherapy were not shown to be different between the pediatric and adult

populations. Adults with a history of asthma or on an asthma maintenance

medication were more likely to have systemic reactions, while children on

maintenance asthmamedications weremore at risk for only local reactions,

suggesting that accelerated immunotherapy may be safer in children than

adults.
 S
187 Safety of Dual Sublingual Immunotherapy with
Japanese Cedar Pollen and SQ House Dust
Mite Tablets in Children, Adolescents and
Adults
Yoshitaka Okamoto, MD PhD1, Syuji Yonekura, MD2, Minoru

Gotoh, MD, PhD3, Shinya Kaneko4, Yuriko Maekawa4, Kimihiro Okubo,

MD3; 1Chiba University, Chiba Rousai Hospital, 2Chiba University, 3Nip-

pon Medical School, 4Torii Pharmaceutical Co., Ltd.

RATIONALE: In Japan, many patients with allergic rhinitis (AR) are

sensitized to both Japanese cedar pollens (JCP) and house dust mites

(HDM). The fast-dissolving freeze-dried JCP sublingual immunotherapy

(SLIT) tablets and SQ HDM SLIT tablets are available with no limitation

of age in Japan. We conducted a post-marketing clinical trial to investigate

the safety of dual SLIT-tablet administration and showed the treatment was

well tolerated. This analysis examined the safety across subgroups of

children, adolescents, and adults.

METHODS: A total of 109 patients aged 5-64 years with both JCP and

HDM AR were treated with either JCP tablets (JCP-first group; n555) or

SQ HDM SLIT tablets (HDM-first group; n554) solely for 4 weeks,

followed by co-administration of the two tablets for 8 weeks. The subgroup

analyses were conducted by age of these patients: 5-11 years (children, n5
34), 12-17 years (adolescents, n5 24) and 18-64 years (adults, n5 51).

RESULTS: No serious adverse drug reactions (ADRs) were observed.

Most ADRs were mild in severity. The incidence of ADRs in all patients

was 76.1%, which of ADRs in the subgroups were 79.4% (5-11 years),

83.3% (12-17 years) and 70.6% (18-64 years), respectively. No obvious

differences of the incidence of ADRs were seen among subgroups by age.

Most common ADRs were local reactions, such as mouth swelling, oral

pruritus and throat irritation observed in each age group.

CONCLUSIONS: The co-administration of JCP and SQ HDM SLIT-

tablets was well-tolerated and had similar outcomes in all relevant

subgroups.
188 Comparison of immunologic modification after 2
years of sublingual immunotherapy with house
dust mite extract between mono- and poly-
sensitized patients
Dong-Young Kim; Seoul National University College of Medicine.

RATIONALE: To compare immunologic modification and treatment

outcomes after 2 years of sublingual immunotherapy (SLIT) with house

dust mite extract (HDM) between mono- and poly-sensitized patients.

METHODS: Allergic rhinitis patients sensitized to HDM and treated with

SLIT for at least 2 years were enrolled. The mono-sensitized group was

defined as subjects who were sensitized to HDM (n522), and poly-

sensitized group was defined as subjects who were sensitized to HDM and

other allergens simultaneously (n558). All participants underwent

serologic tests at baseline and after SLIT to evaluate the changes in

immunologic parameters such as specific immunoglobulin E (s-IgE) and

immunoglobulin G4 (s-IgG4) for Dp and Df, total immunoglobulin E (t-

IgE), eosinophil count, and eosinophil cationic protein. Total nasal

symptom score (TNSS) was measured before and after SLIT.

RESULTS: At baseline, levels of Dp s-IgE and t-IgE were significantly

higher in poly-sensitized group than those in mono-sensitized group (p 5
0.010 and p 5 0.015, respectively). Post – pre Dp s-IgG4 and Df s-IgG4

levels were significantly higher in mono-sensitized patients than those in

poly-sensitized patients (p 5 0.020 and p 5 0.005, respectively). The

TNSS significantly improved after SLIT in bothmono- and poly-sensitized

groups (p < 0.001 in both groups). However, the changes of TNSS from

baseline were not significantly different between two groups (p 5 0.374).

CONCLUSIONS: This study demonstrated different immunologic mod-

ifications after SLIT between mono- and poly-sensitized patients. In the

poly-sensitized group, however, SLITwith single allergen extract showed

comparable clinical improvement in TNSS to that in the mono-sensitized

group.
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189 Efficacy and Safety of Ragweed SLIT-Tablets
Across Peak and Entire Season in Children
with Allergic Rhinoconjunctivitis
Anne Ellis, MD FRCPC FAAAAI1, David Bernstein, MD FAAAAI2,

Harold Nelson, MD FAAAAI3, Jorg Kleine - Tebbe, MD FAAAAI4, Hen-

drik Nolte, MD PhD5; 1Queen, 2Bernstein Allergy Group, Inc, 3National

Jewish Health, 4Allergy and Asthma Center Westend, 5ALK, Bedminster,

NJ, USA.

RATIONALE: Ragweed sublingual immunotherapy (SLIT)-tablets

improve symptoms and decrease medication use in adults with allergic

rhinitis with or without conjunctivitis (AR/C) during peak pollen season

when symptoms are most burdensome and throughout the entire season.

The efficacy and safety of ragweed SLIT-tablets during the peak and entire

season were evaluated in children.

METHODS: In an international, double-blind trial, children (N51025;

77.8% polysensitized) aged 5-17 with ragweed AR/C with or without

asthma (42.7%history of asthma)were randomized to daily ragweed SLIT-

tablets (12 Amb a 1-Unit dose) or placebo for up to 28 weeks

(NCT02478398). The average total combined score (TCS; sum of

rhinoconjunctivitis daily symptom score [DSS] and daily medication score

[DMS]) was assessed for peak (primary endpoint) and the entire ragweed

pollen season (key secondary endpoint). DSS andDMS during peak season

were additional key secondary endpoints.

RESULTS: Relative TCS improvement with ragweed SLIT-tablets versus

placebo during peak season (z186 grains/m3/day) was238.3% (95% CI,

246.0%,229.7%; least square [LS] mean difference52.73; P<0.001) and

during the entire season (z85 grains/m3/day) was 232.4% (95% CI,

240.7%,223.3%; LSmean difference51.86; P<0.001). During peak sea-
son, DSS and DMS were improved with ragweed SLIT-tablets versus pla-

cebo by235.4% (95% CI,243.2%,226.1%; LS mean difference51.40;

P<0.001) and 247.7% (95% CI, 259.8, 232.5%; LS mean differ-

ence51.84; P<0.001), respectively. Treatment was well-tolerated. No

events of anaphylaxis, airway compromise, or severe treatment-related

systemic allergic reactions were reported.

CONCLUSIONS: Ragweed SLIT-tablets were efficacious in children

with AR/C during peak season when symptoms were greatest and

throughout the entire season.
190 Targeting birch allergy with monoclonal IgG
antibodies that bind allergen and prevent IgE
effector cell activation
Amanda Atanasio1, Matthew Franklin1, Li-Hong Ben1, Ashok Badithe1,

Joannie Bautista1, Vishal Kamat1, Annabel Romero Hernandez1, William

Olson1, Andrew Murphy, PhD2, matthew sleeman, PhD1, Jamie Orengo,

PhD1; 1Regeneron Pharmaceuticals Inc, 2Regeneron.

RATIONALE: Blocking a specific allergen with monoclonal antibodies

was effective in preventing an acute allergic response to cat allergen

(Orengo, 2018). Using a similar approach, we demonstrate that a cocktail

of 3 Bet v 1 specific antibodies prevents the birch allergic response.

METHODS: Bet v 1 specific monoclonal antibodies (REGN5713,

REGN5714, REGN5715) were isolated from Regeneron’s VelocImmune

platform. Surface plasmon resonance, X-ray crystallography and cryo-

electron microscopy determined structural data and binding kinetics.

Inhibition of basophil activation and mast cell degranulation were assessed

via flow cytometry and the passive cutaneous anaphylaxis (PCA) mouse

model.

RESULTS: REGN5713, REGN5714 and REGN5715 bind with high

affinity and non-competitively to Bet v 1 and block binding to IgE. The

three-antibody cocktail, REGN5713-5714-5715 achieved >90% blockade

in 9/10 birch allergic donors in the basophil activation assay and >90%

blockade in 4/5 donors in the PCAmodel. Crystal structures of the complex

of Bet v 1 with Fabs of either REGN5713 or REGN5715 show distinct

interaction sites on Bet v 1. Cryo-electron microscopy reveals a planar and
roughly symmetrical complex formed by REGN5713-5714-5715 bound to

Bet v 1.

CONCLUSIONS: These data confirm the immunodominance of Bet v 1

in birch allergy and suggest that maximal blockade may be achieved with

REGN5713-5714-5715. X-ray crystal structure data show simultaneous

binding of REGN5713 and REGN5715 with more than half the surface

area of Bet v 1 exposed. REGN5714 binds this exposed region, but cannot

cover all of it, suggesting that masking 100% of the surface is not required

to achieve maximal blocking potency.
191 Effectiveness and Safety of a Glutaraldehyde-
Modified Microcrystalline Tyrosine (MCT)-
Associated Extract of Mites in Children and
Adult Patients With Allergic Rhinitis With Or
Without Asthma
Carla Toran, MD1, Jose Luis Perez Formoso2, Valentina Gutierrez Vall

De Ca3, Zulay Almeida Sanchez4, Jos�e Antonio �Alvarez5, Ignacio Gar-

cia-Nunez6, Juan Linana Santafe7, Juan Antonio Martinez Tadeo8, Jos�e

Luis Justicia1, Anna Sala Cunill9; 1Allergy Therapeutics, 2Consulta Pri-

vada Dr. Jos�e Luis P�erez Formoso, 3Hospital Dr. Peset, 4H. General de

La Palma, 5Cl�ınica de alergia y asma, 6Instituto de investigaci�on Pneumo-

kal S.L, 7Hospital Llu�ıs Alcany�ıs, 8Hospital Universitario Nuestra Sra de

la Candelaria, 9Hospital Vall d’Hebr�on.

RATIONALE: Efficacy and safety of a glutaraldehyde-modified extract

of Dermatophagoides pteronyssinus, associated to microcrystalline tyro-

sine (MCT) as biodegradable depot adjuvant, has been demonstrated in

adults, but more data in children/adolescents and other mite species is

necessary. The aim of this study was to assess its safety and effectiveness

in real clinical practice (through all the ages, several mite species, different

treatment regimens).

METHODS: Retrospective non-interventional study, in patients with

HDM-induced AR with/without asthma who received allergen immuno-

therapy (AIT) with a modified MCT-associated extract of mites for a

minimum of 6 months. Primary endpoint: rate and type of adverse

reactions. Secondary endpoints: unscheduled medical visits, emergency

room (ER) admissions, ARIA rhinitis-classification, GINA asthma-

classification, use of medication, and patient’s/physician’s perception of

disease severity, 12 months before and after AIT.

RESULTS: Of 306 treated patients (53.3% female, 25.8% children/

adolescents, 41.2% with asthma, mean age 29.7 years), 25 (8.2%)

experienced 25 local reactions (LR), 5 systemic reactions (SR) and 2

LR+SR. Serious adverse reactions or use of epinephrine were not reported.

Statistically significant differenceswere detected inmedical visits (2.09 vs.

0.61), ER admissions (0.3 vs. 0.03), moderate-severe persistent rhinitis

(76.1% vs. 6.6%), moderate-severe persistent asthma (46.9% vs. 8.2%),

combined rhinitis medication score (4.63 vs. 1.24), combined asthma

medication score (5.64 vs 2.59), and perception of severity by patients (7.8

vs. 3.4) and physicians (7.7 vs. 3.2).

CONCLUSIONS: AIT with a glutaraldehyde-modified MCT-associated

HDM-extract administered in children/adolescents and adults with AR

with/without asthma iswell tolerated and reduces unscheduledmedical/ER

visits, severity of disease and use of medication.
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192 Early Responses of specific IgE Can Predict the
Outcome of House Dust Mite Sublingual
Immunotherapy
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Doo Hee Han1, Seong Cho, MD FAAAAI2, Richard Lockey, MD

FAAAAI2, Chae-Seo Rhee3; 1Division of Allergy and Immunology,

Department of Internal Medicine, Morsani College of Medicine, Univer-

sity of South Florida, Tampa, FL and Department of Otorhinolaryngology,

Seoul National University, 2Division of Allergy and Immunology, Depart-

ment of Internal Medicine, Morsani College of Medicine, University of

South Florida, Tampa, FL, 3Department of Otorhinolaryngology, Seoul

National University College of Medicine, Seoul, Korea.

RATIONALE: This is a retrospective cohort study to investigate baseline and

1-year parameters for efficacy ofDermatophagoides pteronyssinus andD. far-
inae (Dp&Df) sublingual immunotherapy (SLIT) in allergic rhinitis subjects.

METHODS: Subjects treated with Dp&Df SLIT for at least 3 years were

included. Serological tests were performed at baseline and one year.

Satisfaction was evaluated by questionnaire after 3 years of SLIT. Sixty-

one subject were divided into two groups, depending on satisfactory

outcomes: 43 (70.5%) were satisfied and 18 (29.5%) were not.

RESULTS: Specific IgE and IgG4, total IgE, and eosinophil counts and

cationic protein at baseline did not significantly differ between the two

groups. However, changes in both Dp&Df specific IgEs were significantly

higher at one year in the unsatisfactory versus the satisfactory group for

each species (p 5 0.006 [Dp] and p 5 0.045 [Df], respectively).

CONCLUSIONS: Smaller changes in both Dp&Df specific IgE levels at

one year are positive predictors for favorable long-term treatment out-

comes with Dp&Df SLIT.
A
193 Lung function evaluation in cat allergic patients
after immunotherapy
 S
Diana Betancor; Hospital Universitario Jimenez Diaz, Madrid, Spain.

RATIONALE: The prevalence of pet allergy is increasing. Pet exposure

has demonstrated more bronchial hyperactivity in pet-allergic patients.

Allergen-specific immunotherapy (AIT) is the only treatment that can

modify the natural history of the disease. However real-life studies are

needed to evaluate AIT impact in clinical practice. The aim of the present

study is to evaluate changes in patient’s lung function before and after an

AIT course. A secondary goal is to evaluate the patient’s characteristics.

METHODS: An observational retrospective study has been made in

patients with respiratory symptoms with cats and allergy to them (positive

skin prick test or specific IgE) that started cat AIT in 2014. Demographic

and clinical patient’s characteristics have been evaluated. Lung function

tests (spirometry and FeNO) are made before and after AIT course and the

results are compared using T-student test.

RESULTS: Of a total of 47 patients that started cat AIT in 2014 and

finished a course (medium AIT time 3.7 years), 44% has previous atopic

history and 8.5% has previous asthma diagnose. 74.5% has never smoked.

Rhinitis is the main associated symptom (87.23%).

FeNo decreases significantly after AIT 69.4-43.1(ppb) p0.01. Spirometry

values remain without significantly changes: FEV1 94.1-96.3p0.21, FVC

102-104p0.19, FEV1/FVC 77.7-77.8p0.94, MEF75/50 69-69.8p0.78.

87.23% of the patients continue cat exposure after AIT. All the patients

started inhaler therapy at the first visit, 55.3% discontinue it p<0.001.

CONCLUSIONS: Lung function remains stable in patients with cat

allergy and respiratory symptoms with them after a cat AIT course

regardless of continue cat exposition.
194 Temporal Trends of Hypovitaminosis D: A
Population-Based Study of Cases Under 19
Years of Age
Alyssa Kerber1, Anna Kellund1, Amy Weaver, MS2, Rachel Carlson1,

Seema Kumar1, Avni Joshi, MD FAAAAI1; 1Mayo Clinic, Rochester,

MN, 2Mayo Clinic Rochester, MN.

RATIONALE: There is a growing epidemic of hypovitaminosis D in the

western hemisphere, however the exact incidence is not known.Additionally,

vitamin D has been shown to be associated with atopic and infectious

disorders. We aimed to determine the incidence of hypovitaminosis D in a

population-based cohort, as well as the prevalence of other comorbidities.

METHODS: We performed a historical cohort study of residents under 19

years of age in Olmsted County, Minnesota, during a 16-year period from

January 2, 2002 through December 31, 2017, using the Rochester

Epidemiology Project. Using each patient’s first total 25-hydroxyvitamin

Dconcentration less than30.0ng/mL, a patientwas classifiedashaving either

a vitamin D deficiency (<20 ng/mL) or insufficiency (20.1-30.0 ng/mL).

Comorbidities at that index date were abstracted from the medical record.

RESULTS: The age-and sex-adjusted incidence (per 100,000 person-

years) of vitamin D deficiency/insufficiency increased significantly each

year from 31.3 (95%CI, 18.7-43.8) in 2002-2003 to 589.7 (95%CI, 535.7-

643.6) in 2012-2013, stabilizing at 606.0 in 2014-2015 and 580.1 in 2016-

2017. The overall age-adjusted incidence was significantly higher for

females compared tomales (388.2 (95%CI, 365.9-410.5) vs. 257.4 (95%CI

239.8-275.1), respectively). The prevalence of allergic rhinitis (31.6% vs.

25.9%) and atopic dermatitis (21.7% vs. 17.4%) were significantly higher

among patients with a vitamin D insufficiency (N51353) compared to

those with deficiency (N5634).

CONCLUSIONS: The incidence of hypovitaminosis D increased signif-

icantly during 2002 to 2012, with stabilization afterward. The association

of hypovitaminosis D in atopic conditions may warrant further inquiry.
195 Factors that impact early-life microbial
colonization influence cumulative allergic
morbidity
Stanislaw Gabryszewski1, Jesse Dudley2, Robert Grundmeier1, David

Hill, MD PhD1; 1Children’s Hospital of Philadelphia, Philadelphia, PA,
2Children’s Hospital of Phiadelphia, Philadelphia, PA.

RATIONALE: Previous studies have explored how factors implicated in

dysbiosis – including delivery mode, feeding practices, antibiotic expo-

sure, and acid suppression – influence the development of individual

allergic conditions. However, the impact of these factors on cumulative

allergic burden is unknown.

METHODS: Using a virtual birth cohort of 158,510 children, we identified

patients with 0 or at least 1, 2, 3, or 4 allergic conditions (eczema, IgE-

mediated food allergy, asthma, allergic rhinitis).We calculated hazard ratios

(HRs) with adjustment for race and gender to assess how development of

allergic conditions is influenced by birth mode, feeding practices, and

exposure to antibiotics or antiacids during the first six months of life.

RESULTS: Vaginal delivery was associated with reduced allergy devel-

opment rate (HR 0.89, 0.83, 0.84, 0.79 for at least 1, 2, 3, 4 conditions,

respectively; p≤.001). Both exclusive breastfeeding (HR 0.74, 0.75, 0.89,

for at least 1, 2, 3 conditions; p≤.001) and supplemented breast feeding (HR

0.94 for at least 1 condition; p≤.001) were associated with reduced allergy
development rate. Additionally, early-life antibiotic exposure (HR 1.40,

1.44, 1.48, 1.63 for at least 1, 2, 3, 4 conditions; p≤.001) and antiacid

exposure (HR 1.26, 1.35, 1.32 for at least 1, 2, 3 conditions; p≤.001) were
associated with increased allergy development rate.

CONCLUSIONS: Birth by C-section and use of microbiome-altering

medications are associated with increased cumulative allergic burden,

while breast milk is associated with protection from allergic burden.

Prospective longitudinal studies are needed to further delineate the

temporal relationships between environmental factors and allergic

progression.
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196 Alteration of gut microbiota and microbial
products in distinct allergic phenotypes: data
from an Asian birth cohort study
Pannipa Kittipongpattana1, Pantipa Chatchatee, MD1, Anchalee Sena-

vonge1, Wanwipa Vongsangnak2, Preecha Patumcharoenpol2, Wanlapa

Weerapakorn3, Sunee Nitisinprasert4, Sittiruk Roytrakul5, Massalin Nak-

phaichit4, Narissara Suratannon, MD1; 1Pediatric Allergy & Clinical

Immunology Research Unit, Faculty of Medicine, Chulalongkorn Univer-

sity, Thailand, 2Faculty of Science, Kasetsart University, Bangkok,

Thailand, 3Pediatric Allergy & Clinical Immunology Research Unit, Fac-

ulty of Medicine, Chulalongkorn University, 4Faculty of Agro-Industry,

Kasetsart University, Bangkok, Thailand, 5National Center for Genetic

Engineering and Biotechnology (BIOTEC), Pathumthani, Thailand.

RATIONALE: The interaction between gut microbiota and host immu-

nity shapes the immune development andmicrobial functions. Dysbiosis is

known to relate to allergy. However, whether alteration of gut microbiota is

different among distinct allergic phenotypes has never been elucidated.

Our study aimed to determine the difference between gut microbiota and

microbial products among infants with different allergic phenotypes from a

longitudinal birth cohort in Bangkok, Thailand.

METHODS: Gut microbiome of 26 allergic infants and 26 matched-

healthy controls at aged 9-12 months were analyzed using 16s amplicon

sequencing. Proteomics analysis was performed using LC-MS.

RESULTS: Subjects with atopic manifestation were grouped into 3

phenotypes; atopic dermatitis(AD)61.6%, food allergy(FA)19.2% and

subjects with both AD and FA(AD/FA)19.2%. While subjects with only

AD had normal microbial diversity, ones with FA and AD/FA showed low-

diversity microbial communities. Erysipelotrichaceaewas the most signif-

icant abundance inAD. It expressed proteins related to cell replication such

as DNA polymerase-I, suggesting its high activity. Bifidobacteriaceae was

less abundance in allergic populations and also showed decreased produc-

tion of glycosyltransferase, which stimulates intestinal mucus synthesis

and decreased proteins involving in bacterial cellular energy production/

nutrition uptake such as ATP synthase. Altogether suggested the inactivity

and malfunction of Bifidobacteriaceae in allergic subjects.

CONCLUSIONS: Different microbial patterns were demonstrated in

subjects with distinct allergic phenotypes. Less diversity was found in FA

while specific strains of microbiota predominated in AD. Understanding

the dynamics of microbial colonization patterns and their activities

provides insight into the pathophysiology of allergic diseases as well as

the potential target for allergy prevention and treatment.
197 Gut microbiota in early infancy may have an
influence on later development of food allergy:
a birth cohort study in Japan
Naoki Shimojo1, Hiroshi Ohno2, Rhohei Shibata2, Yumiko Nakanishi2,

Noriko Sato2; 1Chiba University Graduate School of Medicine, 2RIKEN

Center for Integrative Medical Sciences.

RATIONALE: We hypothesized that gut microbiome in infancy may be

associated with later development of allergic diseases.

METHODS: In the Chiba High-Risk Birth Cohort for Allergy (CHIBA)

study in Chiba city, Japan, stool specimens were collected at 1 week, 1

month and 1 year of age from 195 infants with a family history of allergic

diseases. To identify specific cluster among them, we combined 16S rRNA

amplicon sequence data from three-time points up to 1 year of age and

performed unsupervised hierarchical clustering using Bray-Curtis dissim-

ilarity. We analyzed association of clusters with doctor-diagnosed allergic

diseases (atopic dermatitis, asthma and food allergy) and allergen

sensitization at 1 and 2 years of age. R was used as a statistical analysis.

RESULTS: The subjects were clustered into 2 groups (A (n5148) and B

(n547)). Of subjects in group A, 11.8% and 16.0%were diagnosed as food

allergy by a clinician at 1 and 2 year of age, respectively, while no subjects

in group B were diagnosed (p50.014 and 0.002). The prevalence of food

sensitization was not different between the 2 groups. Also, there was no
difference in prevalence of atopic dermatitis and asthma. The overview of

gutmicrobiota estimated by beta diversity was significantly different in at 1

week and 1 month; Streptococcus was increased, while Bifidobacterium

was decreased, in group A than in group B.

CONCLUSIONS: Gut microbiota in early infancy may have an influence

on later development of food allergy.
198 Latino Ethnicity Is Associated With Variations In
the Nasal Microbiome In Patients With CRS
Paola Fernandez Soto, MD1, Leena Padhye, MD1, Donyea Moore1,

Christopher Codispoti, MD PhD FAAAAI1, Mary Tobin, MD FAAAAI1,

Pete Batra, MD1, Mahboobeh Mahdavinia, MD PhD FAAAAI1; 1Rush

University Medical Center.

RATIONALE: Chronic rhinosinusitis (CRS) is a complex disease due to

host and environmental factors. Latinos with CRS have greater disease

severity and morbidity compared with white non-Latinos. Recent studies

have questioned if race or ethnicity plays a role in the make-up of the nasal

microbiome. We aimed to determine if Latino ethnicity is associated with

differences of the nasal microbiome in CRS patients after adjusting for

possible confounding factors.

METHODS: Nasal cotton swabs were collected from 80 patients with

CRS. Nasal microbiota composition was analyzed based on 16S ribo-

somal-RNA gene sequencing from phylum to genus level. Logistic

regression analysis was used to compare the relative abundance (RA)

and diversity indices of microbiota between Latino and non-Latino white

CRS patients, while correcting for a constructed multi-variable socio-

economic index, insurance, pollution variables (M2.5 and distance from

road), age and asthma status.

RESULTS: The nasal microbiota of 80 CRS patients was analyzed;14

Latinos and 66 non-Latinos. The nasal microbiota of Latino patients was

significantly less diverse compared to non-Latino whites; Shannon alpha

diversity indexExp(B)(95%CI)50.24(0.07-0.99); adjusted p-value50.03.

The RA of Burkholderia genus was significantly higher in Latino patients

with CRS compared to non-Latino whites;Exp(B)(95%CI)50.98(0.97-

0.999); adjusted p-value50.04.

CONCLUSIONS: In multivariate model, Latinos with CRS have

decreased diversity and higher RA of Burkholderia in their nasal micro-

biota compared to non-Latinowhites with CRS suggesting that variation in

the nasal microbiome of Latinos is due to possible genetic or environ-

mental factors linked to ethnicity. Burkholderia could explain worse CRS

severity seen in Latinos.
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199 Probiotics Attenuates Allergic Airway
Inflammation via Downregulation of Hypoxia
Signaling
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Young Hyo Kim1, Hyelim Park1, Ah-Yeoun Jung1; 1Inha University

School of Medicine.

RATIONALE: A recent study showed probiotics had been advocated for

the prevention and treatment of allergic disease. However, the immuno-

modulatory effects and mechanism of probiotics on allergic airway disease

such as asthma are unknown. This study investigated whether oral

administrations of probiotics inhibited allergen-induced airway inflamma-

tion in a mouse asthma model.

METHODS: BALB/c mice were randomly assigned to the six experi-

mental groups: controls; OVA-induced asthmatic mice; and OVA-induced

mice orally administered with one of the two probiotics (Lactobacillus par-

acasei or Bacillus clausii, dose of 13106 or 53106 CFU, respectively).

Effects of treatment were analyzed based on serum antibody levels, bron-

choalveolar lavage fluids (BALF) cell counts, lung histology, lung cytokine

levels, and airway hyperreactivity (AHR).

RESULTS: OVA-sensitized mice treated with probiotics had significantly

reduced numbers of eosinophils and total cell in BALF compared to the

OVA group (p<0.05). Probiotics also significantly reduced eosinophil

infiltration, which decreased AHR and inflammation in the lung tissues of

OVA-sensitizedmice. Probiotics also decreased the levels of Th2 cytokines

in BALF. A real-time PCR analysis of the expression of genes in lung

tissues showed that probiotics could significantly decrease the levels of

HO-1 and HIF-1a expression compared to the levels in asthmatic mice

(p<0.05).

CONCLUSIONS: These results indicate that probiotics attenuate airway

inflammation and hyperresponsiveness by regulating HIF-1a signaling in

allergic airway disease. This finding suggests that probiotics have a role in

the progress of the allergic disease, and might be used as a therapeutic tool

of allergic airway inflammation.
200 Are We What We Eat?: Identifying Microbial
Communities of Fruits and Vegetables
Julia Thorsen1, Kristine Grindle1, Irene Ong1, Rene Welch

Schwartz, PhD1, Jeri Barak, PhD1, James Gern, MD FAAAAI1; 1Univer-

sity of Wisconsin.

RATIONALE: Diet can alter the gut microbiome and possibly the risk of

atopic disease. Fermenting bacteria can metabolize dietary fiber into short-

chain fatty acids, which can suppress gut inflammation and atopy. We

hypothesize that high-fiber fruits and vegetables will have unique intrinsic

microbial compositions related to their nutritional composition and could

be sources of beneficial bacteria for the gut.

METHODS: Surface samples were collected from five fresh, store-

purchased produce items. Produce-associatedmicrobes were extracted and

amplified using 16S rRNA chloroplast-excluding primers and sequenced

using IlluminaMiSeq platform. DNA sequencing datawas processed using

Divisive Amplicon Denoising Algorithm 2 (DADA2) to obtain amplicon

sequence variants (ASV).

RESULTS: All samples had high microbial richness (observed ASV: 404-

988) and diversity (Shannon indices: 3.88-5.75). Proteobacterium was the

most abundant phylum. Other abundant phyla included Bacteriodetes

(especially spinach, green beans, and carrots), Actinobacteria (especially

blueberries), and Firmicutes (especially strawberries). Produce grown

closer to soil (carrot, green bean, spinach, strawberry) had a higher relative

abundance of bacterial class Gammaproteobacteria compared to fruits

grown farther from soil (blueberries), which had a higher relative

abundance of bacterial class Alphaproteobacteria and Actinobacteria.

CONCLUSIONS: Fresh high-fiber produce has a rich microbiome that

includes a high abundance of Proteobacterium, Bacteriodetes,

Actinobacteria, and Firmicutes. Members of Bacteriodetes,

Actinobacteria, and Firmicutes have previously been reported as being

predominant phyla in healthy gut microbiota and can modulate immune
development. In addition to their nutritional value, fresh fruits and

vegetables may be rich sources of beneficial bacteria associated with the

development and maintenance of a healthy gut microbiota.
201 Idiopathic Hypereosinophilic Syndrome:
Discovery and Functional Analysis of Somatic
Mutations Identified by Whole Exome
Sequencing
Thanai Pongdee, MD FAAAAI1, Xing Li1, Saurabh Baheti, MS1, Ani-

mesh Pardanani1, Dong Chen, MD, PhD1, Julie Lau1, Kay

Bachman, RN CCRC1, Hirohito Kita, MD1; 1Mayo Clinic, Rochester,

MN.

RATIONALE: Themajority of patients with hypereosinophilic syndrome

(HES) are considered to be idiopathic. Characterizing the molecular

pathophysiology of idiopathic HES may improve diagnostic, therapeutic,

and prognostic methodology.

METHODS: Whole exome sequencing was performed using either

peripheral blood or remnant cytogenetic pellets from 26 patients with

idiopathic HES as defined by established criteria. Samples were sequenced

at an average depth of 80X using Agilent SureSelect capture kit. FASTQ

files were aligned to the hg38 reference genome using bwa-mem. GATK

HaplotypeCaller and VariantRecalibrator tool were used to genotype and

score the variant calls. Identified variants were annotated using BioR

framework with functional features, impact prediction, and clinical

significance.

RESULTS: Whole exome sequencing data identified 6620 significant

variants. Variants were filtered by CAVA impact with 23 variants classified

as high impact and 625 as moderate impact. Ten genes are related to the

high impact variants and include the following: AGAP6, CFHR3,

DSCAM, FCGR2A, HLA-DRB5, IDO2, OR4C11, OR5AR1, PSG7, and

ZNF419. Furthermore, 439 genes are associated with moderate impact

variants. Functional analysis of high and moderate impact genes revealed

the following associations: calcium transmembrane transport, cell adhe-

sion regulation, cholesterol efflux, detection of chemical/mechanical

stimuli, epithelial cell development, extracellular matrix organization,

heart development, O-glycan processing, and smoothened signaling

pathway. Gene interaction network analysis highlighted the following

hub genes with more than 10 interactions: C3, CEP164, TRPV1, ITGA2B,

MCM4, and RTP4.

CONCLUSIONS: The identified genes associated with high and moder-

ate impact variants are potential candidates for further investigation to

provide insight into the molecular pathophysiology of idiopathic HES.
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202 The etiology of severe eosinophilia in
hospitalized patients
Yuval Tal, MD, PhD1, Oded Shamriz1, Alon Hershko, MD PhD1; 1Ha-

dassah-Hebrew University Medical Center.

RATIONALE: Peripheral blood eosinophilia may represent a variety of

clinical entities including atopy, parasitic infections, drug hypersensitivity,

malignancy and others. Severe eosinophilia (>5000/mm3) is occasionally

encountered in hospitalized patients. However, there are strikingly little

data on its etiology.

METHODS: In this retrospective study we screened the medical records

of patients hospitalized with severe eosinophilia. The study included four

major medical centers in the Jerusalem area and covered the period

between 2004 and 2017. No exclusion criteriawere employed. Clinical and

laboratory data were collected and statistically analyzed.

RESULTS: We found 712 patients with severe eosinophilia, 239 of whom

presented with persistent peripheral eosinophilia. The most common

underlying diagnosis was hematological and solid malignancy (33.3%

and 11.5%, respectively), followed by eosinophilic pneumonia (10.6%)

and DRESS or allergic reactions (10.1%).

Malignant etiologies were associated with older age than non-malignant

causes (mean 51 vs.43 yrs). Intriguingly, subjects with non-malignant

etiologies disclosed higher mean eosinophil counts (7.9 vs. 6.7/mm3,

p50.037). Subjects with severe eosinophilia and immunological or allergic

disorders, rash or itching, had a low rate of malignancy.

Four additional sub-groups of patient with severe, short-term, eosinophilia

were noted (N5145): premature neonates, mostly in association with

necrotizing enterocolitis; critically ill patients shortly prior to death; severe

gastrointestinal diseases; post-partum female subjects.

CONCLUSIONS: Approximately 40% of patients with severe eosino-

philia have malignancy as their underlying cause and 20% present

etiologies that have not been traditionally recognized. Our work provides

data that may be helpful in the evaluation of patients with severe

eosinophilia for possible etiologies.
203 When is Asymptomatic Peripheral Eosinophilia
Early Hypereosinophilic Syndrome?
Princess Ogbogu, MD FAAAAI1, Casey Curtis1, Nathan Boggs2, Jenni-

fer Li3, Elizabeth Erwin4, Rebecca Scherzer, MD FAAAAI4, Paneez

Khoury, MD FAAAAI2, Sameer Mathur, MD PhD FAAAAI3, Amy Klion,

MD5; 1The Ohio State University, 2NIH/NIAID, 3University of Wisconsin

School of Medicine and Public Health, 4Nationwide Children’s Hospital,
5National Institutes of Health.

RATIONALE: Hypereosinophilia of uncertain significance (HEus) is

defined as asymptomatic hypereosinophilia (AEC ≥ 1500/mm3 on two oc-

casions one month apart) without evidence of end organ manifestations.

Although relatively uncommon, HEus presents a diagnostic challenge

since both the risk of progression and the predictors of progression to hy-

pereosinophilic syndrome (HES) are unknown.

METHODS: To better understand HEus and risk of progression, a

multicenter retrospective study was initiated at 17 centers in the US and

Europe. Preliminary data from 3 of these centers in the US is presented.

Adult and pediatric patients seen between January 1st, 2000 and January

30th, 2019 were included in the analysis if they met criteria for HEus at

initial presentation. Patients with a known secondary etiology of hypereo-

sinophilia, such as parasitic infection or drug hypersensitivity, were

excluded. De-identified demographic, clinical, laboratory and treatment

details were recorded.

RESULTS: Of 514 patients with hypereosinophilia screened, forty-eight

(12 female, 36 male) met inclusion criteria. Age of onset ranged from 6

months to 69 years. Median peak absolute eosinophil count (AEC) was

4275 cells/mm3 (range 1632 - 55430 cells/mm3). Twelve patients (25%)

had a clonal T lymphocyte population detected by PCR, including 3

with aberrant T cell populations detected by flow cytometry. Five patients
(10%), none of whom had clonal T cell populations, ultimately developed

HES.

CONCLUSIONS: Preliminary data confirm that HEus is a rare disorder

that can present at any age and appears to have a male predominance.

Although most patients remain asymptomatic, progression to HES can

occur.
204 Patients with eosinophilic gastrointestinal
disorders and hypereosinophilia share common
characteristics regardless of single or multi-
organ involvement
Fei Li Kuang, MD PhD1, Bryan Curtin2, Hawwa Alao2, Brent Piligian3,

Alexis Berry3, Nicole Holland-Thomas4, Astin Powers5, Martha Que-

zado5, Michael Fay6, Amy Klion, MD7, Sheila Kumar2, Paneez Khoury,

MD FAAAAI1; 1NIH/NIAID, 2Digestive Diseases Branch, NIDDK, Na-

tional Institutes of Health, Bethesda, MD, 3Laboratory of Parasitic Dis-

eases, NIAID, Bethesda MD, 4National Institute of Health, 5Laboratory

of Pathology, NCI, National Institutes of Health, Bethesda, MD, 6Biosta-

tistical Research Branch, NIAID, National Institutes of Health, Bethesda,

MD, 7National Institutes of Health.

RATIONALE: Eosinophilic gastrointestinal diseases (EGID) are defined

by marked eosinophilia in the gastrointestinal (GI) tract resulting in a wide

variety of GI symptoms. When accompanied by blood hypereosinophilia

(HE; AEC>1500/mm3), EGID can occur as an isolated GI disorder (HES/

EGID overlap) or as part of a multisystem hypereosinophilic syndrome

(Multisystem HES). Whether the characteristics of EGID in these two set-

tings differ is currently unknown.

METHODS: Consecutively enrolled patients on a natural history protocol

to study eosinophilia (NCT00001406) with biopsy-proven EGID involving

the esophagus, stomach, small-bowel and/or colon were evaluated for

clinical, histopathologic, and endoscopic features by retrospective chart

review.

RESULTS: Among 56 patients with EGID andHE, 34were categorized as

HES/EGID overlap and 22 as Multisystem HES. Demographics, GI

symptoms and associated comorbidities were similar between the two

groups. Multi-segment GI eosinophilia was present in 20/30(67%) patients

who underwent tissue sampling of all four GI segments. Tissue eosino-

philia in all four GI segments was found in 5/30(17%) patients. Dietary

therapy was more common in HES/EGID overlap patients (65% vs. 23%,

p50.0028). Multisystem HES patients were more likely to receive

glucocorticoids (100% vs. 79%, p50.0349) and non-glucocorticoid sys-

temic therapies (77% vs. 38%, p50.0061). One-third (8/22) of

Multisystem HES patients presented with isolated GI symptoms before

developing extra-intestinal manifestations at a median of 1 year (range

0.25-15).

CONCLUSIONS: There are striking clinical similarities between patients

withMultisystemHES andHES/EGID overlap, despite differing treatment

approaches. Moreover, Multisystem HES can present with isolated GI

involvement. Larger prospective studies are needed to confirm these

findings.
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205 Eosinophilic cystitis treatment with
benralizumab
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W. Donald Cooke1, Abigail Tarr Cooke2; 1Allergy & Asthma Specialists,
2Allergy and Asthma Specialists.

RATIONALE: Eosinophilic cystitis (EoC) is a rare form of interstitial

cystitis associated with severe quality of life (QoL) impairment. In its

chronic state it can lead to bladder fibrosis, necrosis, or rupture. There is no

consensus about effective treatment of EoC. Only symptomatic manage-

ment or surgical diversion in refractory cases has been reported. We report

here a case of EoC treated with the Il-5 inhibitor benralizumab. We believe

this is the first reported case treated with biologic therapy and hypothesize

QoL improvement and reduced eosinophilic infiltration of the bladder.

METHODS: A 78 y/o female presented with a two-year history of

dysuria, urgency, frequency, incontinence, pelvic pain, and hematuria. She

was treated previously with systemic steroids, antispasmodics, and

antibiotics with no response. The pre-treatment Urogenital Distress

Inventory (UDI 6) was markedly elevated at 58 including symptoms of

painful urination every 20 minutes and severe sleep and social disturbance.

A bladder biopsy was performed, which revealed dense eosinophilic

infiltration of the bladder wall with > 100 eosinophils/hpf. Treatment was

initiated with benralizumab 30mg subcut q 4 weeks.

RESULTS: After 3 months of treatment the UDI 6 score was reduced to

20. Patient reports reduced dysuria and urgency and can sleep for up to

three hours without voiding. She states she has been able to regain normal

activities of daily living, and she no longer feels ‘‘hopeless’’ and

‘‘housebound.’’ Repeat bladder biopsy is pending.

CONCLUSIONS: Benralizumab may be an effective form of treatment

for this rare but debilitating condition.
S
A

206 Characterization of Hypereosinophilia in a
University Health Care System
Jennifer Li1, Basil Kahwash, MD2, Princess Ogbogu, MD FAAAAI2, Sa-

meer Mathur, MD PhD FAAAAI1; 1Department of Medicine, University

of Wisconsin School of Medicine and Public Health, Madison, WI,
2Department of Otolaryngology, The Ohio State University Wexner Med-

ical Center, Columbus, OH.

RATIONALE: Due to the relatively rare diagnosis of hypereosinophilic

syndrome (HES) and hypereosinophilia of unknown significance (HEUS)

and the broad differential for hypereosinophilia, the evaluation of hyper-

eosinophilia can be challenging. We present an analysis of the University

of Wisconsin EMR database characterizing the pattern and etiology of

hypereosinophilia on multiple CBCs in a University based health care

system.

METHODS: In an IRB-approved EMR-based protocol, 98 patients were

identified with absolute eosinophil values ≥ 1500 cells/mL on at least 2

occasions after 2000. The EMR was accessed for eosinophil counts and

clinic notes to determine specialists involved in evaluating hypereosino-

philia and whether an etiology was identified.

RESULTS: Of the 98 patients, 44% had a single untreated transient

episode of hypereosinophilia ranging from less than 1 week to 43 months.

Of those patients, 14%had hypereosinophilia that resolved after 1 year, and

67%had hypereosinophilia that resolved in less than 1month. Two patients

had persistent hypereosinophilia of unknown etiology for over 1 year.

Additionally, of the 98 patients, 35% had an identifiable etiology, including

malignancy, drug-induced, eosinophilic gastrointestinal disease, vasculitis,

and HES. Patients were referred to an allergist (34%), hematologist (46%),

gastroenterologist (16%), infectious disease (9%), pulmonologist (12%),

rheumatologist (9%), or dermatologist (4%). 22 patients were not

evaluated by any specialist.

CONCLUSIONS: In the University of Wisconsin cohort, many patients

had an identified etiology (35%) or transient hypereosinophilia of varying

duration (44%). Episodes of hypereosinophilia that are sustained may

require specialist referral.
207 Multiple Hepatic Aneurysm and Dry Gangrene of
Fingertips in Eosinophilic Granulomatosis with
Polyangiitis (EGPA)
Eun Sil Koh1, Byung-Jae Lee1, Jin-Young Lee2, Noeul Kang1, Jae Won

Jeong3, Sang-Hoon Kim4, Dong-Chull Choi1; 1Samsung Medical Center,

Sungkyunkwan University School of Medicine, 2Samsung Medical Cen-

ter, 3Inje University School of Medicine Department of Medicine, 4Eulji

University School of Medicine Department of Medicine.

RATIONALE: As EGPA is a systemic necrotizing vasculitis affecting

mainly small-sized arteries, clinical features of medium-sized vasculitis

was very rare in EGPA. Here we present that multiple hepatic aneurysms

and distal gangrene presented in the same patient with EGPA.

METHODS: The angiography was performed because of hepatic sub-

capsular hematoma.

RESULTS: The patient treated for EGPA presented to the emergency

roomwith abrupt squeezing abdominal pain. She have experienced sudden

onset of gangrene in both fingertips one year ago because of arterial

thrombosis when her eosinophil count increased up to 6,000 cells/mL. Her

absolute eosinophil count in ER was 1,120 cells/mL. The abdomen-pelvis

CT demonstrated hepatic subcapsular hematoma in right lobe caused by

suspicious aneurysmal rupture. We immediately performed angiography.

The celiac angiogram demonstrated multiple sized hepatic aneurysms in

both lobe and some of aneurysm in S7 and S8 were huge, even more than 1

cm. The appearance of small aneurysms was string of beads, generally

observed in polyarteritis nodosa. Given the clinical situations, the

emergency embolization was done. This patient has been treated with

relatively high dose steroid, azathioprine and cyclophosphamide. After

mepolizumab started, eosinophil count showed stable state with near zero

percentage.

CONCLUSIONS: Small aneurysm and gangrene can occur in EGPA.

Deconstruction of vessel associated with vasculitis can be active when

eosinophil count is even below 1,500 cells/mL. If medium sized arteries is

suspected to be involved in EPGAwith distal ischemia, thorough control of

eosinophilia with several immunosuppression might be needed to prevent

from the fatal complication.
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208 Eosinophilia in a Pediatric Patient with Orbital
and Facial Swelling
Alyssa James1, Daniel DiGiacomo1, Burcin Fraser, MD2, Karen Robbins,

MD FAAAAI1; 1Children’s National Medical Center, 2Allergy and

Asthma Associates.

RATIONALE: Hypereosinophilic Syndrome (HES) is rarely encountered

in the pediatric population. We describe a previously healthy 12-year-old

boy with swelling of the face and orbit, and peripheral eosinophilia.

METHODS: The patient underwent thorough evaluation, including

imaging of the orbit, face and neck, tissue biopsy and laboratory analyses

to investigate etiologies and potential sequelae of hypereosinophilia.

RESULTS: Peripheral eosinophil count ranged from 2010 to 2540/cumm.

MRI of the orbit/face/neck showed an infiltrative process, and periorbital

biopsy revealed tissue eosinophilia and chronic inflammation with

perivascular and panniculitic infiltration, focal fibrinoid necrosis and

involvement of adjacent skeletal muscle, but no evidence of clear

vasculitis. Stains demonstrated a mixed population of T and B cells, rare

IgG4 and CD1a positive cells. Cultures from the biopsy (AFB, aerobic,

anaerobic, fungal) were negative. F1P1L/PDGFRA mutation and T-cell

receptor clonality studies to investigate for myeloid and lymphocytic

variants of HES were unrevealing. He had no evidence of parasitic

infections, hypersensitivity disorders or neoplasm. Similarly, negative

ANA, aldolase, anti-PR3/MPO antibodies and angiotensin converting

enzyme and biopsy findings made vasculitis less likely, though perivas-

cular involvement could have represented early disease. He was started on

prednisone 60mg/day and weaned to 10mg/day with clinical improvement

noted. He has been unable to wean off steroids after many months, and so

other therapeutic options (including IL-5 targeted treatment) are being

investigated.

CONCLUSIONS: We describe a rare case of a pediatric patient with

idiopathic HES versus early eosinophilic vasculitis presenting with facial

and orbital swelling. Non-specific clinical and laboratory findings make

diagnosis, treatment and prognosis challenging.
209 The Relationship between Eosinophilia,
Metabolic Syndrome and Coronary Artery
Disease in the National Health and Nutrition
Examination Surveys (2007-2016)
Sairaman Nagarajan, MD MPH1, Olivia Haile2, Enid Velez-Valle3, Ja-

net Rosenbaum, PhD4, Rauno Joks, MD FAAAAI5; 1SUNY Downstate

Medical Center, 2School of Public Health, SUNY Downstate Health Sci-

ences University, 3University of Massachusetts Medical School, Charles-

town, MA, 4School of Public Health, SUNY Downstate Health Sciences

University, Brooklyn, NY, 5SUNY-HSC.

RATIONALE: Eosinophil responses are associated with immune dysre-

gulation and multiple chronic disorders. Expanding on our previous work

on the negative association between eosinophilia and cancer, we examined

the relationship between eosinophilia and coronary artery disease (CAD)

diagnoses in a nationally representative sample of civilian adults.

METHODS: We tested these hypotheses among adults who participated

in the Mobile Exam Center portion of National Health and Nutrition

Examination Surveys (NHANES) 2007-2016 aged 20 or older (n527,605,

representing 214 million people in 154 primary sampling units from 75

strata.) We used survey-weighted multivariate logistic regression analyses

to evaluate the association between eosinophilia (≥500 cells/uL) and self-
reported, physician-diagnosed CAD, adjusting for demographics (age, sex,

race/ethnicity, educational attainment, household income, citizenship),

smoking history, and survey year.We also evaluated potential mediation by

metabolic syndrome markers: hypertension, diabetes, obesity, and

hypercholesterolemia.

RESULTS: In our sample, 3.3% reported CAD. CAD was more common

among older participants (67.1 vs. 46.7 years, p<0.001), males (4.48% vs.

2.26%, p<0.001), Mexican-Americans (3.92% vs. 2.11%, p<0.001), and
participants with lower educational attainment (4.55% vs. 3.08%,
p<0.001). Eosinophilia was more prevalent in adults with CAD compared

to those without CAD (9.93% vs. 5.57%, p<0.001). Eosinophilia was

positively associated with CAD in unadjusted (OR51.87; CI 1.48-2.35,

p<0.001) and adjusted models (OR51.53; CI 1.24-1.89, p<0.001) but
attenuated somewhat by metabolic syndrome (OR51.40, CI 1.05, 1.88,

p50.02).

CONCLUSIONS: Eosinophilia is a novel biomarker for CAD in this

sample of US respondents. These findings warrant prospective studies of

the prognostic value and potential therapeutic implications of eosinophilia

in CAD.
210 Code Ana's Online Epinephrine Training Course:
Initial Experience and Lessons Learned
Jesse Persily1, Jennifer Goertz1, Michael Marget1, Alice Hoyt, MD2;
1The Code Ana Program of The Teal Schoolhouse, Chagrin Falls, Ohio,
2Department of Allergy and Immunology, Respiratory Institute, Cleveland

Clinic Foundation; The Code Ana Program of the Teal Schoolhouse,

Chagrin Falls, Ohio.

RATIONALE: Many school personnel are not provided tools to prevent

and prepare for medical emergencies like anaphylaxis. Early childhood

professionals (ECPs) are especially at risk given their programs rarely have

nurses. The Code Ana Program equips schools for medical emergencies

and, in response to an NYC daycare tragedy, collaborated with NYC DOH

to help prepare ECPs for anaphylaxis. Given the expected 3,000 learners,

Code Ana scaled its original in-person learning experiences to an online

program.

METHODS: Using the guidelines set forth by NY State as well as clinical

expertise and prior experiences with families and educators, Code Ana

produced its Online Epinephrine Training Program, consisting of an 18-

minute video and 10-question post-video assessment and quality survey.

The University of Virginia CME office accredited and managed the

program. Working with NYC DOH, the program website was initially

available to ECPs between 09/01/2019 through 02/28/2019.

RESULTS: 12,125 ECPs completed the program. 94.6% found it at least

‘‘somewhat helpful,’’ with 57% finding it ‘‘extremely helpful.’’ After

completion, nearly 100% of learners felt more confident in their abilities to

recognize anaphylaxis and use an epinephrine auto-injector (EAI). The

resounding comment from participants was that the information was

excellent, but they also would like hands-on training. 3 Code Ana learners

successfully treated anaphylaxis with EAIs following their training.

CONCLUSIONS: CodeAna’s Online Epinephrine Training Programwas

well received by a large number of learners and provides evidence-based,

efficient education to lay-populations. Collaborations among health

departments, schools, ECPs, hospitals, and non-profits like Code Ana

optimize layperson medical and save lives.
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211 To Test or Not to Test: Patch Testing with the
Patient's Own Cosmetics
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Laura Malinauskien _e1, Igne Gecaite1, Kotryna Linauskien_e1, Kestutis
�Cerniauskas1, Lawrence Dubuske, MD FAAAAI2, Audra Bla�zien _e1; 1Vil-

nius University, Faculty of Medicine, Vilnius, Lithuania, 2George Wash-

ington University School of Medicine, Washington, DC, USA.

RATIONALE: Cosmetics are leading causes of allergic contact dermatitis

(ACD). The frequency and pattern of patch test reactivity to cosmetics

allergens included in the European baseline series was compared to patch

testing with the ACD patient’s own cosmetics.

METHODS: Data from consecutive cosmetic patch tested ACD patients

was collected between 2017 and 2019 from Vilnius University Hospital

Santaros Klinikos Pulmonology and Allergology Center. Patients were

tested using the European baseline series (Chemotechnique, Vellinge,

Sweden) and their own cosmetics according to international standards.

Positive patch tests were categorized as clinically relevant or irrelevant.

RESULTS: 240 patients (208 (86.5%) women and 32 (13.5%) men) were

tested. Patch tests for cosmetic ingredients were positive in 84 (49.4%) pa-

tients (mean age- 41 years). Most ACD in patch positive patients occurred

on the head and neck (42.8%) and hands (34.5%). Common allergens were

methylisothiazolinone (MI) (25.0%),Myroxylon Pereirae balsam (23.8%),

formaldehyde 2.0 % aq. (23.8%), methylchloroisothiazolinone and MI

mixture (21.4%) and fragrance mix I (16.7%). 65.0% of positive patches

were currently clinically relevant. 10 (22.2%) ACD patients out of 45

tested with their own cosmetics were positive, all having current clinical

relevance. In one case a new allergen, bakuchiol, not previously described

was clinically significant with Methyldibromoglutaronitrile yielding less

than 1% positive patches.

CONCLUSIONS: Half the patients with suspected ACD showed contact

sensitization to cosmetic ingredients with dermatitis typically due to

preservatives and fragrances. While rarely positive, patch testing with

patients’ own cosmetics is of the highest clinical relevance if positive

possibly revealing new allergens.
212 Histamine and H3/H4 Histamine Receptors are
Involved in IL-17 Synthesis in Patients with
Psoriasis
Roman Khanferyan1, Levon Gevorkyan1, Lawrence Dubuske, MD

FAAAAI2; 1Peoples’ Friendship University of Russia (RUDNUniversity),

Moscow, Russian Federation, 2George Washington University School of

Medicine, Washington, DC, USA.

RATIONALE: Psoriasis is an immune-mediated inflammatory skin

disease wherein Th17 cells producing IL-17 are present driving psoriasis

pathogenesis. Synthesis of IL-17 by peripheral blood mononuclear cell

(PBMC) of patients with psoriasis and the role of histamine and H3/H4 his-

tamine receptors in the regulation of IL-17 production was assessed in this

study.

METHODS: In vitro synthesis of IL-17 was assayed in PBMC culture of

patients with psoriasis of various localization of lesions and disease

severity as well as various body mass index (BMI) . The concentrations of

IL-17 in supernatants of 48h-cultivated PBMC from psoriasis patients and

healthy volunteers were examined by ELISA. To assess the impact of

histamine, PBMC were cultivated in the presence of histamine and the

histamine H3/H4antagonist Ciproxifan.

RESULTS: Therewas a greater than 2 fold increase in production of IL-17

in patients with psoriasis compared to healthy donors (p<0.05). PBMC

from psoriasis patients cultivated in the presence of histamine highly

increase up to 60% production of IL-17; this effect was diminished in cell

cultures pre-cultivated with Ciproxifan. These effects were more pro-

nounced in patients with high BMI (26-30) compared to patients with

normal BMI (21-25).

CONCLUSIONS: IL-17 production in psoriasis patients is modulated by

histamine and histamine H3/H4 receptors, with greatest effects seen psori-

asis patients with high BMI.
213 Superficial Stratum Corneum Layers Separate
Atopic Dermatitis Subjects From Healthy
Controls
Irina Bronova, PhD1, Elena Goleva, PhD1, Donald Leung, MD PhD

FAAAAI1, Evgeny Berdyshev, PhD1; 1National Jewish Health.

RATIONALE: Skin Tape Stripping (STS)methodology is actively used to

evaluate skin barrier and biochemical signatures associated with skin

barrier dysfunction.While a collection of up to 20 STS layers in adults and

children is routine, in newborns the number of collected STS will likely

need to be minimal and has not yet defined. Currently, there is no clear

understanding if the most superficial stratum corneum layers can separate

healthy subjects (NA) from patients with atopic dermatitis (AD). Here we

evaluate if superficial STS layers can separate AD from NA group in

children.

METHODS: STS were collected from non-lesional skin of children (4-17

years old) non-atopic (NA, n522), AD with food allergy (AD+FA+,

n521), and AD without food allergy (AD+FA-, n519) subjects.

Components of natural moisturizing factor (urocanic acid (UCA) and

pyroglutamic acid (PCA)) were evaluated in STS 3-4, 5-6, 8&10, 15-16,

and 18&20 by liquid chromatography tandem mass spectrometry.

RESULTS: The content of total UCA clearly separated NA fromAD+FA-

and AD+FA+ subjects in superficial STS 3-4 (Medians, mg/mg protein: 35

(NA); 22 (AD+FA-, p<0.001); 28 (AD+FA+, p50.006)). PCA levels also

separated NA from the two other AD groups in STS 3-4 (115 (NA); 52

(AD+FA-, p<0.001); 71 (AD+FA+, p<0.001)). Both UCA and PCA also

separated NA from AD+FA- and AD+FA+ groups in STS 5-6.

CONCLUSIONS: In children, the superficial STS layers (3-4 and 5-6)

separate healthy NA subjects from AD subjects with or without food

allergy.
214 Profilin Sensitization Profile From Infancy to
Elderly in a Reference Hospital in Madrid,
Infanta Leonor University Hospital
Ana Mar�ıa Prieto-Moreno Pfeifer, CME1, Maria Somoza Alvarez,

MD1; 1Infanta Leonor University Hospital.

RATIONALE: Profilin is a pan-allergen with different prevalence

depending on the geographical area. Sensitization along life is not well-

known. In Spain the prevalence is 15%-30% in patients with allergy to

pollen and plant-food. Our aim was to stablish the prevalence of

sensitization to profilin in our area stratified by age.

METHODS: A cross-sectional study was carried out in our allergy unit

from January/2019–June/2019. We performed SPT with relevant aero-

allergens, plant-food allergens and profilin(Pho d 2) to all patients with

respiratory and food-related symptoms. We analysed the results stratified

in 6 groups by 10 years-age intervals.

RESULTS: From the total(N5625 patients, mean age 30618, age range

2-83y.o., 58% female) the 77% were sensitized to pollen, 22% to plant-

food and 13% to profilin. Sensitization to Pho d 2, pollen and plant-food

stratified by age was as follows: Group 0(0-10y.o; n5116): 9%,74% and

13%, respectively. Group 1(11-20y.o; n5104):17%, 83% and 21%. Group

2 (21-30y.o; n5120): 18%,80% and 21%. Group 3(31-40y.o;

n5112,):17%,87% and 19%. Group 4(41-50y.o; n585):12%,78% and

13%. Group 5(>50 y.o; n588,):7% ,65% and 11%.

CONCLUSIONS: We observed a symmetrical distribution in pattern of

sensitization to profilin throughout life in our study. The prevalence

gradually increased from infancy to a maximum in middle-aged, and

subsequently decreased until elderly. The same tendency was observed

with food allergywhile pollen prevalencewas similar in all-groups. Studies

are in progress with a larger sample size.
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215 Fighting Food Allergy With Food: Eleven-Year
Experience With Oral Immunotherapy For Food
Allergy (OIT)
Dena Pence, RRT1, Richard Wasserman, MD PhD FAAAAI2, Robert

Sugerman, MD FAAAAI3, Qurat Ul Ain Kamili, MD FAAAAI1, Joanna

Rolen, PAC1, Daria Lie1; 1Allergy Partners of North Texas, 2Medical

City Children’s Hospital, Dallas, TX, 3Medical City Hospital, Dallas, TX.

RATIONALE: The components of agricultural products vary due to

variations in growing conditions and harvest time. Protein concentration

standardization of OIT foods appears to be a rational scientific approach to

food allergy treatment. There is, however, no study demonstrating that

variations in the concentrations of allergenic proteins during OIT are a

cause of treatment associated adverse events (AEs).

METHODS: Retrospective record review of patients receiving POIT

approved by the North Texas IRB. OIT was administered according to

modifications of previously reported protocols.

RESULTS: 862 food allergic patients have been treated with eighteen

different commercially available foods. For two foods, a single product

was used for desensitization. Eight foods routinely used two different

products, five foods used three products and three foods used more than

three products. With the notable exception of wheat, OIT AEs were not

associated with changes in food product.

CONCLUSIONS: The only common factor among the different products

is an equivalent total protein content based on the USDA Nutrient

Database. If product variations don’t cause AEs, then the clinical impact

of variations between different samples of the same product are trivial and

don’t make a difference. OIT product standardization solves a theoretical

problem that doesn’t exist in the real world. Requiring OIT product

standardization will increase costs and postpone the availability of

treatment. It is theoretically possible that variety in the foods used for

OIT may provide a more appropriate desensitization reflective of the foods

that may be encountered by desensitized patients.
216 Applicability of Skin Tape Stripping
Methodology In Conjunction With LC-MS/MS
To Detect Topical Emollients and Drugs Used
in Atopic Dermatitis
Evgeny Berdyshev, PhD1, Irina Bronova, PhD1, Anna Sofia Bronoff1,

John Jung1, Kari Nadeau, MD PhD FAAAAI2, Elena Goleva, PhD1, Don-

ald Leung, MD PhD FAAAAI1; 1National Jewish Health, 2Stanford Univ

School Medicine.

RATIONALE: Objective confirmation of compliance is critical for

clinical trial studies. Many clinical trials now use skin tape stripping

(STS)methodology to assess skin barrier dysfunction. Themost superficial

layers of the skin are not used for these assessments due to concerns

regarding environmental contamination; therefore, they are ideal for

monitoring the use of topical creams and ointments used in these studies.

METHODS: We have developed LC-MS/MS approaches to detect three

unique compounds in different creams - artificial ceramide PC104 in

Epiceram, PDE4 inhibitor Eucrisa� in Crisaborole, and the topical steroid,

fluticasone propionate. The ability to detect those compounds in STS

processed for lipidomics and metabolomics studies was tested. A blinded

study on five subjects was performed to confirm that developed method-

ology can properly identify the subjects who received Epiceram.

RESULTS: LC-MS/MS approach was found to be highly sensitive and

specific in identifying the topical application of all three compounds in

STS. The assessment of the penetration of PDE4 inhibitor, Eucrisa�,

through stratum corneum layers demonstrated its presence in STS20

(;20% from its level in STS) within one hour from application. A blinded

study on five AD subjects who used different creams properly identified the

only subject who was using Epiceram.

CONCLUSIONS: STSmethodology in conjunction with LC-MS/MS can

be successfully used to monitor the compliance for use of creams/

emollients that contain specific compounds to treat the skin. The same
approach can be used to evaluate penetration rate of the drugs and their

stability in the skin.
217 Can Sublingual Immunotherapy Help Overcome
Dose Stagnation in the Building Phase of Oral
Immunotherapy?
Renee LaFountain; 1Columbia Asthma and Allergy Clinic.

RATIONALE: Patients often reach resistance points in the dose-building

phase of Oral Immunotherapy (OIT), wherein they experience multiple

adverse reactions that lead to dose stagnation or reduction. The efficacy of

Sublingual Immunotherapy (SLIT) as an adjunct treatment during OIT

resistance points has not yet been evaluated.

METHODS: This is a retrospective case series study evaluating 5 OIT

patients (2 multi-nut, 1 peanut, 1 egg, 1 milk) who received SLIT as an

adjunct treatment to OIT during resistance points. The number of up-dose

attempts and the number and severity of reactions were compiled and

compared before and after SLIT.

RESULTS: Five patients were reviewed. SLIT was initiated after an

average of 14 adverse events, resulting in dose reduction or inability to up

dose. OIT maintenance was achieved in all cases after an average of 54.6

total weeks. In the 5 visits prior to starting SLIT, the average number of

adverse events per dose was 0.79 (average severity 1.61); in the 5 visits

after, the average was 0.3 reactions per dose (average severity 1.33). All

five patients achieved the desired maintenance dose.

CONCLUSIONS: Adverse reactions are a limiting factor of OIT progres-

sion. Based on this analysis, reactions that require dose-adjustments appear

to trend higher in frequency and severity before completing SLIT than after.

This report suggests that SLIT may be a promising potential adjunct

treatment for patients who reach OIT resistance points regardless of the

number and type of food allergens used for desensitization. However, a

larger sample size is needed to draw definitive conclusions.
218 Shoulder Injury Related to Vaccine
Administration: The DoD Experience
Laurie Housel1, Bruce McClenathan, MD FAAAAI2, Jeannie Huh, MD3,

John Klaric3; Defense Health Agency, 2Defense Health Agency-Immuni-

zation Healt, 3Womack Army Medical Center.

RATIONALE: Shoulder Injury Related to Vaccine Administration

(SIRVA) is an orthopedic vaccine injury resulting in inflammation of

shoulder structures believed to be caused by inadvertent penetration by the

antigen. Our purpose was to enhance current clinical knowledge, guide

patient care, and support future scientific inquiry of this syndrome.

METHODS: With approved IRB exemption, 52 retrospective cases were

assessed for trends in demographics, immunization event characteristics,

clinical presentation, imaging findings, treatment modalities and times to

resolution of pain & functional outcomes. Appropriate non-parametric

tests were applied.

RESULTS: Demographics were nearly 70%Caucasians, 70%women and

themedian agewas 43 years. ThemedianBMIwas 26.3. Documentation of

vaccine administration errors was found in 94% of cases. Ten different

vaccines were identified with 6 vaccines not previously associated. No

injury pattern was associated with any particular vaccine. Notable

characteristics included rapid symptom onset, severe pain, parasthesias

and sleep disruption. MRIs from a subset of cases demonstrated multiple

affected structures and pathologies. The mean duration was 143 days

which neither physical therapy nor steroid injection decreased, although

steroid provided symptom relief. Surgical referral was required for 7.6%.

CONCLUSIONS: In the largest case series to date, our cohort was 9.4

years younger than prior cases, predominantly women and Whites. Low

BMI was not a risk factor. The symptoms could be severe, prolonged and a

spectrum of pathologies were seen. Neither PT nor steroid injection

demonstrated a superior treatment pathway. Vaccine administration error

precipitates the majority of cases which can be mitigated through

education.
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219 Immune globulin subcutaneous, human – klhw
20% solution (Xembify�, IGSC-C 20%) is
effective in primary humoral immunodeficiency
(PI): results from a prospective, open-label,
multicenter, phase 3 study
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John Sleasman, MD1, William Lumry2, Iftikhar Hussain, MD3, H. James

Wedner, MD FAAAAI4, James Harris, MD5, Elsa Mondou, MD6, Jiang

Lin6, Carrie Hames6, Montse Querolt6, Mark Stein, MD7; 1Duke Univer-

sity, 2AARA Research Center, 3Allergy, Asthma & Immunology Center,

PC, 4Washington University in St. Louis, 5Allergy & Immunology, The

South Bend Clinic Center for Research, 6Grifols, 7Good Samaritan Med-

ical Center.

RATIONALE: Immune globulin subcutaneous, human – klhw 20%

solution (IGSC-C 20%) is a new treatment for patients with PI. The

primary objective determined whether the pharmacokinetics (PK) of

IGSC-C 20% is noninferior to intravenous (IV) immune globulin injection

(human),10% caprylate/chromatography purified (IGIV-C 10%).

METHODS: This study included participants, aged 2–72 years with PI

(n553). Participants received IGIV-C 10% during the Run-in Phase

(n544) prior to IV PK profiling or entered the IV Phase directly (n59),

then switched to weekly infusions of IGSC-C 20% (n549) for approxi-

mately 24 weeks at a dose adjustment factor (DAF) of 1.37. The primary

(PK IgG) and exploratory (infection rates and pathogen antibody titers)

endpoints were assessed.

RESULTS: Steady state IgG trough concentration was 1.333-fold higher

with IGSC-C 20% (;1245 mg/dL) than IGIV-C 10% (;957 mg/dL). The

geometric least-squares means ratio of the area-under-the-curve for IGSC-

C 20% (n539) vs IGIV-C 10% (n549) was 104% (90%CI: 100%–107%).

IGIV-C 10% rose rapidly to 2075 (range: 1350–3000) mg/dL IgG followed

by a decline; IGSC-C 20% postinfusion remained stable between 1263mg/

dL and 1358 mg/dL through 7 days. The rates of serious bacterial

infections per subject-year was 0.049 (95% CI: 0.020-0.098; upper 99%

CL: 0.110) with IGSC-C 20% and 0.120 (0.051-0.232; 0.259) with IGIV-C

10%. Infection rates and trough pathogen antibody titers were comparable

between treatments.

CONCLUSIONS: IGSC-C 20% (at DAF of 1.37) provided noninferior

and bioequivalent IgG exposure to IGIV-C 10%, with 33% higher mean

IgG trough values, and less fluctuations in IgG concentrations.
220 "Temporal changes in maternal dietary intake
during pregnancy and lactation between and
within two pregnancy cohorts assembled in
the United Kingdom"
Kate Maslin, MSc RD1, Carina Venter, PhD RD2, Stephen Potter3, Fran-

ces Mitchell4, Gill Glasbey3, Taraneh Dean1, Syed Arshad5; 1University of

Portsmouth, 2Children’s Hospital Colorado, 3Isle of Wight, 4St. Marys

Hospital, 5University of Southampton.

RATIONALE: The association betweenmaternal and infant dietary expo-

sures and risk of allergic disease development is an area of considerable

scientific uncertainty.

This study aims to compare dietary habits during pregnancy and lactation

in two allergy birth cohorts born in the same location approximately 10

years apart, a timeframe characterised by changes in government dietary

advice.

METHODS: The FAIR cohort is a whole birth cohort born between 2001-

2002. The 3rdgeneration cohort was born between 2010-2018. Both cohorts

were set up on the Isle of Wight (UK) to investigate food allergy preva-

lence. Nutrition and allergy related data was collected prospectively

from recruitment and throughout the infant’s early life. Herewe present di-

etary questionnaire data that was collected in the third trimester of preg-

nancy and at three months of age.

RESULTS: Data was available for 1331 participants (969 FAIR and 362

3rdgeneration). A higher proportion of FAIR mothers avoided peanuts dur-

ing pregnancy (55.6 vs 6.8%, p < 0.05). Parity was the strongest predictive
factor, indicating first time mothers were more likely to exclude peanut

(OR 1.65, 95% CI 1.25-2.17, p < 0.05). FAIR mothers ate tree nuts and

seeds less frequently than 3rdgeneration mothers (p < 0.05). Mothers

from the FAIR study were more likely to exclude specific foods during

lactation (p < 0.05).

CONCLUSION: Between 2001-2018, maternal consumption of peanut

and tree nuts during pregnancy has decreased. First time mothers more

likely to restrict their diets, irrespective of the government advice at the

time.
221 Physician-Patient Communication Regarding the
Potential Role of Workplace Exposures in
Asthma Onset and Severity: Progress Towards
Healthy People 2020
Jacek Mazurek1, Eileen Storey, MD, MPH1; 1CDC, NIOSH.

RATIONALE: Physician-patient communication is an essential element

of care. In 2010, an estimated 13.5% of employed adults with current

asthma communicated with a health professional about the role of work in

the causation or exacerbation of their asthma. We aimed to assess progress

toward the Healthy People 2020 goal seeking to increase the proportion of

persons with current asthma who discussed with their health care provider

whether their asthma was work related.

METHODS: Data from 25,417 non-institutionalized U.S. adult respon-

dents of the 2018 National Health Interview Survey were analyzed. Adults

employed at any time in the 12 months prior to the interview with a health-

professional diagnosis of current asthma who have been told by a health

professional that their asthma was probably work-related or ever discussed

asthma work-relatedness were identified. Weighted proportions were

calculated.

RESULTS: An estimated 8.1% (95% CI, 6.4%–9.9%) of employed adults

with current asthma (11.8million) have been told that their asthma is work-

related. Among those not so informed, 4.2% (95% CI, 2.8%–5.5%) ever

discussed asthma work-relatedness. Considering responses from both

questions, the proportion of employed adults with current asthma who

communicated with a health professional about asthma work-relatedness

was 12.0% (95% CI, 9.9%–14.1%).

CONCLUSIONS: Proportion of employed adults with asthma who

reported communicating with their health professionals about their asthma

and work did not change substantially over time. Clinical decision support

provided through electronic health records could enhance discussions of

work-relatedness with adult patients with recent onset or worsening of

asthma.
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222 Pru p 9 and Ole e 6-like, two new Peach tree
pollen allergens, can elicit respiratory
symptoms in children
Laura Victorio Puche1, Maria Somoza Alvarez, MD2, Jose Damian Lo-

pez Sanchez3, Maria Garrido-Arandia4, Laura Mart�ın-Pedraza5, Paula Lo-

pez2, Diana Perez Alzate2, Elisa Haroun-Diaz2, Ana Mar�ıa Prieto-Moreno

Pfeifer, CME2, Araceli Diaz Perales4, M Teresa Villalba4, Gabriela Canto

D�ıez2, Miguel Blanca2; 1Allergy Service. Morales Meseguer General Uni-

versity Hospital, Murcia, Spain, 2Allergy Service. Infanta Leonor Univer-

sity Hospital, Madrid, Spain, 3Allergy Service. Virgen de la Arrixaca

University Hospital, Murcia, Spain, 4Center of Plant Biotechnology and

Genomic. Universidad Polit�ecnica de Madrid, Madrid, Spain, 5Dpto. de

Bioquimica y Biologia Molecular, Facultad de Quimicas, Universidad

Complutense, Madrid.

RATIONALE: Peach tree (PT) pollen is entomophilous and therefore

elicits allergy only in occupational exposure.

METHODS:We report two cases of 12 y.o. girl and 15 y.o. boy living in an

area of PT cultivars that in the past four-five years have developed rhinitis

and, in the first case, also asthma. Symptoms appeared mainly on visits or

stays in the family farms in the period of Peach tree (PT) flowering from

late February to early June.

RESULTS: Skin prick test (SPT) were positive to olive, grass, S kali and

PT pollen in Case 1 and to S kali and PT pollen in Case 2. In both cases,

SPTwere negative to peach fruit and Pru p 3. SDS-PAGE immunoblotting

showed one band recognized by rabbit polyclonal antisera to Ole e 6 and

identified like Ole e 6-like allergen. We did SPT with Pru p 9, an already

identified and registered allergen fromPT pollen, plus Ole e 6-like having a

positive response to both in Case 1 and only to Ole e 6 like in Case 2. Nasal

challenges with PT pollen and Ole e 6 like were positive in both cases

whereas with Pru p 9 and Olive tree pollen only in Case 1.

CONCLUSIONS: These results show that PT pollen can induce

symptoms in children living in an area of PT cultivars and children

directly or indirectly exposedmust be evaluated.We prove for the first time

allergy to Ole e 6-like from PT pollen in children.
223 Measurement of Airborne Dust Mite Allergens
in Low Income Urban Homes
Julian Gordon1, Ingrid Sander2, Rachel Reboulet, BS, MBA1; 1Inspirotec

Inc, 2Ruhr University Bochum.

RATIONALE: Airway exposure is direct response to airborne allergens,

but equipment is intrusive and requires technical expertise. The Inspirotec

device, based on ion propulsion technology, has high air sampling rate and

is inconspicuous. Since settled dust collection has been the norm as a

surrogate for air sampling, we determine whether there is a relationship

between the two compartments. We previously published significant

relationships for cat, dog, and, mouse allergens from air samples, collected

by the Inspirotec device, and dust samples in low incomeBaltimore homes.

The Indoor Biotechnologies MARIA� assays dustmite allergens yielded

insufficient positives to draw similar conclusions. Since the completion of

the study, a more sensitive assay for domestic mite allergens became

available.

METHODS: Experimental design as published (Gordon et al AnnAllergy

Asthma Immunol 120 (2018) 90–106), except air samples (19 samples had

sufficient volume remaining to re-assay) were re-analyzed by the Domestic

Mite assay of Sander et al (PLOS ONE, 7, e52981, 2012). Results were

analyzed using the JMP statistics package.

RESULTS: A significant correlation was obtained between dust and

airborne samples, R250.39, P50.007. Of the Inspirotec air samples, 65%

were above the LOD, compared with 6% using MARIA� previously.

CONCLUSIONS: A significant correlation was obtained between

airborne and settled dust content of mite allergens using the two different

assays for dustmite allergens. The Inspirotec device in combination with a

sensitive domestic mite immunoassay enables analysis of airborne mite

allergen exposure.
224 First Real-World Effectiveness Analysis of
Preschool Peanut Oral Immunotherapy
Lianne Soller, PhD1, Elissa Abrams2, Stuart Carr3, Sandy Kapur4, Greg-

ory Rex4, Per Lidman5, Timothy Vander Leek5, Joanne Yeung1, Mary Mc-

Henry4, Tiffany Wong1, Victoria Cook1, Kyla Hildebrand, MD1, Thomas

Gerstner6, Raymond Mak, MD7, Elaine Hsu, MPH1, Scott Cameron8, Ed-

mond Chan, MD FAAAAI1; 1University of British Columbia, 2University

of Manitoba, 3University of Alberta, 4Halifax Allergy & Asthma Associ-

ates, 5Pediatric Allergy & Asthma Clinic, 6Meadowood Medical Centre,
7BC Children’s Hospital, 8Dr Scott B. Cameron Inc.

RATIONALE: We previously described safety for 270 preschoolers

receiving peanut oral immunotherapy (P-OIT) in a real-world setting; 0.4%

of patients experienced a severe reaction, and 4.1% received epinephrine,

during build-up. This study describes effectiveness of P-OIT.

METHODS: Preschoolers (9-71 months) with a baseline reaction to

peanut (during baseline oral food challenge (OFC) or build-up), received

an OFC to 4,000mg protein after ;1 year of ingesting ;300mg peanut

protein daily maintenance. Effectiveness was defined as percentage of

patients with a baseline reactionwho passed the 1-yearOFC. For thosewho

reacted at the 1-year OFC, median cumulative dose (CD) for baseline

reaction, 1-year OFC, and change from baseline to 1-year OFC, were

calculated.

RESULTS: Between 2017 -2019, 87 patients had a baseline reaction and a

1-year OFC, of which 68 passed the 1-year OFC (effectiveness578.1%).

For the 19 (21.9%) who reacted at the 1-year OFC, median CD for the

baseline reaction was 12mg (Interquartile range, IQR: 10, 75); 4,000mg

(IQR: 4000, 4000) for the 1-year OFC, and 3988mg (IQR: 3920, 3995) for

the change from baseline to 1-year.

CONCLUSIONS: Our data demonstrate that real-world preschool P-OIT

is highly effective after 1 year of maintenance. For the minority who

reacted at the 1-year OFC, their threshold increased dramatically. A

limitation of our data is more children reached 1-year maintenance than the

number offered a 1-year OFC. Our data suggest that P-OIT has a higher

effectiveness in preschoolers compared to reported efficacy in older

children. We predict greater effectiveness in preschoolers with longer

duration of maintenance.
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225 A PUBLIC HEALTH APPROACH TO FOOD
ALLERGY PREVENTION – PILOT RESULTS
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Sandra Vale1, Dianne Campbell, MBBS FRACP PhD2, Merryn

Netting, Adv APD3, Maria Said4, Preeti Joshi5, Richard Loh, MD

FAAAAI4, Kevin Murray1, Rhonda Clifford1, Sandra Salter1; 1The Uni-

versity of Western Australia, Perth, Australia, 2The Children’s Hospital

at Westmead, Sydney, Australia, 3University of Adelaide. Adelaide,

Australia, 4National Allergy Strategy, 5Australasian Society of Clinical

Immunology and Allergy.

RATIONALE: In conjunction with the National Allergy Strategy, four

approaches were used in a public health approach to implementing the

ASCIAGuidelines for Infant Feeding and Allergy Prevention. The project

aimed to promote key food allergy prevention (FAP) recommendations of

the ASCIA Guidelines and develop resources to improve knowledge in

health professionals (HPs) and consumers.

METHODS: Implementation comprised four phases: 1 - A guideline-

based website (with end-user evaluation) developed based on HP and

consumer focus group consultation; 2 - Child health nurse (CHN) online

survey of current infant feeding knowledge and practice; 3 - HP education

(online training with pre-post quiz); 4 - SmartStartAllergy (SSA) SMS

delivered through general practice.

RESULTS: Each phase identified the need: 1 - for a FAP consumer

education website and social marketing strategy; 2 - for FAP education

materials for CHNs; 3 - for HP education resources including FAP e-

training (including pre-post assessment); 4 – for a tool to determine

common food allergen introduction and monitor allergic reactions (parent-

reported), therefore, the SSA SMS program was developed.

CONCLUSIONS: A public health approach to implementing the ASCIA

guidelines has been achieved through the four phases of the project. This

approach allows the determination of resource requirements, trains HPs

andmeasures knowledge change. Consumer friendly information provided

via the FAP website encourages uptake of the ASCIA Guidelines with a

feedback survey in place to assess the website’s usefulness. A social

marketing strategy actively promotes resources, while SSA determines

common food allergen introduction and monitors allergic reactions in

participants.
226 Endothelial Dysfunction in Patients having
Asthma with Diabetes Mellitus Type 2 and
Obesity
Galyna Yeryomenko1, Tetyana Bezditko1, Lawrence Dubuske, MD

FAAAAI2; 1National Medical University, Kharkiv, Ukraine, 2George

Washington University School of Medicine, Washington, DC, USA.

RATIONALE: Profibrotic mediators and endothelial dysfunctionmarkers

may impact pulmonary function in patients having uncontrolled moderate

asthma (As).

METHODS: 118 As patients were divided into 3 groups: Group I -

isolated As (n525); Group II As combined with diabetes mellitus type 2

(As+DM2); and Group III included As with obesity (As+Ob) (n550). All

subjects had fasting blood glucose level, insulin levels and HOMA-IR

index, content of matrix metalloproteinase 9 (MMP-9), monocyte chemo-

attractant protein (MCP) and endothelin-1 (ET-1) assessed as well as

anthropometric data and respiratory function (RF) obtained.

RESULTS: Group I has As for 15.0 [14.0; 21.0] years; Group II had As for

22.0 [19.5; 28.0] years; andGroup III has As 17.0 [15.0; 20.0] years. Group

III mostly in poorly compensated carbohydrate metabolism. FEV1 was:

Group I – 62.0 [41.5; 68.3]%; Group II – 53.0 [46.2; 69.0]%; and Group III

– 56.0 [43.5; 68.3]%, with the normal – 95.0 [94.5; 95.0]%. All Groups

showed relationships between MCP-1 and MMP-9: r150.5 (p50.01),

r250.29 (p50.01),r350.86 (p50.001); VWF: r150.49 (p50.01),

r250.28 (p50.02), r350.58 (p50.001); and FT-1: r150.63

(p50.001),r250.57 (p50.001), r3 50.59 (p50.001).

CONCLUSIONS: Central in the formation of fibrotic changes in uncon-

trolled moderate asthma are metabolic disturbances in extracellular matrix
components, including collagen, impacted by MMP-9, MCP and ET-1

leading to endothelial dysfunction.
227 A comprehensive systematic review of the
impact of dietary factors during pregnancy on
childhood atopic outcomes
Carina Venter, PhD RD1, Hasan Arshad, MD2, Kate Maslin, MSc RD3,

Rosan Meyer, PhD RD4, Marion Groetch, MS RDN5, Michaela

Palumbo, MS6, Lauren Vanderlinden6, Miriam BenAbdallah7, Matthew

Greenhawt, MD MBA MSc FAAAAI8, David Fleischer, MD FAAAAI8;
1Children’s Hospital Colorado, 2University of Southampton, 3University

of Portsmouth, 4Imperial College, 5Mount Sinai School of Medicine,
6University of Colorado, 7Chldrens Hospital Colorado, 8Children.

RATIONALE: Allergic diseases are an increasing public health concern.

Early life environments appear critical to immune development, and

maternal dietary intake in pregnancy maysbe important influencing factors

that could be modifiable as allergy prevention strategies. In this systematic

review we focus on maternal diet in pregnancy alone and relate the amount

of nutrients/food/food patterns studied to US dietary guidelines. Studies in

allergen intake were excluded from this review.

METHODS: We have undertaken a systematic review on maternal diet,

excluding food allergens, in pregnancy alone and its association with

allergy outcomes (asthma/wheeze, hay fever/allergic rhinitis/seasonal

allergies, eczema/atopic dermatitis, food allergies) in offspring. We have

searched 3 bibliographic databases (Medical Literature Analysis and

Retrieval System Online (MEDLINE), Excerpta Medica dataBASE

(EMBASE), Web of Science, Central Register of Controlled Trials

(CENTRAL), up to February 28, 2019. The risk of bias of each study

was critically appraised using the Grading of Recommendations

Assessment, Development and Evaluation (GRADE) approach.

RESULTS: We identified 95 papers: 17 RCTs and 78 observational.

Observational studies varied in design and dietary exposures with contra-

dicting findings. RCTs showed that vitamin D supplementation (OR: 0.73;

95% CI: 0.56 – 0.92) may prevent wheeze/asthma and omega-3 supple-

mentation (OR; 0.74; 95% CI: 0.59 – 0.92) may prevent allergic rhinitis in

offspring; meta-analysis was based on <4 outcomes .

CONCLUSIONS: No clear recommendations regarding maternal diet in

pregnancy can be made at present. Vitamin D and omega-3 supplemen-

tation needs further studies. We suggest studies should focus on diet

patterns/indices on allergy outcomes in the offspring, rather than single

nutrients/foods.
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228 Coexistence Of Nasal Reactivity To Allergens
With And Without IgE-Sensitization In Allergic
Rhinitis Patients
Adriana Ariza Veguillas, PhD1, Mar~Aa Salas2, Ruben Fern�andez-

Santamar�ıa3, Almudena Testera-Montes4, Ibon Eguiluz-Gracia, MD

PhD5, Ana Prieto del PradoPediatric allergist6, Paloma Campo, MD

PhD FAAAAI7, Maria Torres Jaen, MD PhD FAAAAI8, Cristobalina

Mayorga, PhD3, Carmen Rondon Segovia, PHD9; 1Instituto de Inves-

tigaci�on Biom�edica de M�alaga-IBIMA, 2Instituto de Investigaci�on Bio-

m�edica de M�alaga-IBIMA; Hospital Regional Universitario de M�alaga,
3IBIMA, 4Regional Hospital of Malaga (Spain), 5University Hospital

and IBIMA, 6M~A¡laga Regional University Hospital-IBI, 7Servicio Anda-

luz de Salud (Andalusian He, 8Hospital Regional Universitario de Malag,
9Regional University Hospital-Malaga.

RATIONALE: Allergic rhinitis (AR) and local allergic rhinitis (LAR) are

defined by nasal reactivity to aeroallergens with and without positive skin

prick test (SPT), respectively. In this study we aim to investigate if both

types of nasal reactivity can coexist in the same individual.

METHODS: Forty-eight patients with perennial rhinitis and positive SPT

with seasonal allergens only were subjected to consecutive nasal allergen

challenges (NAC) with seasonal (NAC-S) and perennial allergens (NAC-

P). A nasal lavage was collected before and after each NAC. A basophil

activation test (BAT) was performed in patients testing positive for both the

NAC-S andNAC-P, and in 6AR, 8 LAR, 6 non-allergic rhinitis (NAR), and

6 healthy control subjects.

RESULTS: All patients tested positive in the NAC-S, and 41 individuals

(85.4%) also in the NAC-P (NAC-S/NAC-P+ group). NAC-S+/NAC-P+

patients had evolved from seasonal to perennial rhinitis more often than

NAC-S+/NAC-P- individuals (p50.044). Conversely, NAC-S+/NAC-P-

subjects showed more frequently features of nasal hyperreactivity

(p50.001). Eosinophil cationic protein in the nasal lavage increased after

the NAC-P in NAC-S+/NAC-P+ subjects (p50.004), but not in NAC-S+/

NAC-P- patients. The BATwith seasonal allergens was positive in 100% of

AR and NAC-S+/NAC-P+ patients, whereas the BAT with perennial

allergens was positive in 60% and 37.5% of NAC-S+/NAC-P+ and LAR

patients, respectively. All NAR and control subjects tested negative for the

BATs.

CONCLUSIONS: This study shows that nasal reactivity to aeroallergens

with and without positive SPT can coexist in the same patient. We propose

the term dual allergic rhinitis for this phenotype.
229 Omalizumab as a Potential Treatment Option for
Solar Urticaria in Patients Refractory to High
Dose Antihistamines: A Case Series
Khaldon Abbas1, Alexander Shusterman1, Masum Patel1, Gordon Suss-

man, MD FAAAAI2; 1Gordon Sussman Clinical Research Inc, 2University

of Toronto.

RATIONALE: Solar Urticaria (SU) is a type of inducible Urticaria

triggered by exposure to sunlight. It is a debilitating condition which

significantly impacts the patients’ quality of life, leading some patients to

completely avoid outdoor activities. Symptoms are often controlled with

antihistamines, but refractory in a subset of patients. It has been reported

that anti-IgE therapy with omalizumab can be an effective therapy option

in patients diagnosed with SU. Here we evaluate the efficacy of

omalizumab in SU patients refractory to high dose antihistamines.

METHODS: We report 7 SU patients who are refractory to antihistamines

at 3 or 4 times the licensed dose and treated with omalizumab. Patients

were evaluated for symptom improvement, and pre and post treatment

Urticaria Activity Score (UAS-7).

RESULTS: All patients reported itchy red welts when exposed to sunlight.

Mean age of patients was 37 years (range 20-49, M:F 3:4). All patients did

not report improvement in symptoms control following high dose

antihistamine therapy. Omalizumab therapy doses ranged from 150mg to

600mg q 4 weeks. Four patients reported significant symptom
improvement when exposed to sunlight following 1 month after initiating

omalizumab therapy, 2 patients following 2 months, and 1 patient

following 8 months. UAS-7 score went from 28-42 pre treatment to 2-18

post treatment. UAS-7 scorewent back from 2 to 42 in one patient 6months

after discontinuing omalizumab.

CONCLUSIONS: Omalizumab has the potential to be an effective

alternative or as an additional therapy option for SU in patients who fail

to respond to antihistamines.
230 The Role of Exposure Therapy in Treating Food
Allergy Related Anxiety
Ashley Ramos, PhD1, Linda Herbert, PhD1; 1Children’s National Medi-

cal Center.

RATIONALE: Patients with food allergy are at risk for experiencing

anxiety related to accidental skin contact with food allergens which may

lead to unnecessary avoidance practices. In a prior research study, touch

exposure to peanut resulted in decreased food allergy-related anxiety.

METHODS: A 17-year-old male with peanut, tree nut and sesame

allergies presented for psychology services due to increased anxiety about

food allergy which led to significant behavioral restrictions and frequent

subjective symptoms of anaphylaxis when there was no known contact

with an allergen. The therapist established safety parameters with the

patient’s allergist and then conducted a graduated exposure intervention

for peanut and sesame in the allergy clinic over the course of 5 sessions.

Intervention components included a 10-step fear hierarchy developed in

conjunction with the patient (e.g opening the allergen container, smelling

the allergen, touching the allergen), the Subjective Units of Distress

(SUDS) scale (10-point rating scale that assesses anxiety related to an

exposure task), and cognitive and behavioral coping strategies. The patient

engaged in supervised exposure tasks in order of increasing SUDS rating

until he was desensitized to each task (SUDS score of ≤3).The final step
was touching the allergen with his fingers.

RESULTS: The intervention decreased the patient’s anxiety related to

skin contact and the frequency of avoidance behaviors. The patient

experienced no subjective episodes of anaphylaxis after the intervention

CONCLUSIONS: With appropriate safety precautions, graduated expo-

sure interventions may be a clinically useful treatment for decreasing

anxiety related to contact with food allergens.
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231 Lifetime Health Care Costs Associated with
Systemic Corticosteroid Use in Adults with
Persistent Asthma
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Nicole Zimmerman1, Yen Chungpharmd2, James Kreindler2, Joseph

Tkacz, MS1; 1IBM Watson Health, 2AstraZeneca.

RATIONALE: Systemic corticosteroids (SCS) are associated with

complications that can lead to greater health care costs for patients with

asthma. The purpose of this study was to estimate the effects of SCS

treatment on the lifetime health care costs for US patients with persistent

asthma.

METHODS: Adult asthma patients in the IBM MarketScan databases

between 1/2003 and 7/2016 were identified. Patients met HEDIS criteria

for persistent asthma and were enrolled for 1 year before and 3 years

following either their first SCS prescription (SCS users’ index dates) or

asthma diagnosis (non-SCS controls’ index dates). SCS patients were

segmented into low (1‒3 SCS claims) and high (>4 SCS claims) frequency

groups. For all patients, 5-, 10-, 15-, 20-, and 25-year covariate-adjusted

cumulative total health care costs were extrapolated from a mixed model,

with a random intercept including covariates for steroid group at Year 1,

steroid group-by-year interaction, and other patient characteristics.

RESULTS: Changes in cost were greatest for high-frequency SCS users

(n55,112), followed by low-frequency SCS users (n540,315), with

controls (n534,570) incurring the lowest costs over time. By Year 25,

lifetime per patient mean health care costs were estimated to be

approximately $2.2 million for high-frequency users, $1.9 million for

low-frequency users, and $1.1 million for controls.

CONCLUSIONS: SCSutilization in the treatment of persistent asthmawas

associated with up to twice as much health care expenditure over the course

of a patient’s lifetime. Strategies to reduce use of SCS, when appropriate,

may be an effective means of minimizing patients’ health care cost burden.
 S
232 Epinephrine Auto-Injector Workshops Answer
Allergy Questions for Early Childhood
Professionals and Provide Hands-On Practice
with Training Devices
Jennifer Goertz1, Michael Marget1, Rebecca Schelling1, Jesse Persily1,

Alice Hoyt, MD2; 1The Code Ana Program of The Teal Schoolhouse,
2The Code Ana Program of The Teal Schoolhouse, Cleveland Clinic

Foundation.

RATIONALE: To optimize safety of young children with food allergy,

early childhood professionals (ECPs) must be trained to recognize and

respond to anaphylaxis. Hands-on workshops with allergy specialists –

allergists and allergy-focused allied health professionals – invite opportu-

nities to practice using epinephrine auto-injectors (EAI) prior to an

emergency and clarify misconceptions about food allergy and anaphylaxis.

METHODS: The Code Ana Program and NYC Department of Health

collaborated to provide ECPs with EAI workshops led by an allergist in

Fall 2018 with capacity for 20 learners/workshop; 7 workshops offered.

Each workshop consisted of: 1) pre-session survey (PRE) to assess current

understanding of anaphylaxis; 2) interactive presentation during which the

allergist answered questions and provided hands-on guidance in using an

EAI; 3) optional online post-session survey (POST).

RESULTS: 127 of 140 workshop slots were filled (‘‘show’’ rate of 90.7%).

100% (n5127) of participants completed the PRE, and 48.8% (n562)

completed the POST. 87.1% of POST respondents (n554) correctly

identified all anaphylaxis symptoms compared with 32.3% (n541) of PRE

respondents, who missed at least one symptom. Most learners (66.9% of

PRE, n585) had the goal of learning how to use an EAI, and all POST

respondents (100% POST, n562) confirmed the workshop met their goals.

CONCLUSIONS: EAI workshops provide ECPs with invaluable access

to epinephrine-training devices and the opportunities to ask questions to

allergy specialists. Code Ana has created an Epinephrine Workshop

Toolkit for Allergists so that despite limited time availability, allergy
specialists can efficiently and effectively equip their communities with

allergy education and epinephrine training.
233 Health navigators are an effective strategy to
bridge the gap for school-aged children at risk
for asthma disparities
Melanie Gleason1, Arthur McFarlane2, Stanley Szefler, MD FAAAAI1;
1University of Colorado School of Medicine/Children’s Hospital Colo-

rado, 2Children’s Hospital Colorado.

RATIONALE: Asthma is a leading cause of hospitalizations, emergency

room visits andmissed school days that disproportionately affects minority

children. This study evaluated the effectiveness of health navigators in the

school setting to address unmet needs for students with poorly controlled

asthma.

METHODS: The Colorado Step Up Asthma program is a school-centered

asthma program implemented in 32 low income schools in 5 Colorado

urban school districts. Health navigators trained in asthma self-manage-

ment, motivational interviewing and behavior change skills provided

asthma education, tailored environmental counseling, care coordination

and linkage to community resources to students at risk for an asthma

exacerbation during one school year.

RESULTS: The navigators enrolled 585 students with uncontrolled

asthma defined as either: ≥2 exacerbations requiring systemic steroid

therapy, ≥1 hospitalizations, Asthma Control Test <20, or >5 missed

school days in the past 12 months. Demographics: 74.0% non-white,

82.1% Medicaid, and mean age 8.54 years. Average inhaler technique

scores improved [as mean (SD)] 2.07 (1.35) to 4.03 (1.04) with maximum

5.0 (paired sample t-test, p<5.001) and asthma control test scores 20.5

(3.56) to 22.4 (3.08) (paired sample t-test, p<.001). Fewer students had

missed school days, activity limitations, and impact on grades per parent

report. Health behaviors improved with increased controller medication

adherence and less reliance on urgent care.

CONCLUSIONS: Health navigators within the school setting represent

an effective strategy for reducing asthma disparities, improving school

attendance and improving asthma control for low income, minority

students. They also support consistent medical follow-up with improved

controller medication adherence.



J ALLERGY CLIN IMMUNOL

FEBRUARY 2020

AB76 Abstracts

S
A
T
U
R
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
234 Oral Immunotherapy For Food Allergy (OIT)
Effectively Desensitizes Most Infants and
Young Children
Daria Lie1, Richard Wasserman, MD PhD FAAAAI2, Robert

Sugerman, MD FAAAAI1, Qurat Ul Ain Kamili, MD FAAAAI1, Joanna

Rolen, PAC1, Dena Pence, RRT1; 1Allergy Partners of North Texas, 2Med-

ical City Children’s Hospital, Dallas, TX.

RATIONALE: Previous reports of OIT demonstrate a desensitization rate

of ;80%. Between 07/01/08 and 11/14/16, we treated 527 food allergic

patients with OIT, 99% of whom were >5yo. Based on a report of

successful peanut OIT in younger children, we began offering OIT to food

allergic patients ages 9-36mo. We contrast the outcomes of contempora-

neously treated patients <36mo and >36mo.

METHODS: Retrospective record review of patients receiving OIT

approved by the North Texas IRB. OIT was administered according to

modifications of previously reported protocols.

RESULTS: Between 11/14/16 and 6/30/19, a total of 335 children (61

<36mo and 274 >36mo) began OIT. Children <36mo were treated with

one or more of seven different foods (peanut, cashew, walnut, sesame seed,

egg, milk, and wheat) and>36mowith 18 different foods. At the end of the

study period, 185/222 (83%) patients (excluding those escalating OIT or

who transferred care), comprising 37/41 (90%) of <36mo and 148/181

(82%) of >36mo, had successfully completed OIT escalation. Eighteen

patients <36mo and 78 patients >36mo were still escalating OIT. Four of

the 41 (10%) patients <36mo and 33/181 (18%) patients >36mo had

discontinued treatment.

CONCLUSIONS: Patients >9mo may be desensitized to a variety of

foods andmay be treated with more than one food at a time. Young patients

appear to demonstrate a higher desensitization rate than older patients.

Additional studies of OIT in infants and toddlers will expand the scope of

this beneficial therapy.
235 Clinical Pathway to Increase Rates of Penicillin
Allergy De-labeling
Amy Stein1, Christine MacBrayne2, Cheryl Yang, MD1, Tara Sarin, MD1,

Allison Hicks, MD3, Justin Searns4, Lalit Bajaj1, Maureen Egan

Bauer, MD1, Kirstin Carel1; 1Children’s Hospital Colorado, 2Childrens

Hopsital Colorado, 3University of Colorado/Children, 4Childrens Hospital

Colorado.

RATIONALE: Penicillin allergy is reported in up to 10% of the general

population; however, more than 90% of patient’s labeled ‘‘penicillin

allergic’’ can tolerate penicillin’s without incident. Reporting a history of

penicillin allergy has been associated with longer hospital stays and

increased rates of infections due to Methicillin-resistant Staphylococcus
Aureus and Clostridium Difficile. In 2017, 6.5% of all patients admitted

to Children’s Hospital Colorado (CHCO) reported having a penicillin al-

lergy, though only 2% of these patients were de-labeled during hospitaliza-

tion. There is potential for significant improvement de-labeling

inappropriate penicillin allergies at CHCO.

METHODS: We recently implemented a Penicillin Allergy De-labeling

clinical pathway at CHCO that includes a questionnaire to help physicians

risk-stratify patients with reported penicillin allergy. The pathway

recommends to remove the penicillin allergy label for patients with no

increased risk for penicillin allergy based on history and to pursue a single

dose oral amoxicillin challenge for patients considered low risk. We

collected CHCO monthly admission data from 2017 for patients who

reported penicillin allergy on admission then calculated the percentage of

patients who underwent penicillin allergy de-labeling during admission.

RESULTS: The percentage of patients admitted to CHCO who had a

penicillin allergy de-labeled increased from 2% to 9.5%. Seventeen

patients have undergone an oral challenge since pathway implementation.
There have been no allergic reactions in patients challenged with

amoxicillin.

CONCLUSIONS: The CHCO Penicillin Allergy De-labeling clinical

pathway has shown early promise by decreasing the number of patients

who have inappropriate PCN allergy by successfully de-labeling these

patients.
236 Description of Fire Ant Anaphylaxis (FAA) Cases
in the USA: Inverse Relationship to the a-Gal
syndrome (AGS) in the Southeast
Thomas Platts-Mills, MD PhD FAAAAI1, Behnam Keshavarz, PhD1,

Joseph La Russa2, Jeffrey Wilson, MD PhD1; 1University of Virginia, 2Pe-

diatric and Adult Asthma and Allergy, Birmingham, AL.

RATIONALE: During an investigation into the epidemiology of the AGS

we found a regional ‘‘shortage’’ of cases in the deep south which was

inconsistent with reports that lone star ticks (Amblyomma americanum),

the dominant cause of IgE sensitization to a-Gal in the USA, were estab-

lished in that area. We considered that the invasive fire ant, an established

predator of lone star ticks, could explain this inconsistency.

METHODS: We conducted a survey of allergy clinics, studying an area

within and north of the USDAfire ant quarantine. The presence of FAA and

AGS cases were plotted on maps showing county-level fire ant quarantine

data from 1931 to 2018, as well as the CDC-reported distribution of lone

star ticks.

RESULTS: Data on cases of FAA and AGS was obtained from 87 clinics.

Large numbers of FAA cases (≥20) were reported by most of the clinics

within the area quarantined prior to 1974; in areas that were quarantined

between 1974 and 2018 the results were variable and very few cases were

reported in clinics outside the FA quarantine area. Importantly, within the

reported range of the lone star ticks there was a strong inverse correlation

between cases of FAA and cases of AGS (P<0.001).
CONCLUSIONS: Fire ants are an important regional cause of anaphy-

laxis in the USA. The low number of cases of AGS along the Gulf of

Mexico and in Texas correlates strongly with the presence of FAA, a

finding which may best be explained by the well-established ability of fire

ants to eradicate ticks.
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237 Anaphylaxis and Epinephrine Use in Public-
Schools in NSW, Australia 2017-2019
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Briony Tyquin1, Kylie Hollinshead2, Kathryn Mulligan2, Margot Tre-

loar2, Dianne Campbell, MBBS FRACP PhD3, Lara Ford, MD FAAAAI2;
1Children’s Hospital at Westmead, Sydney Children’s Hospital Network,
2Children’s Hospital Westmead, Sydney Children’s Hospital Network,

NSW Anaphylaxis Education Program, 3NSW Health, Allergy and

Immunology.

RATIONALE: Training in recognition and management of anaphylaxis

including timely use of epinephrine are important strategies for reducing

poor outcomes from anaphylaxis. The public education system in New

SouthWales (NSW), Australia, educates 810,000 school students. All staff

receive regular training to recognise and manage anaphylaxis. Since 2017,

the NSW Anaphylaxis Education Programme (NSWAEP) has collected

data on all episodes of anaphylaxis and/or epinephrine autoinjector (AAI)

use in NSW-public schools.

METHODS: Over the period January 2017-July 2019 reports of

anaphylaxis and/or AAI use were followed up and reviewed by

NSWAEP-allergy nurses. Data collected included demographics, symp-

toms, known allergies, triggers, and type of treatment administered

(personally-prescribed/general-use AAIs). Assessment of likelihood of

accuracy of reports was made.

RESULTS: 247 episodes of anaphylaxis and/or AAI were reported in

NSW public schools over the 36-month period. 128 (52%) children

received their first dose of epinephrine via personally-prescribed AAI, 105

(43%) via general-use-AAI and 5 (2%) from health professionals

(ampoule). In 39 instances (16%) 2 or more doses of epinephrine were

administered. A general-use-AAI was used in 112 instances (45%), as

either initial or subsequent dose. A likely trigger was identified in 149

instances (60%): food-124 (83%- nuts 49%), insect-22 (15%), severe

asthma-1 (1%), medication-2 (1%). In 9 cases although anaphylaxis

occurred, epinephrine was not administered.

CONCLUSIONS: Anaphylaxis and AAI use in the NSW-public school

setting is common and over the study period occurred at a rate of 1.2 cases

per 10000 students/year. The most common triggers identified were foods,

with almost half of food-triggered anaphylaxis triggered by nuts.
238 Clinical Features, Inducers and Treatment of
Anaphylaxis in Latin America and Spain
Edgardo Jares, MD1, Maximiliano Gomez2, Victoria Cardona, MD,

PhD3, Mario Sanchez-Borges, MD FAAAAI4, Alberto Lavrut5, Alicia

De Falco6, Maria Souza5, Maria Diaz5, Juan Ivancevich7, Nelson

Rosario, MD PhD FAAAAI8, Mara Felix9, Blanca Morfin-Maciel10,

Ivan Cherrez Ojeda11, Pablo Slullitel5, Ivan Tinoco Moran12, Pedro Pi-

raino13, Perla Alcaraz Duarte13, Jonathan Bernstein, MD FAAAAI14,

Iris Ale15, Pierre Ch�avez Vereau16; 1LIBRA Foundation, 2Instituto Alas,

Salta Salta, Argentina, 3Hospital Universitari Vall d, 4Centro Medico Do-

cente La Trinidad, 5Hospital General de Ni~nos Pedro de Elizalde, Buenos
Aires, Argentina, 6Universidad Nacional de La Plata, La Plata Biuenos

Aires, Argentina, 7Universidad del Salvador, 8Federal University of Par-

ana, 9Federal Hospital of Servidores do Estado Faculdade de Medicina

Souza Marques, Rio de Janeiro, Brazil, 10Hospital San Angel, M�exico
M�exico, M�exico, 11Universidad Espiritu Santo, Guayaquil Guayas,

Ecuador, 12Respiralab, Quito, Ecuador, 13Hospital de Clinicas, Facultad

de Ciencias Medicas, UNA, Asunci�on, Paraguay, 14Bernstein Allergy

Group, Inc, 15Republic University of Uruguay, 16CL�INICA INTERNA-

CIONAL. Lima-Per�u.

RATIONALE: Information regarding inducers and management of

anaphylaxis in Latin America is scarce

METHODS: A cross-sectional descriptive study using an online ques-

tionnaire was administered to patients by investigators at 42 allergy units
from 8 Latin American countries and Spain. Consecutive patients

consulting for anaphylaxis were included from January to August 2019.

RESULTS: 308 anaphylaxis patients participated, 131 children and 177

adults; 53.5% were female and the mean age was 20.5 years. The most

common triggers were foods (37%), drugs (33.8%), insect stings (16.5%),

latex (5.2%) and idiopathic (3.9%). The most common triggers in children

and adults were foods (55%) and drugs (48.6%), respectively. Milk

(83.8%), eggs (5.4%) and fruits (5.4%) were the most common foods in

children < 6 y/o. In adults, NSAIDs (38.5%) and antibiotics (35.4%) were

the most common drugs involved. Fatal, severe, moderate and mild

reactions occurred in 0.3%, 40.9%, 50% and 8.8%, respectively.

Anaphylaxis began within 10 minutes in 52.9%, 11-30 minutes in 20.1%

and>30minutes in 21.8% of cases. Acute treatment occurred in the ED for

68.4% of respondents; 16% were hospitalized and 3.3% were admitted to

the intensive care unit. The most common treatment was systemic

corticosteroids (85.3%) and antihistamines (83.3%); IM and subcutaneous

epinephrine were used in 34.9% and 6.8% of cases, respectively.

CONCLUSIONS: Foods in children and drugs in adults were the most

common triggers of anaphylaxis. Underuse of epinephrine is common in

Latin America. Medical education on anaphylaxis assessment and man-

agement should target general practitioners and ED physicians in Latin

America.
239 A Phase 1, Five-Period, Five-Treatment,
Randomized Crossover Study of the
Pharmacokinetics (PK) and Pharmacodynamics
(PD) of Epinephrine After Administration of
Intranasal (IN) ARS-1 and Intramuscular (IM)
Epinephrine to Healthy Volunteers
Sarina Tanimoto1, F. Estelle Simons, MD FAAAAI2, Richard

Lockey, MD FAAAAI3, Phillip Lieberman, MD FAAAAI4, Michael

Kaliner, MD FAAAAI5, Richard Lowenthal, PhD MBA6; 1ARS Pharma-

ceuticals, Inc, 2University of Manitoba, 3University of South Florida, 4Al-

lergy and Asthma Associates, 5Institute for Asthma & Allergy, 6ARS

Pharmaceuticals.

RATIONALE: An epinephrine nasal spray (1mg ARS-1) is being

developed for the emergency treatment of systemic allergic reactions

including anaphylaxis as a needle-free alternative to autoinjectors. This

study compares the pharmacokinetics and hemodynamic responses (PK/

PD relationship) of epinephrine administered by the IN route with IM

injection in the mid-anterolateral thigh using a needle and syringe.

METHODS: Seventy healthy adults were randomized in a cross-over

design to receive1mg IN once or twice, 0.3mg IM once or twice and 0.5mg

IM. Extensive pharmacokinetic sampling and hemodynamic measure-

ments (BP each 4min and continuous ECG) were conducted. Safety

assessments include adverse events (AEs), nasal irritation and pain.

RESULTS: Epinephrine AUC0-tfrom IN administration compared to

0.3mg IM was bioequivalent after one (ratio 102%; 90%CI 91-114%)

and two (ratio 95%; 90%CI 85-106%) doses given 5-minutes apart. The

rate of absorption of ARS-1 was more rapid than IM injection based on

tmax (20min vs. 45min), time to 100pg/mL and partial-AUCs. The more

rapid absorption of epinephrine from IN administration resulted in a faster

and greater increase in HR and SBP, as well as a higher Cmaxthan 0.3mg but

;16% lower than 0.5mg IM. ARS-1 gave more consistent exposure and

hemodynamic response in the first 20mins. ARS-1 was well tolerated

with mild AEs and no irritation or pain.

CONCLUSIONS: Epinephrine IN (1mg ARS-1) was bioequivalent

(AUC) to 0.3mg IM injection, but was absorbed more rapidly resulting

in a significantly improved hemodynamic response (increased SBP and

HR). ARS-1 (IN epinephrine) has promise as a needle-free alternative to

IM epinephrine.
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240 Comparison of the Pharmacokinetics and
Pharmacodynamics of Epinephrine After
Intranasal (IN), Intramuscular (IM) and
Subcutaneous (SC) Administration in Three
Landmark Studies
Richard Lockey, MD FAAAAI1, F. Estelle Simons, MD FAAAAI2,

Michael Kaliner, MD FAAAAI3, Phillip Lieberman, MD FAAAAI4, Sar-

ina Tanimoto5, Richard Lowenthal, PhD MBA6; 1University of South

Florida, 2University of Manitoba, 3Institute for Asthma & Allergy, 4Al-

lergy and Asthma Associates, 5ARS Pharmaceuticals, Inc, 6ARS

Pharmaceuticals.

RATIONALE: An epinephrine nasal spray (ARS-1) is being developed as

a needle-free alternative to autoinjectors for the emergency treatment of

systemic allergic reactions including anaphylaxis. PK and PD data from

three studies will be presented on epinephrine given once and twice by IN

and injection (EpiPen� or needle-and-syringe) into the mid-anterolateral

thigh. A landmark PK/PD analysis will be presented that demonstrates the

rapid hemodynamic effect of IN epinephrine.

METHODS: ARS-EPI07 compared once and twice 1mg ARS-1 and once

and twice 0.3mg EpiPen� in 36 subjects monitoring BP and HR every 5

minutes. ARS-EPI03 compared 1mg ARS-1 and 0.3mg IM given once and

twice, and a single 0.5mg IM in 70 healthy subjects with continuous ECG

and BP monitoring every 4 minutes. ARS-EPI04 compared 1mg ARS-1,

0.3mg IM, 0.5mg IM and 0.3mg SC in 36 subjects with induced allergic

rhinitis.

RESULTS: ARS-1 demonstrated bioequivalent exposure (AUC0-t) to a

0.3mg IM dose given once or twice by needle-and-syringe. IN epinephrine

was more rapidly absorbed compared with epinephrine injections

(EpiPen� or needle-and-syringe)resulting in a significantly improved he-

modynamic response (more rapid and greater increase in SBP and HR).

EpiPen was highly variable compared to IN dosing. A PK/PD correlation

demonstrates a more rapid hemodynamic effect with IN vs. IM dosing.

ARS-1 was well tolerated with mostly mild AEs and no significant nasal

pain or irritation.

CONCLUSIONS: A 1mg dose of ARS-1 versus epinephrine injection

products provided equivalent AUC0-t to a 0.3mg IM injection given once

and twice, with more rapid absorption and significantly greater hemody-

namic response.
241 ICS/LABA Combined with Specific
Immunotherapy Modulates the Th17/Treg
Imbalance in Asthmatic Children
Wei-Xi Zhang1, Wei Zhao2, Rongying Zheng1, Xinxin Zeng1, Chang-

Chong Li, MD1; 1Wenzhou Medical University, 2Virginia Commonwealth

University.

RATIONALE: The imbalance of Th17 and T regular (Treg) cells was

identified in allergic asthma. We hypothesized that ICS/LABA modulates

the Th17/Treg imbalance and subcutaneous immunotherapy (SCIT) may

enhance such effect.

METHODS: Twenty-eight house dust mites (HDM) allergic asthma

children and 15 healthy control subjects were enrolled in this study. Fifteen

asthmatic children were treated with ICS/LABA powder inhalation, while

13 asthmatic childrenwere treatedwith ICS/LABA plusHDM-SCIT. After

treatment for 6 months, Flow cytometry was used to determine the

distribution of Th17 and Treg among CD4+ T cells from peripheral blood

mononuclear cells (PBMC). Serum levels of IL-17A and IL-10 were as-

sessed by ELISA.

RESULTS: ICS/LABS treatment significantly reduced the percentage of

Th17 cells (2.576 0.39% vs 1.256 0.13%), serum IL-17A (66.756 3.44

pg/ml vs 49.426 2.64 pg/ml) and Th17/Treg ratio (0.446 0.07 vs 0.196
0.03) comparing to baseline (P<0.01). ICS/LABA+HDM-SCIT treatment

showed similar reduction for percentage of Th17 (2.656 0.28% vs 1.116
0.11%), serum IL-17A (66.41 6 2.61 pg/ml vs 49.23 6 2.13 pg/ml), and

Th17/Treg ratio (0.42 6 0.05 vs 0.13 6 0.02) (P<0.01).
ICS/LABA+HDM-SCIT group demonstrated elevation of Treg percentage

(6.556 0.30% vs 8.486 0.41%) and serum IL-10 (93.156 4.05 pg/ml vs

127.406 4.42 pg/ml), resulting in lower Th17/Treg ratio than ICS/LABA

group (P<0.01).
CONCLUSIONS: ICS/LABA treatment mitigates Th17 induced inflam-

mation in asthma patients. The addition of SCID further enhance such

effect by up-regulating Treg cells.
Withdrawn
242
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243 Type II Epithelial RhoA Protects against Allergic
Airway inflammation and the Formation of
Inducible Bronchus-Associated Lymphoid
Tissue (iBALT)
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Yan Zhang, MD PhD1, Wei Tu2, Danh Do, PhD3, Xia Ke4, Chengping

Hu5, Yi Zheng6, Peisong Gao, MD PhD3; 1Department of Respiratory

Medicine, Xiangya Hospital, Central South University; Division of Al-

lergy and Clinical Immunology, Johns Hopkins University, 2Department

of Respirology & Allergy, Third Affiliated Hospital of Shenzhen Univer-

sity, 3Division of Allergy and Clinical Immunology, Johns Hopkins Uni-

versity, 4Department of Otorhinolaryngology, The First Affiliated

Hospital of Chongqing Medical University, 5Department of Respiratory

Medicine, Xiangya Hospital, Central South University, 6Cancer and Blood

Diseases Institute, University of Cincinnati, Cincinnati.

RATIONALE: RhoA is an intracellular signal transducer of the Rho

family of small GTPases. We and others have recently shown that RhoA

signaling plays a critical role in the pathophysiological processes of

asthma, including airway hyper-responsiveness (AHR), airway inflamma-

tion, and remodeling. Here, we sought to determine whether RhoA

specifically in airway epithelial cells plays a role in allergen-induced

AHR and airway inflammation.

METHODS: Epithelial RhoA conditional knockout mice were generated

by cross-breeding RhoAflox/flox with Sftpc-Cre mice (Sftpc-Cre;

RhoAflox/flox). Cockroach allergen-induced mouse model of asthma was

created by using our well-established experimental protocol, and AHR

and airway inflammation were investigated.

RESULTS: Compared with PBS treated mice, cockroach allergen-

challenged mice showed increased AHR and inflammation with elevated

levels of Th2 cytokines (IL-4, IL-5, and IL-13). The increased AHR and

inflammation were further potentiated in Sftpc-Cre; RhoAflox/flox mice

when compared with RhoAflox/flox control mice. Interestingly, Sftpc-

Cre; RhoAflox/flox mice showed extremely lower levels of TGFb1 in the

bronchoalveolar lavage fluids when compared with wild-type mice.

Furthermore, these Sftpc-Cre; RhoAflox/flox mice showed the formation

of ectopic inducible bronchus-associated lymphoid tissue (iBALT) in the

lung. These iBALTsmainly contain B cells, T cells, andDCs as determined

by immunofluorescence staining. Importantly, adoptive transfer of recom-

binant TGF-b1 into Sftpc-Cre; RhoAflox/flox mice before allergen chal-

lenge prevents the formation of iBALT and airway inflammation. Finally,

knockdown of RhoA in airway epithelial cells abrogated cockroach

allergen-induced TGF-b1 release.

CONCLUSIONS: Our findings suggest that type II epithelial RhoA may

protect against allergic airway inflammation and the formation of iBALT

through TGF-b1.
244 Tregitopes improve murine asthma by promoting
highly suppressive and antigen specific Tregs
Marieme Dembele1, Shao Tao1, Amir Massoud2, Victoria Zismanov1,

Gabriel Kaufman1, Sandra Lelias3, Bruce Mazer, MD FAAAAI1, Anne

De groot3; 1The McGill University Health Center, 2Harvard University,
3Epivax, Inc.

RATIONALE: Tregitopes (T Regulatory Epitopes) are immunoglobulin

G-derived peptides known to promote tolerance by activating regulatory

T cell (Treg) activity and expanding Tregs in-vitro and in-vivo. We hypoth-

esized that Tregitopes abrogate OVA and ragweed-driven murine allergic

airway disease by inducing highly suppressive T regulatory cells capable

of modulating Teffector cells and promote tolerance in an antigen-specific

manner.

METHODS: C57BL/6 mice were treated with hTregitope084-

hTregitope289, hTregitope167-hTregitope289, IVIg (positive control)

and vehicle control. In addition to assessing airway hyperresponsiveness

(AHR) and peribronchial/perivascular inflammation by flexivent and H&E

stain respectively, we measured changes in T cell phenotype and inflam-

matory response using flow cytometry. Cytokine profiles from lung
homogenates were assessed by ELISA. We also evaluated antigen

specificity by adoptive transfer of sorted Tregs from treated mice to

syngeneic antigen-sensitized mice.

RESULTS: Co-treatment with allergen improved lung function and

abrogated OVA-driven peribronchial/perivascular inflammation in the

IVIg, hTregitope084-hTregitope289 and hTregitope167-hTregitope289

groups compared to the vehicle control group as quantified by histological

scoring (1.5 6 .2887, 1.46.2449, 1.46.2449, 3.0 6 .5774). Neutrophilic

and monocytic lung infiltration was reduced in response to Tregitope

treatment in two AAD models (ragweed and OVA). We also observed

reduced Th17, Th1 and Th2 cytokine expression and levels upon treatment.

Compared to ragweed+vehicle-control-exposed Tregs, transferred

ragweed+Tregitope-exposed Tregs abrogated lung inflammation when

adoptively transferred in ragweed allergic mice, as portrayed by histolog-

ical scoring (5.336.67, 2.336.33. 2.336.33), but did not do so in OVA

allergic mice (5.676 0.33, 5.6760.33, 5.06 1.0).

CONCLUSIONS: Tregitopes can improve murine asthma by promoting

the expansion of highly suppressive and antigen-specific Tregs.
245 Inflammasome Activation To Staphylococcus
aureus Is Associated With Increased Wheezing
In Early Life
Eric Schauberger, DO PhD1, Victoria Rajamanickam1, Robert

Lemanske, MD FAAAAI1, James Gern, MD FAAAAI1, Daniel Jackson,

MD FAAAAI1; 1University of Wisconsin-Madison.

RATIONALE: Aberrant immune responses to pathogenic airway bacteria

in infancy have been associated with the development of asthma later in

childhood. Bacterial products activate the inflammasome which is critical

for the generation of the proinflammatory cytokines IL-1beta and IL-6. We

hypothesized that increased inflammasome activation to Staphylococcus

aureus in peripheral blood mononuclear cells (PBMCs) will be associated

with early childhood wheezing.

METHODS: PBMCs were obtained at age 1 year from children enrolled

in the Childhood Origins of Asthma (COAST) study. Cells were stimulated

with Staphylococcus aureus Cowan strain (SAC) for 24 hours and

supernatants collected and stored. A multiplex cytokine assay was used

to quantitate IL-1beta and IL-6 production. Nasal samples were collected

during respiratory illnesses and etiology was assessed by multiplex PCR.

We examined associations between inflammasome activation at age 1 year

and histories of wheezing during early childhood.

RESULTS: Stimulation of PBMCs with SAC resulted in significantly

increased concentrations of IL-6 (p50.02) and IL-1beta (p50.01) in

children with wheezing in the first 3 years of life. Children with rhinovirus

(RV) wheezing in the first 3 years of life had increased SAC-induced IL-6

(p50.002) and IL-1beta (p50.003). However, RSV wheezing was not

associated with differential SAC-induced IL-6 or IL-1beta (p5NS).

CONCLUSIONS: Stimulated PBMCs from children with RV (but not

RSV) associated wheeze produce increased levels of proinflammatory

cytokines IL-1beta and IL-6. These data suggest that bacterial inflamma-

some activation may be differentially associated with wheezing illnesses

during early childhood depending on viral etiology.
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246 CVID-associated intestinal disorders in the
USIDNET registry: An analysis of disease
phenotypes, functional status, comorbidities,
and treatment
Lauren Franzblau1, Christian Wysocki, MD PhD2, Charlotte Cunning-

ham-Rundles, MD PhD FAAAAI3, Ramsay Fuleihan, MD FAAAAI4;
1University of Texas Southwestern Medical Center, 2UT Southwestern

Medical Center, 3Mt. Sinai Medical Center, 4Ann & Robert H. Lurie

Children.

RATIONALE: Non-infectious intestinal disorders occur in a substantial

proportion of patients with common variable immunodeficiency (CVID).

These generally do not improve with immunoglobulin replacement and are

linked to higher mortality. Here we report the phenotypic distribution of

intestinal disorders, comorbidities, and treatment strategies in a large

cohort of patients with CVID.

METHODS: The United States Immunodeficiency Network database

included 1415 patients with CVID, of which 290 had intestinal disorders.

We compared the prevalence of comorbidities, malignancies, and func-

tional status between patients with and without intestinal disorders, and

describe agents used to treat them.

RESULTS: Intestinal disorders were present in 20% of patients, with

chronic diarrhea (40%) and colitis (21%) being the most common

diagnoses. Patients with intestinal disorders were more likely to require

enteral or parenteral nutrition (p<0.01) and had lower Karnofsky-Lansky

scores (p<0.01) compared to those without. Autoimmune gastritis/perni-

cious anemia (p<0.01), vitamin D deficiency (p<0.01), hepatic disease

(p<0.01), interstitial lung disease (p<0.01), granulomatous disease

(p<0.01), lymphoma (p50.01), autoimmune hematologic disorders

(p<0.01) including immune thrombocytopenic purpura (p50.04), and

mutations in CTLA4 (p50.04) were more prevalent in the intestinal

disease cohort. Corticosteroids, followed by azathioprine, rituximab,

infliximab, and mesalamine were the most commonly reported pharma-

cotherapies for intestinal disorders.

CONCLUSIONS: Patients with CVID who have intestinal disorders are

more likely to have other autoimmune/inflammatory comorbidities and

lymphoma. This combination of sequelaemay explain the lower functional

status observed here and the higher mortality reported previously.

Corticosteroids were the most commonly employed treatment, yet the

optimal therapeutic strategy is unclear.
247 X-Linked Agammaglobulinemia: Infection
Frequencies in 226 Patients from the USIDNET
Registry
Daniel Groth, MD1, Hannah Wright2, Rebecca Marsh, MD3, Ramsay

Fuleihan, MD FAAAAI4, Charlotte Cunningham-Rundles, MD PhD

FAAAAI5, Kathleen Sullivan, MD PhD FAAAAI6, Elizabeth Feuille,

MD7; 1Weill Cornell Medical College, 2Immune Deficiency Foundation,
3Cincinnati Children’s Hospital, 4Ann & Robert H. Lurie Children’s Hos-

pital of Chicago, 5Mt. Sinai Medical Center, 6Children’s Hospital of Phil-

adelphia, 7Weill Cornell Medicine.

RATIONALE: X-linked agammaglobulinemia (XLA) is a rare inherited

immunodeficiency associated with a broad range of infections, however

previous studies have been limited by size. Here we report infection

frequencies in XLAwithin the USIDNET Registry.

METHODS: Investigators obtained demographic, laboratory, and clinical

data on USIDNET Registry patients with XLA and recorded infection

frequencies. Patients without known BTK mutations were excluded.

RESULTS: 53 physicians contributed patient data. 226/249 (90.7%)

agammaglobulinemia patients had known BTK mutations. The most

frequent infections were those involving the ear, nose and throat, seen in

77.8% (N 5 176); including sinusitis (56.1%) and otitis media (55.3%).

Respiratory infections were reported in 72.5% (N5 164), including lower

respiratory (pneumonias, empyemas, lung abscesses) in 56.6% and upper

respiratory in 31.8%. Skin infections (mostly abscesses, cellulitis,
impetigo) were seen in 34.9%; conjunctivitis in 26.9%; gastrointestinal

infections in 25.6%; and central nervous system infections in 12.8%

(including 2 with chronic echovirus meningoencephalitis). Less frequent

infections included sepsis (7.5%), septic arthritis (6.1%), genitourinary

tract infections (5.75%), osteomyelitis (3.9%), oral Candidiasis (3.9%),

and lymphadenitis/lymphangitis (3.1%). Organisms most frequently

identified were influenza B (11.5%), H. influenzae (11%), S. aureus

(10.6%), S. pneumoniae (8.4%), P. aeruginosus (6.1%), and Giardia

(4.4%). Less common organisms (<2% patients) included C. difficile, P.

jirovecii, C. jejuni, E. coli, Shigella, Salmonella, and human echovirus.

CONCLUSIONS: This is the largest study to-date investigating infections

in agammaglobulinemia. Sinusitis, otitis media and pneumoniasweremost

common.
248 Characteristics of a diverse urban population of
primary antibody deficiency patients
Luke Wallace1, Paul Maglione, MD PhD1; 1Boston University School of

Medicine.

RATIONALE: Primary antibody deficiency (PAD) disorders are most

common primary immunodeficiencies, yet much of the research on these

disorders is limited to predominantly Caucasian populations at specialized

referral centers.We aimed to explorewhether there are clinically important

differences within a diverse urban population of PAD patients.

METHODS: Retrospective analysis of electronic medical records at

Boston Medical Center (BMC) dating back to 2012 was conducted to

identify patients with ICD-9/ICD-10 diagnostic codes for agammaglobu-

linemia, common variable immunodeficiency, hereditary hypogamma-

globulinemia, nonfamilial hypogammaglobulinemia, and IgG deficiency.

57 BMC patients were confirmed to have PAD deficiency upon chart

review and included in this study with social demographics, clinical

histories, and laboratory characteristics recorded.

RESULTS: The PAD cohort at BMC is more diverse than that of the

United States Immunodeficiency Network (USIDNET), with 15.8% of

BMC subjects identifying as Black/African American compared to 2.8%

of USIDNET (P < 0.0001) and 12.3% of BMC subjects identifying as

Hispanic compared to 3.5% of USIDNET (P 5 0.002). IgG replacement

therapywas prescribed less commonly in the BMCcohort (37%) compared

to USIDNET (87%, P < 0.0001). Bronchiectasis was more common in

Black/African American patients (55.6%, P 5 0.043) compared to other

PAD patients in the BMC cohort.

CONCLUSIONS: An urban population of PAD patients that is racially

and ethnically more diverse than USIDNET had significantly less usage of

IgG replacement therapy. Also, bronchiectasis was more common in

Black/African American patients. Further work is needed to explore how

social disparities may be influencing treatment and outcomes of PAD

patients.
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249 Priming with Prevnar� improves global
pneumococcal vaccine responses to
Pneumovax� in Asthmatic Adults
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Alexandra Graden1, Caitlin McNulty2, Catherine Weiler, MD PhD

FAAAAI1, Miguel Park, MD1, Kay Bachman, RN, CCRC1, Avni

Joshi, MD FAAAAI1, Melissa Snyder1; 1Mayo Clinic, 2St Paul Allergy

and Asthma.

RATIONALE: Priming with pneumococcal conjugate PCV13 vaccine

elicits T-cell dependent durable immune responses. We sought to explore

whether administering PCV13 prior to PPSV23 leads to higher, more

durable pneumococcal responses in asthmatic adults.

METHODS: Fifteen asthmatic adults were randomized into standard of

care (Group A) or experimental groups (Group B). At week 0, patients

received PPSV23 (Group A) or PCV13 (Group B) with measurement of

pre-vaccination serotype titers. GroupA had repeat titers drawn at weeks 8,

16, and 24. Group B received PPSV23 at week 8 with titers drawn at weeks

8, 16, and 24.

RESULTS: Nine patients fromGroupA and 7 patients fromGroupBwere

included in the data analysis. Global pneumococcal titers were compared 8

weeks after PPSV23 vaccination for both groups. The average global titers

for Group Awere 144.9 mcg/mL and 193 mcg/mL for Group B.

CONCLUSIONS: The standard assessment of pneumococcal vaccine

responsiveness is serotype-specific titers. However, there is no FDA-

approved assay and difficulties with interpretation given the lack of inter-

laboratory validity and reliability. Global assessment of pneumococcal IgG

is a simpler quantitation of pneumococcal antibody response. The total

concentration can be used to interpret vaccine responsiveness and guide

reflex serotype-specific testing for added diagnostic benefit. In our study,

Group B demonstrated moderate (180-270 mcg/mL) vaccine response

versus Group A questionable (40-180 mcg/mL) response. We believe this

supports the idea that priming with PCV13 improves global pneumococcal

vaccine responses to PPSV23. Future studies need to assess testing validity,

reliability, and vaccine responsiveness over longer periods.
250 Predicting Autoimmunity Development in
22q11.2DS
Carolyn Baloh1, M. Louise Markert1, Vandana Shashi1, John Sleasman,

MD2; 1Duke University Medical Center, 2Duke University.

RATIONALE: Autoimmunity is a known complication of the 22q11.2

deletion syndrome (22q11.2DS) but predictive biomarkers for risk have not

been identified. In most cases, autoimmunity develops 8 years after

22q11.2DS diagnosis. We sought to determine if immune biomarkers

during early childhood could predict autoimmunity later in life.

METHODS: Retrospective chart investigation of patients with 22q11.2

from Duke University from 2008 to 2019. Only participants who had

22q11.2 deletion by FISH or microarray were evaluated. Fisher & Mann

Whitney U tests were used for statistical analysis comparing 22q11.2DS

patients with and without autoimmune disease. Study was IRB approved.

RESULTS: Seventy-one patients with 22q11.2DS were identified, and 19

of 71 (26.8%) had a physician diagnosis of autoimmune disease. The most

common autoimmune diagnoses were cytopenias followed by psoriasis

and juvenile arthritis. Prevalence of an autoimmune diagnosis was not

significantly different for those with complete versus partial DiGeorge

Syndrome. The presence of hypoparathyroidism (OR 3.5, p50.03) and

allergic rhinitis (OR 0.3, p50.03) significantly correlated with autoimmu-

nity. T cell lymphopenia at 22q11.2 diagnosis (median age 4 years) was

correlated with autoimmunity (p50.01). Multiple T cell subsets were

independently associated with autoimmunity including CD4 (p50.01),

CD8 (p50.01), and na€ıve CD4 T cells (p50.01). NK cell numbers, B cell

numbers, PHA response, vaccine responses, and size of 22q11.2 deletion

were not correlative with autoimmunity.

CONCLUSIONS: 22q11.2DS patients with hypoparathyroidism and T

cell lymphopenia were associated with a higher risk of autoimmune
disease. This study indicates that immune biomarkers present in early

childhood may predict risk for autoimmunity later in life.
251 Monitoring Airborne Combustion, Allergen and
Microbial Particulate Exposures in Asthmatic
Children
Hadler Da Silva1, Adnan Divjan1, Luis Acosta, MD1, Beizhan Yan2, Jef-

frey Blair3, Steven Childrud2, Matthew Perzanowski, PhD1; 1Mailman

School of Public Health, Columbia University, 2Lamont Doherty Earth

Observatory of Columbia University, 3Aethlabs.

RATIONALE: As part of the National Institute of Biomedical Imaging

andBioengineering (NIBIB) funded PRISMSprogram (Pediatric Research

using Integrated Sensor Monitoring Systems), Columbia University and

AethLabs are developing a modular array of miniaturized air monitors

capable of collecting, recording and streaming data in real-time for use in

asthma epidemiology studies.

METHODS: A small, low-noise box containing a modular set of monitors

to measure black carbon, PM2.5, PM10, and to collect airborne particulate

matter onto two Polytetrafluoroethylene (PTFE) filters, was placed in the

homes of 5 asthmatic children for 2-3 days. Concomitantly, children also

wore a personal monitor for black carbon linked to a smartwatch for

compliance. The watch has an application that records proximity between

the monitor and the watch and sends notifications to the subject if the de-

vices are far apart to improve wearing compliance.

RESULTS: The air monitors successfully measured and streamed to

laboratory computers black carbon, PM2.5, and PM10 data in real-time. Mus

m 1 (mouse allergen) was detected in 3 out of 5 filters (5.8-8.2pg/m3) and

fungal DNAwas detected on all 5 filters (0.023-0.039pg/m3). Exposure data

and children’s compliance in wearing the personal monitor was recorded.

CONCLUSIONS: The developing modular array of devices confined in a

small box that can be linked to wearable personal monitors and subject

compliance smartwatches via wireless technology will provide researchers

with real-time data as personal exposure occurs as well as archived longer-

term exposure data and real-time subject’s compliance. These devices

could eventually be adapted to fit different study designs.
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252 Low level ozone exposure at rest causes changes
in lung function among healthy volunteers
Michelle Hernandez, MD FAAAAI1, Anusha Vadlamudi, MD2, Sally

Ivins3, Kelly Chason, BS4, Martha Almond4, David Peden, MD MS

FAAAAI5; 1UNC Center for Environmental Medicine, Asthma, & Lung

Biology, 2Duke University, 3UNC Department of Pediatrics, 4University

of North Carolina School of Medicine, 5University of North Carolina at

Chapel H.

RATIONALE: Ozone (O3) is the most common environmental trigger for

asthma attacks, even at concentrations below the EPA 8-hour exposure

standard of 0.07 parts per million (ppm). O3 provokes a relatively rapid

decrease in Forced Vital Capacity (FVC) and Forced Expiratory Volume

in 1 second (FEV1). The O3 dose depends on the concentration and dura-

tion of O3 exposure, and exercise intensity. We investigated if exposure to

ambient-air O3 concentrations without exercise could still cause changes in

lung function.

METHODS: Fourteen healthy, non-smoking volunteers participated in a

randomized, double-blinded crossover study. They were exposed to either

filtered clean air (FA) or to an average O3 concentration of 0.07 ppm while

sedentary. Participants underwent spirometry before and after exposure

sessions. The effect of O3 versus FA in %predicted FEV1 and FVC were

compared by paired T-tests. Mean and SEM are presented.

RESULTS: The mean age of participants was 32 years; half were female.

For change in %predicted FEV1, we found a decrease of 2.8 +/- 1.0 points

with O3 compared to FA (p50.02). Although we found a significant reduc-

tion in post-O3 to post-FA%predicted FVC of 1.5 +/- 0.5 points (p50.007),

the change from baseline %predicted FVC (1.5 +/- 0.9 points lower with

O3) failed to reach significance when comparing O3 to FA (p50.1).

CONCLUSIONS: Healthy adults experienced significant drops in lung

function after a low-level O3 exposure while sedentary. This data supports

epidemiologic evidence whereby exposure to low ambient-air O3 levels

produce adverse health effects, especially among susceptible groups

including children with asthma.
253 The Genome Analysis of Blomia tropicalis
Reveals A Comprehensive Allergen Profile
Qing Xiong, PhD1, TszWan1, Nat Malainual, PhD2, Stephen Kwok-Wing

Tsui, PhD3; 1The Chinese University of Hong Kong, 2Mahidol University,
3The Chinese Unviersity of Hong Kong.

RATIONALE: House dust mite is the main source of allergens causing

human allergic diseases, in which Blomia tropicalis (hereafter Blomia) is a
species of house dust mite commonly found in tropical and subtropical

areas and was initially described as a storage mite. To date, the allergen

profile of Blomia is still incomplete compared with other house dust mites.

A high-quality genome assembly may facilitate the biomedical research of

Blomia, and the clinical diagnosis and therapy of allergic diseases.

METHODS: The whole genome DNA of Blomia was sequenced by both

next- and third-generation sequencing, and subsequently assembled, scaf-

folded, gap filled and polished into final version of genome assembly.

MAKER pipeline was utilized for functional annotation and Blast tools

were used for sequence comparison.

RESULTS: A high-quality Blomia genome of 63,746,680 bp in size was

assembled into 116 scaffolds (N5053,687,816 bp) or 295 contigs

(N505517,564 bp). For the functional annotation, a Blomia genome

with high completeness (91.3% complete BUSCO) was annotated with

14,899 protein-coding genes, 183 tRNA genes and 40 rRNA genes.

Based on the WHO/IUIS allergen nomenclature database, 38 allergens in

the 13 previous-identified groups and 55 novel allergens in 23 novel groups

were predicted according to sequence identities. Concerning the gene fam-

ily comparison, significant expansion on chymotrypsin/trypsin protein

family was observed in Blomia genome through gene duplication.

CONCLUSIONS: A high-quality Blomia genomewas well assembled and

annotated. This will further facilitate the comprehensive identification of the
allergen profile and pave a way to the biomedical and clinical study of this

mite species.
254 Pollution-Associated Exposure Signature in
Teenagers
Francois Haddad1, Nicholas Cauwenberghs2, Hesam Movassagh, PhD1,

Holden Maecker1, Jennifer ARTHUR. ATAAM1, Joseph Wu1, Kari

Nadeau, MD PhD FAAAAI3, Mary Prunicki, MD PhD1; 1Stanford Uni-

versity, 2KU Leuven, 3Stanford Univ School Medicine.

RATIONALE: The impact of ambient air pollution on the cardiovascular

system of teenagers is not well established. Here, we investigate bio-

markers from teenagers living in an area of elevated ambient air pollution.

METHODS: We recruited 100 teenagers from an area with elevated air

pollution. Blood, vital signs and health questionnaires were collected. We

performed acute phase and oxidative stress Millipore assays, Luminex 63-

plex and mass cytometry. Endothelial cells were exposed to participants’

plasma samples. Pollutant exposures (PAH456, PM2.5, PM10, O3, CO, NO2

and NOx) were estimated using central site data and location of residence.

RESULTS: Mean age of participants was 16.1 years (95% CI, 13.6-18.6)

with systolic blood pressure of 114.40 mmHg (6 14.50) and diastolic

blood pressure of 61.66 mmHg (6 9.60). One third (33/100) had a BP >

120/80 mmHg. An adjusted PLS model revealed oxidative stress, hemo-

stasis, inflammation andmonocyte enrichment for themajority of pollutant

exposures. Participants with higher PM2.5, inflammasome activation and

oxidative stressmarkers had evidence of AhRpathway activation onmono-

cytes, as well as an altered monocyte cell distribution. Predictors explained

between 6% and 37.5% of the variance of systolic BP, diastolic BP and hy-

pertension (>120/80 mmHg). Aortic and cardiac endothelial cells were

exposed to ten different participants plasma in vitro and three of these

caused endothelial cell dysfunction, coinciding with higher IL-18 levels

plasma levels.

CONCLUSIONS: Exposure to ambient air pollution is associated with a

biomarker signature of oxidative stress, inflammasome activation, mono-

cyte cell enrichment and higher blood pressure in teenagers.
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255 Assessment of Indoor Air Quality and Cleaning
Behaviors in Urban Child Care Facilities
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Erin Lee1, Anne Dressel2, Jean Bell-Calvin2, Zhuping Garacci1, Joshua

Steinberg1; 1Medical College of Wisconsin, 2Univ of Wisconsin-

Milwaukee.

RATIONALE: Indoor air quality (IAQ) is a major risk factor for the

development and aggravation of asthma. Pre-school children in developed

countries spend most of their time indoors and often in child care centers

where IAQ is unregulated.

METHODS: 18 small and 18 large Milwaukee County, Wisconsin child

care centers were recruited and randomized in a stepped-wedge protocol to

an early or delayed provision of a Greener Cleaning educational program.

Nursing students, community health workers or asthma coalition members

taught the curriculum and administered a survey regarding acceptance of

the programming and also to administrators regarding cleaning behaviors.

An internet-enabled consumer-grade multi-variable IAQ monitor was

installed in the centers to establish baseline and post-intervention IAQ.

RESULTS: 31 child-care centers completed the study. Baseline weekday

mean PM2.5 during occupancy was 11.7 and 24.5, tVOC 354 and 259 ppb,

CO2 was ;1280 and ;938 ppm, and humidity was 44.5% and 46.5% in

family and group licensed facilities respectively, with wide variance.

Observed smoke, mold, perfume, spray air-freshener and bleach use were

common. Rodent infestation, ammonia use and carpet cleaning were rare.

Non-HEPA vacuuming was common. The educational program was well

accepted by staff. Negligible improvements of IAQ followed the educa-

tional intervention overall. Time (family) and administrator support

(group) were primary reported obstacles to cleaning behavior change.

CONCLUSIONS: Exceedences of threshold tVOC and CO2 concentra-

tions were common, particularly in residential centers. A brief educational

intervention did not appear sufficient to alter cleaning behaviors.

Opportunities for improved ventilation and VOC reduction were noted.
256 Vaccine Against Peanut Allergy Based On
Engineered Virus-Like-Particles And Major
Peanut Allergens
Martin Bachmann1, Federico Storni2, Andris Zeltins3, Matthew Heath4,

Matthias Kramer5, Murray Skinner4, Thomas K€undig6; 1Immunology,

RIA, Inselspital, University of Bern, Switzerland; Nuffield Department

of Medicine, Centre for Cellular and Molecular Physiology (CCMP),

The Jenner Institute, University of Oxford, UK, 2Immunology, RIA, Insel-

spital, University of Bern, Bern, Switzerland, 3Latvian Biomedical

Research and Study Centre (BRSC), Riga, Latvia, 4Allergy Therapeutics,

Worthing, UK, 5Bencard Allergie, Munich, Germany, 6Dermatology, Uni-

versity Hospital Zurich, Zurich, Switzerland.

RATIONALE: Peanut allergy is considered to be the most common cause

of severe and fatal food-induced anaphylactic reactions and represents a

significant unmet medical need. There is currently no approved therapy for

peanut allergy. We have developed vaccine candidates against peanut

allergy based on VLP derived from Cucumber Mosaic Virus (CuMVtt).

The mechanism of this vaccine and its translational potential is discussed.

METHODS: Native roasted extract (Ara R), native Ara h 1 and recom-

binant Ara h 2 were purified and coupled onto CuMVtt. A single

subcutaneous injection of CuMVtt-Ara R, CuMtt-Ara h 1 and CuMVtt-

Ara h2 vaccine were applied using peanut sensitised BALC/c mice . The

specific role of IgG antibodies and cell signalling pathways in protection

against anaphylaxis was explored.

RESULTS: Vaccine candidates displayed non-reactogenic reactions in

animals, and protection against anaphylaxis was observed in vaccinated

groups after whole peanut extract challenge. The role of IgG in conferring

protection against anaphylaxis was confirmed by passive vaccination of

IgG antibodies. The vaccines reduced infiltration by eosinophils and mast

cells in the intestinal tract after oral challenge. The receptor FcgRIIb was

required for protection. Protection induced by vaccination is specific for
the displayed allergen on CuMVtt. IgE and IgG antibodies bind to

basophils simultaneously and show co-localization on the cell surface.

CONCLUSIONS: Immunizing against one single allergen protects

against an allergen mixture. This is striking and could be applied in

different allergies, caused by sensitization against more than one allergen.

First in-human trials are now planned.
257 Results of the REALISE (Real-life Use and Safety
of EPIT) Study: A Multicenter Blinded
Randomized Controlled Trial Investigating the
Safety of Epicutaneous Immunotherapy for
Peanut Allergy in Peanut-Allergic Children
Jacqueline Pongracic, MD FAAAAI1, Remi Gagnon, MD MSc2, Gor-

don Sussman, MD FAAAAI3, Dareen Siri, MD FAAAAI4, Roxanne

Oriel, MD5, Terri Brown-Whitehorn, MD FAAAAI6, Todd Green, MD

FAAAAI6, Dianne Campbell, MBBS FRACP PhD7, Robin

Mukherjee, PhD8, Philippe Begin, MD FAAAAI9; 1Ann & Robert H.

Lurie Children, 2Centre Hospitalier de L, 3University of Toronto,
4MASA/SWIA, 5Icahn School of Medicine at Mount Sinai, 6Children,
7NSWHealth, Allergy and Immunology, 8DBV Technologies, 9Universite

de Montreal.

RATIONALE: Peanut allergy (PA) is common and largely persistent.

Epicutaneous immunotherapy with 250 mg Viaskin peanut (VP250) has

been previously studied in a phase 3 randomized controlled trial (RCT).We

examined its safety in a trial population that approximated anticipated real-

world use.

METHODS: Peanut-allergic children aged 4–11 years with a well-

documented clinical history of PA, peanut skin-prick test wheal diameter

≥8 mm, and peanut-specific IgE ≥14 kUA/L were eligible for enrollment

in a 6-month blinded-RCT. Entry food challengeswere not required. Safety

and compliance data were collected.

RESULTS: 393 children were randomized 3:1 to receive VP250 (n5294)

or placebo (n599) for 6 months. Baseline median peanut IgE was

91.20 kU/L. 383 (97.5%) children completed the 6-month study

(VP2505285, placebo598). Fourteen had a history of severe peanut

anaphylaxis at baseline.

Compliancewas high (VP250, 98.3%; placebo, 97.9%). By patient diaries,

local skin reactions (redness, itching, swelling) occurred in 100% (VP250)

and 83.8% (placebo) of participants and decreased over time. Other TEAEs

considered treatment-related occurred in 29.9% (VP250) and 12.1%

(placebo) of participants. Four subjects (1.4%) receiving VP250 discon-

tinued due to TEAEs. Epinephrine was administered for reactions

attributed to VP250 in 7 children (2.4%), 5 remained in the study; none

had severe anaphylaxis or a history of severe peanut reaction. There were

too few subjects with a history of severe anaphylaxis to adequately assess

differences in safety in this sub-population.

CONCLUSIONS: VP250 was observed to be well tolerated in this

population of peanut-allergic children, consistent with previous phase 2b

and 3 efficacy and safety studies.
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258 Long-Term Safety Behaviors and Receipt of
Specialized Allergy Care Following Oral or
Sublingual Immunotherapy
Jessica Macdougall1, Edwin Kim, MD MS FAAAAI2; 1University of

North Carolina at Chapel Hill, Department of Pediatrics, 2University of

North Carolina at Chapel H.

RATIONALE: Oral and sublingual immunotherapy (OIT/SLIT) for

peanut allergy may reduce severe reactions with accidental exposure.

However, it is not known how the degree of desensitization after OIT/SLIT

impacts safety behaviors and patterns in clinical care over time.

METHODS: A subset of subjects who received peanut OIT/SLIT were

followed in a longitudinal observational study for up to eight years.

Cumulative tolerated dose (CTD) during the final oral food challenge on

immunotherapy was recorded. At the last follow-up visit, subjects

completed questionnaires to assess improvement in quality of life

(QOL), safety behaviors (routinely carrying Epipens, eating out, and

engaging in unsupervised activities), and ongoing care by an allergist.

Subjects with missing questionnaire data were excluded (n511).

Responses were examined for differences by CTD using a dichotomized

variable (5000 mg versus <5000 mg).

RESULTS: Data were analyzed for 58 subjects (mean age 9.862.8 years,

43.1% female). 79% (n546) reported definite improvement in QOL.

86.2% (n550) carried an Epipen, 94.8% (n555) reported eating out, and

84.5% (n549) reported engaging in unsupervised activities. Compared to

subjects with lower CTD, subjects with higher CTD were less likely to

carry an Epipen (80.6% versus 95.5%; Fisher’s p50.14) and to see an

allergist (33.3% versus 59.1%; Fisher’s p50.6).

CONCLUSIONS: The majority of subjects undergoing OIT/SLIT

reported increased risk taking behaviors relating to accidental allergen

exposure. However, CTD appears to modify specific safety behaviors

including carrying an epipen as well as receipt of long-term use of

specialized allergy care, suggesting ongoing patient education is needed to

reinforce safety behaviors regardless of CTD.
259 Peanut oral immunotherapy induces
gastrointestinal eosinophilia in a longitudinal
randomized controlled trial
Benjamin Wright, MD FAAAAI1, Nielsen Fernandez-Becker, CME2,

Neeraja Kambham2, Natasha Purington2, Shu Cao2, Dana Tupa, MS2,

Wenming Zhang2, Matthew Rank, MD FAAAAI1, Hirohito Kita, MD1,

David Katzka, MD1, Kelly Shim1, Bryan Bunning2, Alfred Doyle1, Eliz-

abeth Jacobsen1, Scott Boyd2, Monali Manohar Manohar, PhD2, Stephen

Galli, MD2, Kari Nadeau, MD PhD FAAAAI2, Sharon Chinthrajah, MD2;
1Mayo Clinic, 2Stanford University.

RATIONALE: Gastrointestinal side effects are common during oral

immunotherapy (OIT) and eosinophilic esophagitis (EoE) is a potential

complication. We aimed to characterize eosinophilic gastrointestinal

responses to peanut OIT.

METHODS: Twenty adult subjects with peanut allergy were randomized

to peanut OIT (n515) and placebo (n55); one additional subject withdrew

before randomization. Serial gastrointestinal biopsies were obtained at

baseline (n521, 0 weeks), following dose escalation (n510, 52 weeks),

and maintenance (n512, 104 weeks). Endoscopic findings were charac-

terized using the EoE endoscopic reference score (EREFS). Biopsies were

assessed for eosinophils per high-power field (eos/hpf) and other

pathologic features using EoE Histologic Scoring System (EoEHSS).

Immunohistochemical staining for eosinophil peroxidase (EPX) was

performed and quantified using automated image analysis.

RESULTS: At baseline, no subjects reported current gastrointestinal

symptoms; however, three participants had ≥15 eos/hpf (esophagus) and

all subjects had dilated intercellular spaces. OIT induced significant

eosinophilic inflammation at 52 weeks in the proximal, middle, and distal

esophagus; whereas no significant changes were seen in the placebo arm.

These changes corresponded with significant increases in EoEHSS scores
and EPX deposition. Four subjects (57%) had new-onset or worsening

eosinophilia (≥15 eos/hpf) during OIT (week 52) and one met clinico-

pathologic criteria for EoE. Three OIT subjects (43%) also crossed

histologic thresholds for eosinophilic gastritis and/or duodenitis. In most,

OIT-induced gastrointestinal eosinophilia (GE) resolved by week 104.

Gastrointestinal symptoms were not clearly associated with GE.

CONCLUSIONS: Peanut OIT inducesGE and, less commonly, EoE. This

pilot study demonsrates OIT-induced GE may be transient and is not

always associated with gastrointestinal symptoms.
260 Berberine-containing Natural Medicine Confers
Sustained Peanut Tolerance Associated with
Distinct Microbiota Signature
Kamal Srivastava1, Ozkan Fidan2, YianMei Shi3, Nan Yang, PhD MS1,

Changda Liu4, Ying Song4, Anna Nowak-Wegrzyn, MD PhD FAAAAI5,

Nasreen Haque4, Jixun Zhan2, Xiu-Min Li4; 1General Nutraceutical Tech-

nology, LLC, 2Utah State University, 3Henan University of Chinese Med-

icine, 4New York Medical College, 5NYU Langone Health.

RATIONALE: Gut microbiota play an important role in food allergy. We

previously showed that the natural compound berberine (BBR) reduces IgE

and others have reported that BBR alters gut microbiota implying a

potential role for microbiota changes in BBR function. We evaluated an

orally available BBR-containing natural medicine (BCNM) for efficacy as

food allergy treatment and explored whether treatment-induced changes in

gut microbiota correlated with therapeutic outcomes

METHODS: C3H/HeJ mice were orally sensitized with peanut and

cholera toxin. Allergic mice were orally treated with BCNM or its

individual components. Allergic mice given no treatment and na€ıve mice

were controls. Mice received periodic post-therapy peanut exposures.

Anaphylaxis was assessed by symptom visualization and measurement of

body temperature. Histamine and serum peanut-specific IgE were

measured by ELISA. IgE+B cells in spleen were assessed by flow

cytometry. Fecal pellets were used for sequencing bacterial 16S rDNA

by Illumina MISeq. Microbiota data were analyzed using

microbiomeanalyst.ca.

RESULTS: BCNM-treatment regimen induced long-term tolerance to

peanut accompanied by profound and sustained reduction of IgE.

Symptom scores, plasma histamine, body temperatures, IgE levels and

number of IgE+ B cells (P<0.05-P<0.001 vs Sham). Significant differ-

ences were observed for Firmicutes/Bacteroidetes ratio across treatment

groups (P<0.05-0.01). Bacterial genera positively correlated with post-

challenge histamine and PN-IgE included Lachnospiraceae,

Ruminococcaceae and Hydrogenanaerobacterium (R25 0.82 to 0.36,

P<0.05-0.0001) while Verrucromicrobiacea. Caproiciproducens,

Enterobacteriaceae and Bacteroidales, were negatively correlated (R25
-0.73 to -0.43, P<0.05-0.0001)
CONCLUSIONS: BCNM is effective as food allergy treatment and its

benefits are associated with a distinct microbiota signature.
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261 The Cost-effectiveness of Universal Self-
injectable Epinephrine Auto-injector for
Allergen Immunotherapy
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Di Sun1, Joseph Cafone, MD2, Marcus Shaker, MD MSc FAAAAI3,

Matthew Greenhawt, MD MBA MSc FAAAAI4; 1Children’s Hospital of

Philadelphia, 2Children, 3Dartmouth-Hitchcock Medical Center, 4Chil-

dren’s Hospital of Colorado.

RATIONALE: Self-injectable epinephrine (SIE) is often prescribed to

allergen immunotherapy (AIT) patients due to treatment-associated risk of

anaphylaxis. This study evaluates the cost-effectiveness of universally

prescribing SIE toAIT patients compared to a contextualized approach that

offers SIE only to those with prior systemic reaction to immunotherapy

(SRIT).

METHODS: A Markov model from the societal and healthcare perspec-

tives was constructed over an 80-year time horizon. The base-case scenario

was a 5 year-old child with allergic rhinitis receiving 5 years of AITunder a

universal SIE approach comparedwith SIE prescribed after an initial SRIT.

Parameters were derived from the literature. Cohort analysis and micro-

simulations (incorporating SRIT discontinuations and SIE differential AIT

adherence) were used to determine the incremental cost-effectiveness ratio

(ICER) expressed in 2019 US dollars (USD) per quality-adjusted life year

(QALY) gained. One-way sensitivity and probabilistic uncertainty ana-

lyses were performed across plausible ranges.

RESULTS: Universal SIE compared with SIE after the first SRIT is not

cost-effective, resulting in an ICER of $669,327,730 per QALY gained.

Microsimulation (n510,000) demonstrated that the contextualized SIE

prescribing approach yielded lower costs ($16,232, SD 5,204 vs. $19,653,

SD 4,297) and was more effective (25.58 QALY vs. 25.56 QALY) than the

universal approach. The universal SIE approach became cost-effective

only when SIE cost $24 per twinpack, offered 1000x protection against

AIT fatality, and if AIT fatality rates were magnified to 2.7 per 10,000

patients.

CONCLUSIONS: Prescribing SIE only to individuals at higher risk for

SRIT is highly cost-effective compared to universally prescribing SIE.
262 Overuse of food specific IgE panels in the
diagnosis of food allergy
Navdeep Riar1, Suzanne Teuber, MD FAAAAI2; 1University of Califor-

nia, Davis, 2Univ CA-Davis School of Medicine.

RATIONALE: IgE testing for foods in individuals who do not have a

history consistent with food allergy (FA) has a high false positive rate. This

results in anxiety, inappropriate diets, and is a waste of healthcare

resources.

METHODS: Retrospective chart review of patients ages 0 to 18 years for

whom food IgE levels were ordered in a single institution over a fifteen-

month period. Fisher’s exact test was used for calculating significance.

RESULTS: 263 charts were reviewed. 113 ‘‘food allergy’’ panels were

ordered through pediatrics (69%) or family medicine (31%). Only 3

patients had symptoms highly supportive of IgE-mediated FA. 76% had

symptoms unlikely to be due to FA, such as behavioral issues or abdominal

pain. Twenty-nine (26%) were advised to eliminate foods based on testing,

and 27 patients were eventually seen by allergy – of those, 5 (18.5%) were

advised to continue avoiding a food.

150 patients had targeted sIgE testing. 58% had histories highly suggestive

of FA and 17% of patients (compared to 76% above, p < .001) had

symptoms unlikely to be related to FA. 72% were eventually seen by

allergy, and of these, 73% were advised to continue to avoid the food

(compared to 18.5% above, p < .01).

CONCLUSIONS: Indiscriminate use of food specific IgE testing is still

prevalent, especially through the use of ‘‘food allergy’’ panels for

nonspecific symptoms that resulted in unnecessary food elimination.
263 The Economic Impact of Food Allergy (FA) in
Canada
Ann Clarke1, Rick Chin1, Susan Elliott2, Jennifer Gerdts3, Laurie Har-

ada4, Sebastien La Vieille5, Moshe Ben-Shoshan, MD FAAAAI6, Yvan

St-Pierre7; 1University of Calgary, 2University of Waterloo, 3Food Allergy

Canada, 4Formerly of Food Allergy Canada, 5Health Canada, 6Montreal

Children’s Hospital, McGill University Health Centre, 7McGill University

Health Centre.

RATIONALE: No data exist on the economic impact of FA in Canada.

METHODS: We electronically surveyed individuals self-reporting a

convincing history and/or physician diagnosis of FA on healthcare

utilization over the previous year related to FA. Participants were recruited

from a nationwide FA registry and FA associations.

RESULTS: Between 05/2018 and 07/2019, 2536 responded; 2064

(81.4%) reported a convincing and 472 reported a physician diagnosis

only. Among 2064, 876 (42.4%) had ever experienced a severe reaction

(57.0% children, 55.7% female, 65.9% with peanut allergy) and 1188 had

ever experienced amild/moderate reaction (69.1% children, 49.4% female,

64.7% with peanut allergy); 1148/2064 (55.6%) had a reaction in the

preceding year.

When comparing the severe versus mild/moderate, the percentagewith> 1

visit to a physician (75.0% versus 67.9%; difference 7.1%, 95%CI 3.2%,

11.0%), other healthcare professionals (23.5% versus 16.2%; difference

7.4%, 95%CI 3.9%, 10.9%), or the ER (29.7% versus 13.8%; difference

15.9%, 95%CI 12.3%, 19.5%) was greater in the severe group. Similarly,

the percentage with > 1 hospitalization (4.6% versus 2.0%; difference

2.6%, 95%CI 1.0%, 4.1%), using allergy-related medications (76.8%

versus 60.3%; difference, 16.6% 95%CI 12.6%, 20.5%), or purchasing

auto-injectors (87.7% versus 81.2%; difference 6.4%, 95%CI 3.3%,

9.6%) was greater in the severe.

Among those with> 1 visit, the mean number of physician (3.9 versus 3.1;

difference 0.8, 95%CI 0.5, 1.2) or ER visits (1.7 versus 1.4; difference 0.3,

95%CI 0.1, 0.5) was greater in the severe.

CONCLUSIONS: The economic burden of FA in Canada is substantial,

particularly in those with a severe reaction.
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264 A Qualitative Exploration of Food Allergy
Management among a Medicaid-Insured
Population
Alexandria Bozen1, Justin Zaslavsky2, Dara Cohn, MD3, Neha

Agnihotri, MD4, Stephannie Davies, MD5, Waheeda Samady, MD6,

Lisa Lombard7, Kari Nadeau, MD PhD FAAAAI8, Ruchi Gupta, MD

MPH9, Mary Tobin, MD FAAAAI10; 1Northwestern University Feinberg

School, 2Tufts University Department of Community Health, 3Rush Uni-

versity, 4Northwestern University, 5Rush University Medicial Center,
6Lurie Children, 7Northwestern University Feinberg School of Medicine,
8Stanford Univ School Medicine, 9Northwestern Medicine, 10University

Consultants in Asthma and All.

RATIONALE: Previous quantitative studies suggest that food allergy

(FA) management outcomes are suboptimal among low-income pediatric

populations. However, no qualitative studies to date have attempted to

comprehensively characterize barriers to optimal FA management within

these communities. Therefore, this study aims to (a) identify barriers to

providing proper FA management and acute care to Medicaid-insured FA

children in Chicago and (b) understand the impact of these barriers on

affected families.

METHODS: We completed ten comprehensive semi-structured inter-

views with adult caregivers of Medicaid-insured food-allergic children in

Chicago. The interview transcripts underwent a bifurcated qualitative

analytic process that independently examined each objective and system-

atically identified relevant themes.

RESULTS: Three themes were identified in the barriers analysis: (1)

‘‘Limited caregiver knowledge’’, which was indicated by participant

assertions of faulty risk perception, uncertainty surrounding their child’s

specific allergens, and confusion about symptoms, treatment, and aftercare

of a reaction. (2) ‘‘Poor inter-caregiver management’’, which was ex-

pressed via participant concerns regarding secondary caregivers’ ability to

properly manage their child’s FA, understand the severity of a child’s

allergy, and effectively recognize/treat allergic reactions. Lastly, (3)

‘‘Insecure access to safe food’’ was articulated through caregivers’

characterizations of allergen-free meals as expensive and time-consuming

to prepare. The second analysis focusing on the impact of these barriers

revealed psychosocial impacts on both caregiver and food allergic child,

including mutual sentiments of restriction, social isolation, anxiety, and,

ultimately, resilience.

CONCLUSIONS: Numerous, substantial barriers to FA management

exist within the Medicaid-insured population. These data will inform

future studies/interventions to further understand how to mitigate these

barriers.
265 The impact of maternal penicillin allergy on
neonatal care and health care cost
Dustin Fowler1, Susan Evenhouse, MD2, Corinne Corrigan2, Claire Mac-

George2, Annie Andrews, MD2, Genevieve Hayes, PharmD2, Kelli Wil-

liams, MD MPH FAAAAI2; 1UTMB, 2Medical University of South

Carolina.

RATIONALE: Less effective antibiotics are often administered to

pregnant women with reported penicillin allergy and group B strepto-

coccus (GBS) colonization, which results in additional testing and

increased observation time of the neonatal population. We suspect that

healthcare costs and length of stay is thereby increased in neonates of

mothers who report penicillin allergy.

METHODS: A retrospective data analysis was performed of mothers who

underwent spontaneous vaginal delivery at a tertiary care institution and

received either vancomycin or clindamycin prior to delivery. The maternal

population was determined to have GBS colonization and reported

penicillin allergy. 49 women were eligible for statistical analysis of

neonatal length of stay (LOS) based on study eligibility criteria. For each

infant, costs were determined based on institutional protocol, which

commands routine collection of neonatal complete blood count (CBC)
and C-Reactive Protein (CRP) at 6 and 30 hours of life in babies born to

GBS positive mothers who do not receive first line antibiotics for GBS

prophylaxis.

RESULTS: The average LOS of the neonatal population born via vaginal

delivery to mothers with reported penicillin allergy with GBS colonization

was 42 hours. Furthermore, a total of 176 CBC and CRP blood samples

were obtained from this population (total $6,684). None of the infants

required initiation of IVantibiotics for bacterial infection during the length

of stay.

CONCLUSIONS: Maternally reported penicillin allergy leads to added

healthcare costs and an increase in unwarranted testing of the neonatal

population. Penicillin

allergy testing of the mothers could reduce needless neonatal testing, LOS

and delivery-associated healthcare costs.
266 Role of Langerhans Cells in the Formation of
Germinal Center and Modulation of Humoral
Immunity During Epicutaneous Immunotherapy
Vincent Dioszeghy1, Camille Plaquet1, Hugh Sampson1; 1DBV

Technologies.

RATIONALE: In mice, the absence of Langerhans cells (LCs) during

Epicutaneous Immunotherapy (EPIT) impaired the induction of regulatory

T cells and allergen-specific IgG, resulting in reduced efficacy (Dioszeghy,

Front Immunol. 2018). Since T follicular helper (Tfh) and T follicular

regulatory (Tfr) cells contribute to the establishment of humoral immunity

by B cells in germinal centers (GC), we next analyzed the role of LCs in the

induction of Tfh, Tfr and GC B cells.

METHODS: LANG-eGFP-DTR mice were sensitized by 2 subcutaneous

injections of OVA with Alum. Depletion of LCs was achieved by i.p.

injection of Diphtheria Toxin. Tfh, Tfr and GC B cells were quantified by

FlowCytometry in the skin draining lymph nodes (sdLNs) of both non-LC-

depleted and LC-depleted LANG-eGFP-DTR mice following 2 weeks

EPIT treatment and compared to untreated animals (NT).

RESULTS: EPIT significantly increased numbers of Tfh cells

(CD4+CXCR5+ICOS+PD1+), Tfr (CD4+CXCR5+ICOS+PD1+Foxp3+)

and GC B cells (GL7+CD19+) in sdLNs of non-LC depleted mice

compared to NT mice (p<0.01). Conversely, when EPIT was performed

in LC-depleted mice, there was no induction of Tfh, Tfr, or GC B-cells

(p<0.01, compared to EPIT in non-LC depleted mice). Furthermore,

OVA-specific IgG1 was significantly reduced in LC-depleted mice

(p<0.05), confirming the role of LCs in GC formation and modulation of

humoral immunity during EPIT.

CONCLUSIONS: The absence of LCs decreased Tfh and Tfr cell

induction and differentiation of B cells in sdLNs. In EPIT, formation of

germinal center induced by skin-derived LCs is pivotal in the modulation

of humoral immunity and induction of tolerance by EPIT.
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267 Consistent Treatment Effect with Birch Pollen
SLIT-Tablets Also Across Hazel/Alder and Oak
Pollen Seasons
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Hendrik Nolte, MD PhD1, Susan Waserman, MD MSc FAAAAI2, Brian

Stage3, Dorthe Thrane4, Anne Ellis, MD FRCPC FAAAAI5, Tilo Bieder-

mann6; 1ALK, Bedminster, NJ, USA, 2McMaster Univ Medical Center,
3ALK A/S, 4ALK, Horsholm, Denmark, 5Queen, 6Technical University

of Munich, Munich, Germany.

RATIONALE: Birch, alder, hazel, and oak are members of the birch

homologous group based on IgE cross-reactivity to the major allergen

Bet v 1. Treatment effects of tree sublingual immunotherapy (SLIT)-

tablets containing standardized birch pollen extract in participants with

birch pollen-induced allergic rhinitis with or without conjunctivitis (AR/C)

were evaluated during alder/hazel and oak pollen seasons.

METHODS: In a randomized, multinational, double-blind trial

(EudraCT-2015-004821-15), 634 participants (12-65 years) with birch

pollen-induced AR/C with or without asthma received daily tree SLIT-

tablets (12 SQ-Bet) or placebo before and during tree pollen season (TPS;

start of alder/hazel pollen season through birch pollen season). Rescue

medication was allowed. The primary endpoint was the total combined

score (TCS; sum of rhinoconjunctivitis daily symptom score [DSS] and

daily medication score [DMS]) during birch pollen season. TCS, DSS, and

DMS during alder/hazel and oak pollen seasons and the continuous TPS

(all days during TPS regardless of pollen counts) were analyzed post-hoc.

RESULTS: Relative improvements in TCS with tree SLIT-tablets versus

placebo were 39.6%, 29.7%, and 36.0% during birch, alder/hazel, and oak

pollen seasons, respectively, and 35.0% for continuous TPS (all p≤0.002).
Relative improvements in DSS versus placebo were 36.8%, 26.0%, and

31.6% during birch, alder/hazel, and oak pollen seasons, and 31.6% for

continuous TPS (all p≤0.003) and in DMSwere 49.2%, 43.8%, 45.9%, and

45.3%, respectively (all p≤0.002).
CONCLUSIONS: Improvements with tree SLIT-tablets versus placebo

during alder/hazel and oak pollen seasons showed internal consistency

across seasons and support the clinical relevance of the immunologic cross-

reactivity between birch pollen homologous allergens.
268 Formononetin Isolated from Ku Shen (Radix
Sophorae Flavescentis) Inhibits B cell IgE
Production by Inhibiting STAT 6 and NF-kB
phosphorylation and XBP1 and IgE heavy chain
expression
Ibrahim Musa1, Nan Yang, PhD MS1, Xiu-Min Li, MD2; 1New York

Medical College, 2New York Medical Center.

RATIONALE: Formononetin isolated from Ku Shen one of the three

herbs in ASHMI (Antiasthma Simplified Herbal Medicine Intervention)

has been shown to decrease IgE in humanB cells (U266 cells). In this study

we investigated, the mechanism(s) involved in formononetin mediated in-

hibition of IgE in human B cells using U266 cells.

METHODS: U266 cells were cultured at 2.5 3 106 cells/mL and then

incubated with formononetin at different concentrations of 20, 10, 5, 2.5,

and 0 mg/mL for 12 hours, 72 hours. Supernatants were collected for

measuring IgE levels by ELISA. Cell viability was determined using

Trypan blue dye . The protein expression was determined for pSTAT6

and p-IkBa with GAPDH as control using western blotting after culture

for 12 and 72 hours. mRNA expression was determined for Xbp1 and

IgEH genes compared with GAPDH using RT-PCR after 6 days culture

with or without formononetin.

RESULTS: Formononetin significantly decreased IgE production in U266

cells with maximal inhibition observed at 20 mg/mL without cytotoxicity.

The protein expression of p-IkBa was inhibited at 12-72 hours and

pSTAT6 at 72 hours in the culture treated with formononetin when
compared with untreated culture. Formononetin decreased mRNA expres-

sion of IgEH and Xbp1 at 6 days when compared with untreated controls.

CONCLUSIONS: Formononetin decreased IgE production by human B

cell by inhibiting STAT6, NF-kB phosphorylation, as well as Xbp1 and IgE

heavy chain expression. It may be a potential for IgE mediated asthma and

other allergic conditions.
269 Mannan-Allergoid Conjugate of House-Dust
Mites: First Subcutaneous and Sublingual
Dose-Finding Study in Humans
Miguel Casanovas1, Mar�ıa Nieto, MD2, �Angel Maz�on2, Mar�ıa Dolores

Hern�andez2, Dah Tay Jang2, Susana Calaforra2, Mar�ıa del Carmen

P�erez-Franc�es3, Javier Montoro4, Antonio de Mateo5, Remedios Alamar5,

David El-Qutob6, Javier Fern�andez7, Luis Moral7, M�onica Ant�on8, Car-

men Andreu9, �Angel Ferrer10, Antonio Nieto11; 1Inmunotek, 2La Fe Uni-

versity and Polytechnic Hospital, 3University Hospital Dr. Peset,
4University Hospital Arnau de Vilanova, 5University Hospital Castell�o,
6University Hospital de la Plana, 7General University Hospital of Ali-

cante, 8University Hospital of Vinalop�o, 9University Hospital Vega Baja

(Orihuela), 10Hospital Vithas (Alicante, Spain), 11La Fe University and

Polytechnic Hospital (Valencia, Spain).

RATIONALE: Polymerized-allergoids conjugated to nonoxidized-

mannan (PM) have a better dendritic cell-uptake while promoting T-reg

cell-induction, which may improve specific allergen immunotherapy

(AIT).

A dose-finding study was conducted with PM (mites) to search the optimal

dose for both subcutaneous (SC) and sublingual (SL) routes. The main

outcome was the allergen-specific nasal provocation-test (NPT).

METHODS: A randomized multicentre, double-blind, double-dummy

and placebo-controlled study of 4 months/patient (EudraCT:2015-000820-

27) was conducted. Four concentrations (500, 1000, 3000 and 5000 mTU/

mL) of PM (D. pteronyssinus and D. farinae) were evaluated. 186 patients

(mean age:26 years, range:12-62), sensitized to house-dust mites were

randomly allocated in 9 groups. One group received SC and SL placebo,

4 groups received SC-active and SL-placebo. The remaining groups

received SL-active and SC-placebo. SL administration was 2 spray-puffs

daily; SC was 0.2mL+0.3mL first day, followed by 0.5 mL/monthly.

NPT was assessed at baseline and at the end. A positive outcome was

considered when a positive NPTwas achieved with at least three times the

allergen concentration needed at baseline.

Fisher’s exact test was used for to compare to placebo the number of

patients that experienced a positive outcome for each group.

RESULTS: Patients experiencing improvement were: placebo 16%; 500

mTU/mL, 45% SC (p50.082), 44% SL (p50.079); 1000 mTU/mL, 53%

SC (p50.033), 58% SL (p50.017); 3000 mTU/mL, 62% SC (p50.021),

61% SL (p50.007); 5000 mTU/mL, 56% SC (p50.017), 56% SL

(p50.017).

CONCLUSIONS: PM produced a significant clinical improvement,

measured by NPTafter 4 months of treatment, using concentrations above

500 mTU/mL, by both SL and SC routes.
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270 Impact of Ragweed SLIT-Tablets on Asthma
Outcomes in a Large Trial of Children with
Allergic Rhinoconjunctivitis
David Bernstein, MD FAAAAI1, Harold Nelson, MD FAAAAI2, Anne

Ellis, MD FRCPC FAAAAI3, Jorg Kleine - Tebbe, MD FAAAAI4, Hen-

drik Nolte, MD PhD5; 1Bernstein Allergy Group, Inc, 2National Jewish

Health, 3Queen, 4Allergy and Asthma Center Westend, 5ALK, Bedmin-

ster, NJ, USA.

RATIONALE: An international, double-blind, placebo-controlled trial

evaluated the efficacy and safety of ragweed sublingual immunotherapy

(SLIT)-tablets in children with allergic rhinitis with or without conjunc-

tivitis (AR/C). Asthma outcomes were assessed as exploratory endpoints.

METHODS: Children aged 5-17 years (77.7% polysensitized) with

ragweed AR/C with or without asthma (FEV1 ≥80% predicted, excluded

if high-dose ICS required) were randomized 1:1 to daily ragweed SLIT-

tablets (12 Amb a 1-Unit dose) or placebo for up to 28 weeks

(NCT02478398). Asthma outcomes consisted of the asthma daily symp-

tom score (DSS) defined as the sum of cough, wheeze, chest tightness/

shortness of breath measured on a scale of 0-3 in the full analysis popula-

tion (n5962) and the number of daily inhalations of as-needed short-acting

beta-agonist (SABA) and number of weekly nocturnal awakenings due to

asthma symptoms requiring SABA in subjects with asthma at baseline

(n5406) during peak ragweed pollen season.

RESULTS: Overall, 1025 children were randomized; 42.7% had a history

of asthma. Relative improvement in asthma DSS with ragweed SLIT-

tablets compared with placebo during peak season was230.7% (95% CI,

246.9%, 29.6%; least square [LS] mean difference50.13; P50.007).

SABA use and nocturnal awakenings were improved with ragweed SLIT-

tablets compared with placebo by 268.1% (95% CI, 287.6%, 239.0%;

LS mean difference50.14; P50.002) and 275.1% (95% CI, 299.3,

235.2%; LS mean difference50.08; P50.017), respectively. No severe or

serious asthma events were observed with ragweed SLIT-tablets.

CONCLUSIONS: Ragweed SLIT-tablets in children with AR/C

improved asthma control outcomes compared with placebo during peak

season. Treatment was well tolerated in subjects with and without asthma.
271 Development of peanut allergy is associated
with coding SNPs in the C-terminus of the IL-
33 receptor that impact signaling and TH2
effector function
Karen Cerosaletti, PhD1, Janice Chen1, Eleanor Johnson1, Nahir Gara-

batos1, Justine Calise1, David Robinson, MD2, David Jeong, MD

FAAAAI2, Mary Farrington, MD2, Alex Winters, PhD3, Rasika

Mathias, PhD3, Noha Lim, PhD4, Gerald Nepom4, Marco Londei5, Erik

Wambre, PhD1, Steven Ziegler, PhD1; 1Benaroya Research Institute, 2Vir-

ginia Mason Medical Center, 3Johns Hopkins University, 4Immune Toler-

ance Network, 5AnaptysBio.

RATIONALE: Polymorphisms in the genes encoding IL-33 and the IL-33

receptor (ST2, IL1RL1) are risk factors for the development of asthma and

atopic dermatitis. We hypothesized that genetic variants in these genes

would also contribute risk for developing peanut allergy.

METHODS: Single nucleotide polymorphisms (SNPs) across the IL33
(n549) and IL1RL1 (n553) loci were genotyped in 275 children in the

avoidance arm of the LEAP peanut allergy clinical trial (48 allergic, 227

non-allergic at 5 years). Functional studies were carried out using a human

reporter cell line and blood from genotyped allergic subjects and healthy

controls.

RESULTS: Five SNPs (D’1.0, r2 1.0) in the IL1RL1 gene, but none the

IL33 gene, were significantly associated with peanut allergy in the LEAP

cohort (OR 0.348, p53.75x10-4). All five SNPs are nonsynonymous vari-

ants located in the C-terminus of ST2, including two variants located in the

TIR domain that interacts with MyD88 upon IL-33 binding. The ST2 risk

protein mediated higher IL-33 signaling compared to the non-risk protein

in both cell lines and primary genotyped basophils from allergy patients
and healthy controls. Carriers of the risk haplotype had increased IL-5

levels in serum, but did not have a significant difference in the frequency

of peanut specific TH2 cells. Rather, the risk haplotype was associated

with more peanut specific T cells expressing TH2 cytokines in the presence

of IL-33 compared to the non-risk haplotype.

CONCLUSIONS: Genetic variation in the IL-33 receptor may contribute

to the development of peanut allergy by enhancing TH2 effector function.
272 Carbohydrate(s) that are Contained within
Peanut Flour Promote Allergic Sensitization to
Peanut through CARD9 Pathway
Takayasu Nomura, MD PhD1, Takao Kobayashi, PhD2, Koji

Iijima, PhD2, Hirohito Kita, MD2; 1Division of Allergic Diseases and

Department of Medicine, Mayo Clinic, Rochester, MN and Scottsdale,

AZ; Department of Pediatrics and Neonatology, Nagoya City University,

Nagoya, Japan, 2Division of Allergic Diseases and Department of Medi-

cine, Mayo Clinic, Rochester, MN and Scottsdale, AZ.

RATIONALE:Mice develop peanut allergywhen they inhale peanut flour

without any exogenous adjuvants. The goal of this study was to investigate

the cellular and molecular mechanisms of peanut allergen sensitization by

using a mouse model and in vitro cell culture.

METHODS: Na€ıve BALB/c mice were exposed intranasally (i.n.) to

peanut flour once or twice a week for up to 4 weeks. Serum levels of

peanut-specific IgE and IgG isotypes were determined, and acute

anaphylactic response was examined. The roles for caspase recruitment

domain-containing protein 9 (CARD9), a critical adaptor protein of C-type

lectin receptors, were examined by using gene-deficient mice. Chemical

deglycosylation with periodic acid was used to investigate the roles for

carbohydrate molecule(s) in peanut flour.

RESULTS: Mice produced peanut-specific IgE antibody when they were

exposed i.n. to peanut flour; these mice developed acute anaphylaxis when

challenged intraperitoneally with peanut extract. Isolated alveolar macro-

phages produced IL-1a/bwhen stimulatedwith peanut flour in vitro. These

in vivo and in vitro responses were significantly decreased when carbohy-

drates were removed from peanut flour by periodic acid treatment.

CARD9-deficient mice produced less peanut-specific IgE as compared to

wild-type mice. Finally, alveolar macrophages from CARD9-deficien

mice produced no or little IL-1a/bwhen culturedwith peanut flour in vitro.

CONCLUSIONS: CARD9 are involved in development of peanut allergy

in response inhaled peanut flour in mice. Carbohydrate structure(s) within

peanut flour that interact with lectins in immune cells likely play a pivotal

role in promoting allergen sensitization.
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273 Natural History of Epitope-Specific IgD, IgG1,
IgA, IgG4 and IgE Development in Peanut
Allergic Children
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Maria Suprun1, Galina Grishina1, Marc Witmer, BA2, Alice Henning3,

Peter Dawson3, Scott Sicherer, MD FAAAAI1, Robert Wood, MD

FAAAAI4, Stacie Jones, MD5, A. Wesley Burks, MD FAAAAI6, Donald

Leung, MD PhD FAAAAI7, Robert Getts, PhD2, Mayte Suarez-

Farinas, PhD1, Hugh Sampson, MD FAAAAI1; 1Icahn School of Medicine

at Mount Sinai, 2AllerGenis LLC, 3The EMMES Corporation, 4Johns

Hopkins University School Medicine, 5UAMS/Arkansas Children, 6Uni-

versity of North Carolina, 7National Jewish Health.

RATIONALE: Peanut epitope-specific IgE antibodies (esIgE) have been

associated with the severity of peanut allergy; whereas concomitant

increases in epitope-specific IgG1, IgG4, IgA and IgD might ameliorate

allergic symptoms by ‘‘blocking’’ IgE-mediated reactions. In this study,

we analyzed antibody repertoires in a CoFAR2 cohort of high-risk children

to elucidate how early changes in humoral responses might affect the

development of peanut allergy.

METHODS: IgD, IgG1, IgA1, IgG4 and IgE binding to 50 informative

sequential epitopes from Ara h1-3 were assayed using the Bead-Based

Epitope Assay in 34 peanut-allergic and 23 non-allergic children’s plasma

collected at 4-11 months, 2 and 4+ years of age. Linear mixed-effect

models were used to evaluate changes over time.

RESULTS: As expected, only peanut-allergic children had esIgE

expansion from baseline to 2 and 4+ years (10 and 49 epitopes, respec-

tively). Early 2-year expansion in 48 esIgA was also observed, but only

in allergic patients. While early esIgD were not detectable in either group,

allergic children had a dramatic increase across 48 esIgD by 4+ years. Both

groups had early expansion in esIgG1 and esIgG4, with larger esIgG4 in-

creases in allergic children by year 4+. Interestingly, esIgG1 expansion

stopped at 2 years, remaining unchanged from 2 to 4+ years in the pea-

nut-allergic and decreasing in non-allergic group.

CONCLUSIONS: Peanut-allergic patients had an early expansion in

esIgE and esIgA, and a late expansion in esIgD. While both groups had

increases in esIgG1 and esIgG4 at 2 years, by age 4+ those changes were

greatest in the peanut-allergic children.
274 A CD25+ cell suppresses the proliferation of
peanut-specific CD8+ T cells from nonallergic
individuals.
YuWong1, Xiaoying Zhou1, Kari Nadeau, MD PhD FAAAAI2; 1Stanford

University, 2Satnford University.

RATIONALE: CD8+ T cells are associated with pathologic immune re-

sponses to food as seen in eosinophilic esophagitis, celiac disease, and -

as we have recently reported – with IgE mediated peanut allergy. Little

is known about the behavior of food-specific CD8+ T cells in healthy

people.

METHODS: We previously identified a peanut peptide recognized by

CD8+ T cells in the context of HLA-A*02:01 from a peanut allergic

individual.We generated HLA-A*02:01 tetramers with this peanut peptide

and then used tetramer enrichment to isolate peanut specific CD8+ T cell

from nonallergic, HLA-A*02:01+ blood donors. Peanut specific CD8+ T

cells from nonallergic individuals were stimulated with peptide, and after 1

week, the expansion of peanut specific CD8+ T cells was measured by

enumerating peanut tetramer+ cells by flow cytometry.

RESULTS: Peanut specific CD8+ T cells were detectable in the blood of

nonallergic individuals at frequencies consistent with other antigen spe-

cific CD8+ T cells. When stimulated with peptide and anti-CD28 antibody

in the presence of autologous PBMCs, peanut specific CD8+T cells did not

expand in comparison to naive CD8+ T cells specific for foreign epitopes.

The proliferation block observed in peanut specific CD8+ T cells can be

released by depleting of CD25+ cells from the autologous feeder PBMCs.

CONCLUSIONS: Our preliminary data indicate that peanut-specific

CD8+ T cells are not clonally deleted by the immune system to maintain
tolerance but instead are regulated by CD25+ cells, suggesting that active

suppression contributes to the maintenance of CD8+ T cell tolerance to

food antigens in nonallergic individuals.
275 Regulatory T cell Gene Expression in Pediatric
Food Allergy
Kris Erickson1, Jenna Bergerson, MD MPH2, Kathryn Hulse, PhD1, Ki-

won Nam1, hiam Abdala-Valencia1, Matthew Schipma1, Melanie

Makhija, MD3, Anne Marie Singh, MD4; 1Northwestern University,
2NIH/NIAID, 3Ann and Robert H Lurie Children, 4University of

Wisconsin.

RATIONALE: Regulatory T cells are a heterogeneous group of cells,

including thymcally-derived (tTregs) and Tr1s, that are critical in the

regulation of food allergy (FA).

METHODS: PBMCs were isolated from 44 subjects with and without FA

and analyzed using flow cytometry. The frequency of Tr1s

(CD4+CD45RA-Lag3+CD49b+) was compared between subjects with

and without FA. RNA-seq was performed on FACS-sorted

CD4+CD25+CD127lo (tTregs) and Tr1s from a subset of children with

FA after in vitro stimulation with relevant and non-relevant antigens.

Differentially expressed genes were identified, and pathway analysis was

performed using MetaScape.

RESULTS: The frequency of Tr1s was significantly lower in childrenwith

FA (0.82 v. 0.41, p50.0232). In addition, healthy children had significantly

more Tr1s expressing the putative gut-homing marker CCR6 than children

with FA (0.315 v. 0.085, p50.0041). RNA-seq identified 277 differentially

expressed genes in Tr1s stimulated with relevant vs non-relevant antigen,

while 252 genes were differentially expressed in tTregs stimulated with

relevant vs non-relevant antigen. Pathway analysis of the differentially

expressed genes from Tr1s revealed significant differences in genes

involved in leukocyte activation and signal transduction. Similar analysis

of the tTreg genes identified significant differences in genes involved in

leukocyte activation, differentiation, and chemotaxis.

CONCLUSIONS: tTregs and Tr1s from children with FA upregulate

genes associated with a variety of activation pathways in an antigen-

specific manner, suggesting that exposure to specific antigens may alter the

function of these important regulatory cells.
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276 Candidalysin Drives C. albicans-Induced
Allergic Airway Disease Through Platelets
Yifan Wu1, Zhimin Zeng, MS2, Yubiao Guo2, John Knight1, Lynn Bim-

ler1, Julian Naglik, PhD3, Bernhard Hube4; 1Baylor College of Medicine,
2The First Affiliated Hospital of Sun Yat-sen University, Guangzhou,

China, 3King’s College London, London, UK, 4Leibniz Institute for Nat-

ural Product Research and Infection Biology, Jena, Germany.

RATIONALE: The commensal yeast Candida albicanspromotes allergic

inflammation and is implicated as a cause of asthma, but the disease mech-

anisms remain unknown. Candidalysin is a cytolytic peptide toxin secreted

by C. albicansand is a potent immune activator. Dickkopf-1 (DKK-1) is a

platelet-derived WNT pathway antagonist peptide that drives allergen-

induced TH2 responses. We hypothesized that candidalysin promotes

TH2-predominant allergic airway disease (AAD) by stimulating the secre-

tion of DKK-1 in mice.

METHODS: C57B6 mice were challenged intranasally with either viable

C. albicansor synthetic candidalysin every other day for 8 challenges and

assessed for development of indices of AAD including airway hyperres-

ponsiveness (AHR). Recombinant DKK-1 or DKK-1 inhibitors were

administered i.p. in similarly challenged mice. For in vitro studies, human

platelets were incubated with C. albicansor candidalysin and DKK-1

release was quantified by ELISA. Flow cytometric analysis of platelets

for activation markers was also performed.

RESULTS: Wild type C. albicansstrongly induced AHR and TH2 re-

sponses in wildtype mice, but both parameters were significantly reduced

or abrogated when a DKK-1 inhibitor was given. In contrast, candidalysin-

deficientC. albicansfailed to induce AHR, but AHR was restored by

administering exogenous DKK-1.Candidalysin alone was sufficient to

induce AHR and mild eosinophilia and induced both DKK-1 release and

expression of the activation marker P selectin on human platelets.

CONCLUSIONS: Candidalysin is both necessary and sufficient forC. al-

bicans-induced AAD, revealing for the first time the crucial role that can-

didalysin and platelets play in driving a fungus-dependent airway allergic

disorder.
277 Leukotriene D4 antagonizes CysLT2 receptor
signaling and LTC4-driven immunopathology in
vivo
Tao Liu, PhD1, Junrui Lin2, Chunli Feng3, Nora Barrett, MD FAAAAI4,

Tanya Laidlaw, MD FAAAAI1, Joshua Boyce, MD FAAAAI5; 1Harvard

Medical School, 2Harvard Medical School, Brigham and Women’s Hospi-

tal, Boston, 3Brigham & Women, 4Brigham and Women, 5Harvard Med-

ical School, Brigham and Wome.

RATIONALE: The three cysteinyl leukotrienes (cysLTs), (LT)C4, LTD4,

and LTE4, have different biological half-lives, cellular targets, and receptor

specificities. LTC4, but not LTD4, activates platelets and elicits their

CysLT2R-dependent release of IL-33 ex vivo. LTC4 strongly potentiates

allergen-induced pulmonary eosinophilia through a CysLT2R-mediated,

platelet- and interleukin-33 dependent pathway in vivo that is not recapit-

ulated by LTD4. We now report that LTD4 unexpectedly behaves as a func-

tional antagonist for LTC4 signaling at CysLT2R in vitro and in vivo.

METHODS: Mouse platelets were stimulated for surface CD62P and

HMGB1 by FACS analysis. Ovalbumin (OVA)-sensitized mice were

challenged with aerosolized LTs for lung inflammation determination.

RESULTS: LTC4-mediated induction of surface CD62P and HMGB1

expression and secretions of thromboxane A2 (TXA2) and IL-33 by mouse

platelets were all inhibited by LTD4 in a dose-dependent manner. LTD4-

mediated inhibition of platelet activation was specific to LTC4, did not

depend on the presence of CysLT1R or CysLT3R, and was not mimicked

by LTE4. Intrapulmonary administration of LTD4 blocked LTC4-mediated,

CysLT2R-dependent potentiation of OVA-induced eosinophilic inflamma-

tion, recruitment of platelet-adherent eosinophils, and IL-33 expression

without inhibiting ILC2 expansion. The administration of LTD4 to

Ptges-/- mice, which display a phenotype similar to aspirin exacerbated
respiratory disease (AERD) completely blocked the physiologic response

to subsequent lysine-aspirin inhalation challenges, as well as the biochem-

ical markers of mast cell and platelet activation.

CONCLUSIONS: The conversion of LTC4 to LTD4 may limit the dura-

tion and extent of potentially pathological signaling through CysLT2R

andmay contribute to the therapeutic properties of therapeutic desensitiza-

tion to aspirin.
278 The Role Of Chitinase 3-Like–1 In The
Regulation Of Food Allergy
Eun Gyul Kim1, Myunghyun Sohn, MD PhD1; 1Yonsei University Col-

lege of Medicine.

RATIONALE: Food allergy is an increasing health problem that has no

approved treatment. Chitinase 3-like–1 (CHI3L1) is a type of chitinase-

like proteins that lacks chitinase activity. CHI3L1 is highly expressed in a

variety of cells, including macrophages, neutrophils and epithelial cells.

Also, it is known to be associated with cancer and type 2 inflammation.

However, the role of CHI3L1 in food allergy has not been investigated.

METHODS: IgE-mediated food allergy was induced in BALB/c female

mice by sensitization and challenge with ovalbumin (OVA). Symptoms of

food allergy were defined as clinical and diarrhea scores and a change in

body temperature. We then analyzed serum levels of IgE, Th2 cytokines

(IL-4, 5, 13) mRNA expressions and histopathologic investigations.

RESULTS: Clinical and diarrhea scores were increased and core temper-

ature was decreased in OVA induced food allergy mouse model. CHI3L1

mRNA and protein expression levels were elevated in OVA challengedWT

mice. Also, serum IgE, Th2 cytokines mRNA levels, histological injury

scores and disruption of junctional complexes were increased in OVA-

challenged WT mice compared to the control mice. In OVA-challenged

CHI3L1 knock out mice, those levels were lower than OVA-challenged

WT mice. Moreover, we showed that M2 macrophage makers (CD 206,

Ym 1/2, Arginase 1) were elevated in OVA-induced WT mice and they

were attenuated in OVA-induced CHI3L1 knock out mice.

CONCLUSIONS: Our observations suggest that CHI3L1 plays an

important role in Th2 inflammation of food allergy. And CHI3L1

deficiency may alleviate food allergy symptoms.
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279 Transfection with Cadherin-related Family
Member 3 Variant Increases Eosinophil
Adhesion to Transfected Cells and Superoxide
Anion Generation
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Kazuyuki Nakagome, MD PhD1, Toshiaki Shimizu1, Yury

Bochkov, PhD2, Toru Noguchi1, Takehito Kobayashi1, Tomoyuki

Soma, MD PhD1, James Gern, MD FAAAAI2, Makoto Nagata, MD1;
1Saitama Medical University, 2University of Wisconsin.

RATIONALE: A coding single nucleotide polymorphism (rs6967330;

C529Y) in cadherin-related family member 3 (CDHR3) is related to severe

exacerbations of childhood asthma. Furthermore, CDHR3 is a receptor for

rhinovirus (RV) C, which is closely linked to wheezing illnesses. A genetic

variant increases CDHR3 (receptor) expression, RV-C binding and prog-

eny yields, and the severity of illnesses, suggesting that CDHR3 may

contribute to the pathogenesis of asthma exacerbation. To test the hypoth-

esis that CDHR3 upregulates the effector functions of eosinophils, we

examined whether transfection of CDHR3 variants could differentially

modify eosinophil adhesion to transfected cells or superoxide anion

(O2
2) generation.

METHODS: HeLa cells were transfected with plasmids encoding wild-

type CDHR3 (C529) or CDHR3 Y529 variant, and incubated with eosino-

phils obtained from healthy volunteers. Eosinophil adhesion to transfected

HeLa cells was measured using eosinophil peroxidase assays or using fluo-

rescence-labeled eosinophils. Eosinophil O2
2 generation was measured as

superoxide dismutase-inhibitable reduction of cytochrome C.

RESULTS: Transfection with plasmids encoding CDHR3 Y529 variant

increased eosinophil adhesion to transfected cells as compared with that

of wild-type CDHR3 (C529 6.4 6 1.1%; Y529 7.9 6 1.3%; P < 0.01 vs

C529). Furthermore, transfection of CDHR3 Y529 variant induced greater

eosinophil O2
2 generation compared to that of wild-type CDHR3.

CONCLUSIONS: These findings suggest that transfection with the

asthma-risk variant of CDHR3 up-regulated eosinophil functions such as

adhesion and O2
2 generation. These effects may contribute to the develop-

ment of eosinophilic airway inflammation during exacerbations of child-

hood asthma, especially with the CDHR3 variant.
280 miRNA103a-3p in extracellur vesicles derived
from IgE plus anti-IgE Ab activated human
mast cells enhances IL-5 production in ILC2 in
the presence of IL-33
Shota Toyoshima1, Tomomi Sasaki-Sakamoto1, Yusuke Kurosawa1, Ya-

suhiro Gon1, Chisei Ra1, Kenji Matsumoto, MD PhD2, Yoshimichi

Okayama1; 1Nihon University School of Medicine, 2National Research

Institute for Child Health and Development.

RATIONALE: Extracellur vesicles (EVs), which contain microRNA

(miRNA), are released from several cell types and modulate acceptor cell

functions. Mast cells (MCs)-derived cytokines or lipid mediators report-

edly regulate group 2 innate lymphoid cells (ILC2) function. However,

effect of MC-derived EVs on ILC2 functions remains unknown.

METHODS: EVs were collected from supernatant of human MCs

stimulated without or with IL-33, human IgE or human IgE plus anti-IgE

Ab for 24 hr, using ExoQuick-TC. In vitro expanded human ILC2s were

co-cultured with these EVs in the presence of IL-33. IL-5 and IL-13 in

the supernatant were measured by ELISA. miRNA expression profiles in

MC EVs were analyzed using microarray and qPCR. miRNA mimics

were used for investigating role of miR103a-3p.

RESULTS: IgE plus anti-IgE Ab stimulated MC-derived EVs signifi-

cantly prolonged IL-5 mRNA expression and enhanced IL-5 production,

but not IL-13 in ILC2. Microarray revealed that seven miRNA expression

was specifically upregulated in these EVs. Among them, miR103a-3p

significantly reduced expression levels of protein arginine methyltransfer-

ase (PRMT) 5. Methylation of arginine residues in GATA3 reportedly

regulates IL-5 expression. Western blot showed that methylation of

arginine residues in GATA3 was reduced in ILC2 co-cultured with IgE

plus anti-IgEAb stimulatedMC-derived EVs and transduction ofmiR103a

mimic to ILC2 reduced methylation of arginine residues in GATA3.

CONCLUSIONS: miR103a-3p in EVs from allergen/IgE activated-MCs

promotes demethylation of arginine residue in GATA3 in ILC2 through

down-regulation of PRMT5, resulting in enhancement of IL-5 production

in ILC2. Thus, miR103a-3p in EVs from MCs following aggregation of

FcεRI may exacerbates eosinophilic inflammation.




