
J ALLERGY CLIN IMMUNOL

FEBRUARY 2020

AB92 Abstracts

S
U
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
281 Mepolizumab Does Not Prevent All Aspirin-
Induced Reactions in Patients with Aspirin-
Exacerbated Respiratory Disease: A Case Series
Hannah Martin1, Nora Barrett, MD FAAAAI2, Tanya Laidlaw, MD

FAAAAI3; 1Brigham and Women’s Hospital, 2Brigham and Women,
3Harvard Medical School.

RATIONALE: Aspirin-exacerbated respiratory disease (AERD) is a triad

including nasal polyposis, asthma, and NSAID sensitivity. The effects of

anti-IL-5 treatment on the severity of aspirin-induced reactions are

unknown.

METHODS: This was a retrospective chart review of patients with AERD

in our clinic who had undergone aspirin desensitization while on treatment

with mepolizumab.

RESULTS: Two Caucasian females and one black female, ages 38-49,

with AERD and previously reported respiratory reactions to NSAIDs,

underwent oral aspirin desensitization after being treated with mepolizu-

mab for 3-13 months. The patients’ AERD had been diagnosed 2-25 years

prior with 1-2 sinus surgeries prior to the desensitization. Patient #1

developed an aspirin-induced reaction that consisted of nasal congestion,

headache, itching, and rhinorrhea with a drop in FEV1 of 12% (baseline of

1.81L). Patient #2’s aspirin reaction consisted of wheezing on lung exam

with no change in her baseline FEV1 of 1.84L and the development of

hives and pruritus of her upper body. Patient #3’s aspirin reaction consisted

of pruritus, nasal congestion, wheezing on lung exam with a drop in her

FEV1 of 11% (baseline of 2.22L), and protracted severe abdominal pain

and vomiting, for which IM Epinephrine was administered and a tryptase,

drawn 7 hours after the onset of symptoms, was 19 ng/ml.

CONCLUSIONS: Based on this case series, we conclude that patients

with AERD who are on anti-IL-5 treatment with mepolizumab can still

develop aspirin-induced reactions, including severe and systemic symp-

toms. Further controlled research is warranted to determine if anti-IL-5

treatment may lessen or change the reaction symptoms.
282 Outpatient Preoperative Penicillin Allergy
Testing in Cardiac Surgery Patients
Jessica Plager1, Christian Mancini, BS1, Erica Shenoy1, Serguei

Melnitchouk, MD1, Laura Collier1, Aleena Banerji, MD FAAAAI1, Nive-

dita Chaudhary, MPH2, Sharmitha Yerneni1, Kimberly Blumenthal, MD

MSc FAAAAI1; 1Massachusetts General Hospital, 2Brigham and

Women’s Hospital.

RATIONALE: Cefazolin is the first-line prophylactic antibiotic used to

prevent surgical site infections (SSIs) in cardiac surgery. Patients with a

documented penicillin allergy often receive less effective second-line

antibiotics, such as vancomycin, which increases SSI risk. We aimed to

describe the impact of preoperative penicillin allergy evaluation on

perioperative cefazolin use in cardiac surgery patients.

METHODS: We identified patients who underwent cardiac surgery at the

Massachusetts General Hospital (9/2015-12/2018). We assessed penicillin

allergy documentation and testing frequency; for patients who underwent

allergist referral for penicillin allergy testing, we described true penicillin

allergy status and perioperative antibiotic choice.

RESULTS: Of 3,802 cardiac surgery patients (43% coronary artery

bypass), 592 (16%) had a documented penicillin allergy preoperatively.

Among 132 (22%) patients preoperative penicillin allergy tested, the most

common penicillin reactions were rash (38%), urticaria (27%), and

‘‘unknown’’ (17%); 4 patients (3%) had anaphylaxis histories. 127 (96%)

patients had their penicillin allergy disproved. Although no patient had a

positive skin test, 4 (3%) had non-anaphylactic immediate amoxicillin

challenge reactions and 1 (1%) patient developed aminor delayed reaction.

Most patients (93%) received perioperative cefazolin; 4 patients (3%) with

disproved penicillin allergy received perioperative vancomycin because of

concomitant cephalosporin allergy (n52), methicillin-resistant
Staphylococcus aureus colonization (n51), and erroneous allergy relabel-

ing (n51).

CONCLUSIONS: Integrating penicillin allergy testing into routine

preoperative care for cardiac surgery patients is safe and increases first-

line antibiotic prophylaxis. To maximize the effectiveness of preoperative

penicillin allergy testing as a method for reducing SSI risk, improved

allergy referral operations, and precise allergist antibiotic recommenda-

tions, are indicated.
283 Optimal dose for acetylsalicylic acid
provocation test for an accurate diagnosis of
nonsteroidal anti-inflammatory drugs
hypersensitivity
Natalia Perez-Sanchez1, Francisca Gomez Perez2, Raquel Jurado

Escobar, Resercher3, Maria Auxiliadora Guerrero2, Jose Cornejo-Garcia4,

Cristobalina Mayorga, PhD4, Maria Torres Jaen, MD PhD FAAAAI1, In-

maculada Do~na2; 1Allergy Unit, Regional University Hospital of Malaga-

IBIMA, Universidad de M�alaga, Malaga, Spain, 2Allergy Unit, Regional

University Hospital of Malaga-IBIMA, Malaga, Spain, 3Allergy Research

Group, Instituto de Investigaci�on Biom�edica de M�alaga-IBIMA, Univer-

sidad deM�alaga, Malaga, Spain, 4Allergy Research Group, Instituto de In-

vestigaci�on Biom�edica de M�alaga-IBIMA, Malaga, Spain.

RATIONALE: Cross reactive (CR) nonsteroidal anti-inflammatory drugs

(NSAIDs) hypersensitivity is induced by a pharmacological mechanism,

being the reactions dose dependent. Therefore, there is controversy

regarding if tolerance in drug provocation test (DPT) with a total

accumulate dose of 500mg of acetylsalicylic acid (ASA) is optimal to

exclude CR hypersensitivity. Our aim was to evaluate if doses higher than

500mg of ASA in DPT are necessary to exclude CR hypersensitivity.

METHODS: We randomly selected patients confirmed as selective

responders (SRs) to multiple NSAIDs (Group A) and as SRs to

arylpropionic acid derivatives (AP) manifested as isolated palpebral/facial

angioedema (AE) (Group B) (all patients reacted with the culprit(s) and

toleratedASA 500mg in DPT). In this study we performedDPTs achieving

1000mg of ASA, followed by a two-day course of 1000mg/8h at home.

RESULTS: We included 11 patients: 2 from group A and 9 from group B.

The median age was 38,27 year-old; 7 patients were females. Group A

patients reacted to the culprits in DPT and developed immediate urticaria

(one reacted to paracetamol and metamizole and the other one to

paracetamol and ibuprofen). Both tolerated ASA 500mg. Group B patients

presented a median of 2.8 episodes (IR: 2-5) to ibuprofen and/or naproxen

and were diagnosed by DPT (they reacted to the culprit and tolerated ASA

500mg). All patients from both groups tolerated DPTwith ASA 1000 mg

and the two-day course at home.

CONCLUSIONS: 500mg of ASA is an optimal dose to exclude CR

hypersensitivity, including these less frequent phenotypes.
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284 Use of Lymphocyte Transformation Test to
evaluate the recognition of synthetic Clavulanic
Acid antigenic determinants by the immune
system.
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Ruben Fern�andez-Santamar�ıa1, Alba Rodriguez-Nogales2, Maria

Vega, PhD3, Patricia Malagon Conejo4, Ezequiel Perez-Inestrosa5, Cristo-

balina Mayorga, PhD6, Maria Torres Jaen, MD PhD FAAAAI7, Tahia Fer-

nandez2; 1Allergy Research Group, Instituto de Investigaci�on Biom�edica

de M�alaga-IBIMA, Universidad de M�alaga-UMA, 2Allergy Research

Group, Instituto de Investigaci�on Biom�edica de M�alaga-IBIMA, 3Allergy

Research Group, Instituto de Investigaci�on Biom�edica de M�alaga-IBIMA,

Andalusian Center for Nanomedicine and Biotechnology-BIONAND,
4Allergy Research Group, Instituto de Investigaci�on Biom�edica de

M�alaga-IBIMA, Andalusian Center for Nanomedicine and Biotech-

nology-BIONAND, 5Andalusian Center for Nanomedicine and Biotech-

nology-BIONAND, Department of Organic Chemistry, University of

M�alaga-UMA, 6Allergy Research Group, Instituto de Investigaci�on Bio-

m�edica de M�alaga-IBIMA, Allergy Unit, Hospital Regional Universitario

de M�alaga, 7Allergy Research Group, Instituto de Investigaci�on Bio-

m�edica de M�alaga-IBIMA, Allergy Unit, Hospital Regional Universitario

de M�alaga, Andalusian Center for Nanomedicine and Biotechnology-

BIONAND, UMA.

RATIONALE: Lymphocyte Transformation Test (LTT) allows to deter-

mine the specific proliferation of concrete cell populations in response to a

particular drug. The sensitivity of this test to evaluate immediate allergic

reactions to clavulanic acid (CLV) had not been evaluated. We had

previously demonstrated that specific immunological recognition of CLV

antigenic determinants (AD) increases the sensitivity in basophil activation

tests. Therefore, our goal was to evaluate the T-cell recognition of synthetic

CLVAD using LTT.

METHODS: Different analogs of two potential ADs of CLV (AD-I and

AD-II) were synthetized. Peripheral blood was obtained from 11 patients

with immediate reactions to CLV and from 10 healthy subjects.

Proliferation of different cell populations (CD3+, CD4+, CD8+,

CD4+Th2 and Treg cells) was analyzed by flow cytometry using

Carboxyfluorescein-succinimidyl ester (CFSE). Results were presented

as Proliferation Index (PI).

RESULTS: Higher PI was obtained after the inclusion of each analog in

CD3+ and CD4+ cells in CLV patients compared with controls, especially

in CD4+Th2 cells, suggesting its important role in these diseases. Only a

27% of allergic patients showed a positive proliferation result (PI>2)

when cells were cultured with CLV. Interestingly, when AD-I was

included, 45,5% of patients gave positive results and, when the two ADs

were included, positivity increased to 63,7%. No proliferation was

observed in controls with any of the stimuli.

CONCLUSIONS: The inclusion of different CLV ADs improves LTT

sensitivity in immediate allergic reactions to this drug mimicking the

response at acute phase. Interestingly, some patients recognize both AD or

only one, suggesting a different recognition pattern.
285 Genetic Association between CYSLTR2
Polymorphisms and Nonsteroidal Anti-
inflammatory Drugs-induced urticaria/
angioedema
Raquel Jurado Escobar, Resercher1, Melanie Pareja-

Mart~An, Researcher2, Inmaculada Do~na3, Natalia Perez-Sanchez3, James

Perkins4, Gador Bogas Herrera, PhD3, Joan Bartra5, Maria ISIDORO

GARC�IA, MD, PhD6, Jose Laguna, MD7, Cristobalina Mayorga, PhD8,

Maria Torres Jaen, MD PhD FAAAAI3, Jose Cornejo-Garcia8; 1Allergy

Research Group, Instituto de Investigaci�on Biom�edica de M�alaga-IBIMA,

ARADyAL, Universidad de Malaga, Malaga, Spain, 2Allergy Unit, Hos-

pital Regional Universitario de M�alaga, Malaga, Spain, 3Allergy Research

Group, IBIMA, ARADyAL, 4Allergy Research Group, Instituto de
Investigaci�on Biom�edica de M�alaga-IBIMA, ARADyAL, Malaga, Spain,
5Hospital Clinico de Barcelona, 6University Hospital of Salamanca, 7Hos-

pital central Cruz Roja, 8Allergy Research Group, Instituto de Inves-

tigaci�on Biom�edica de M�alaga-IBIMA, ARADyAL, Malaga, Spain.

RATIONALE: Nonsteroidal anti-inflammatory drugs (NSAIDs) are

among the most highly consumed medicines, but they are also the main

responsible for drug hypersensitivity reactions (DHRs). Cyclooxygenase-1

(COX-1) inhibition diverts arachidonic acidmetabolism towards cysteinyl-

leucotrienes (CysLTs), which trigger a DHR in susceptible individuals

after interacting with specific receptors. Genetics of DHRs to NSAIDs

have focused mainly on aspirin-exacerbated respiratory disease (AERD);

however, aspirin-induced acute urticaria/angioedema (AIAU) is the most

frequent clinical phenotype. Variants in the CysLT receptor 2 gene

(CYSLTR2) have been associated with both asthma and AERD, but there

is a lack of studies concerning their potential involvement in AIUA. Our

aim was to evaluate the genetic variability of CYSLTR2 in AIUA.

METHODS: We included 240 AIUA patients and 312 healthy controls

with no significant age and sex differences. Five tagging single nucleotide

polymorphisms (tSNPs) in CYSLTR2 were selected using European popu-

lation’s data from the 1000 Genomes Project. Genotyping was performed

using the iPlex Sequenom MassArray technology.

RESULTS: One tSNP in the 3’-UTR of CYSLTR2 (rs2407249) was asso-
ciated with a diminished risk of NIUA after Bonferroni correction under

the additive model (p50.045; OR50.67, CI50.5-0.9). This polymorphism

was also marginally associated with AIUA under other inheritance models

(codominant, dominant, and recessive).

CONCLUSIONS: Our results suggest a role for the rs2407249 variant in

AIUA, the most frequent entity induced by DHRs. Further studies are

required to replicate this association, to evaluate the potential participation

of CYSLTR2 variability in other entities induced by DHRs to NSAIDs, and
to shed light on the underlying molecular basis.
286 Characterization of patients with allergic
reactions to iodinated contrast media during
CT scan
Aviv Talmon1, Joshua Moss1, Dorith Shaham1, Yuval Tal, MD, PhD1,

Alon Hershko, MD PhD1; 1Hadassah-Hebrew University Medical Center.

RATIONALE: We have recently reported that a considerable proportion

of subjects diagnosed with allergy to iodinated contrast media (ICM) are in

fact not allergic. This may lead to the unnecessary administration of pre-

medication and delayed treatment or diagnostic studies. Further under-

standing of bona-fide systemic allergic responses is therefore required and

here we aim to characterize the severity, precipitating factors and benefit of

pre-medication in such reactions.

METHODS: In this retrospective study we retrieved demographic,

clinical and laboratory data on subjects who had experienced systemic

allergic reactions during outpatient-CT scan studies at the Hadassah

Medical Center in Jerusalem, Israel. Our work covers the period between

January 2014 and September 2018. Severity of allergic responses were re-

assessed by the investigators according to validated criteria.

RESULTS: We found 75 individuals with systemic reactions to ICM

presenting a mean age of 54.2616 yrs and female:male ratio of 1.9.

Previous ICM allergy was reported in 10 subjects (13.3%) and allergy to

other drugs in 23 (30.7%). Reaction severity was mostly mild (N554;

72%) followed bymoderate (N517; 23%) and severe (N54; 5%). Subjects

with mild or severe reactions did not differ in terms of age, gender and

comorbidities. Patients with a history of ICM allergy had mild (9/10) or

moderate (1/10) reactions with premedication showing negligible benefit.

CONCLUSIONS: This study could not demonstrate risk factors for

severe allergy to ICM. Most reactions were mild, including subjects with

previous ICMallergy and regardless of premedication. A prospective study

is warranted to re-evaluate the role of premedication.
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287 Aspirin desensitization as a treatment in
patients with aspirin-sensitive chronic urticaria
Jaechun Lee; 1Jeju National University School of Medicine.

RATIONALE: Some patients with chronic spontaneous urticaria (CSU)

experience their symptoms aggravated or induced when exposed to

nonsteroidal anti-inflammatory drugs (NSAIDs), called as NSAIDs-

exacerbated chronic urticaria. Their clinical manifestations are often

more recalcitrant than in aspirin-tolerant cases, even with complete

avoidance of the drugs. Aspirin desensitization has rarely been attempted

for aspirin-sensitive CSU.

We applied aspirin desensitization in patients with aspirin-sensitive CSU,

whose symptoms were not effectively controlled with high dose

antihistamines.

METHODS: Subjective symptoms were described in visual analogue

scale before and during aspirin desensitization.

RESULTS: Eight subjects (3 males, mean age of 30, >1 year of CSU) had

recruited. Aspirin desensitization was intended in 7 subjects at admission.

In 7 subjects, symptoms were provoked with oral or IVaspirin. One (17/F)

was provoked with unintended administration of oral ibuprofen and visited

ER. All the subjects weremaintainedwith 500mg of daily aspirin. One (33/

F) refused the maintenance after 6 weeks of desensitization, for little

improvement in her hives, frequent asthma exacerbation andmenorrhalgia.

In the others, daily aspirin was maintained from 2 months to 13 months.

Three subjects intentionally stopped without having adverse reactions.

Four subjects were asked to quit maintenance. Hives were decreases from

VAS 3.2 to 0.9 with lowered antihistamines.

CONCLUSIONS: Successful aspirin desensitization and maintenance

with aspirin may be a cheaper, safer and more effective treatment of

aspirin-sensitive CSU than other currently used treatments. Large scaled

controlled study should be followed to recommend aspirin desensitization

in patients with aspirin-sensitive CSU as one of the treatment option.
288 Risk-Stratified Management Offers a Safe
Approach to Removing Low-Risk Penicillin
Allergy Labels in the Intensive Care Unit
Cosby Stone, MDMPH1, Christopher Lindsell1, Joanna Stollings1, Mary

Lynn Dear1, Reagan Buie1, Todd Rice1, Elizabeth Phillips, MD FAAAAI

FIDSA1; 1Vanderbilt University Medical Center and the Vanderbilt

Learning Healthcare System Investigators.

RATIONALE: Although 8-15% of the US population is labeled as

penicillin allergic, less than 5% are identified as truly allergic using a

combination of skin testing and oral challenge. Direct challenge of patients

identified as low-risk is a potential management strategy.

METHODS: A history-based risk-stratification tool was validated to

identify low-risk patients with a penicillin allergy label through retrospec-

tive analysis of 318 consecutive patients in a dedicated outpatient drug

allergy clinic. A prospective pilot study in the medical intensive care unit

(MICU) was initiated utilizing the validated tool. After eligibility

screening (hemodynamically stable, able to provide history) by a

pharmacist or physician, low-risk penicillin allergy patients were offered

direct challenge with 250mg amoxicillin without preceding skin testing.

Patients without any evidence of immediate reaction had their penicillin

allergy label removed at the point of care.

RESULTS: The risk-stratification tool carried a >99% negative predictive

value, 95%CI (96.4, 99.9) for positive penicillin skin testing on validation.

During 5 months of ongoing MICU study, 137/1273 (10.7%) consecutive

patients carried penicillin allergy labels. 80/137 (58%) became eligible for

evaluation, and 46/80 (58%) eligible patients had a low-risk history. 33/46

(72%) low-risk patients agreed to observed amoxicillin oral challenge, of

which 33/33 (100%) had no immediate symptoms. Where therapeutically
indicated, several patients went on to safely tolerate multiple doses of a

penicillin 7/33 (21%) or a cephalosporin 15/33 (45%).

CONCLUSIONS: We demonstrate that in a setting of high acuity, where

antibiotic needs are significant, a risk-stratified approach to penicillin

allergy evaluation and de-labeling is feasible, safe and effective.
289 Current Status of Cefaclor Adverse Drug
Reaction in Dong-A University Hospital
Hyo-In Rhyou; 1Dong-a university hospital.

RATIONALE: Cefaclor is an oral 2nd generation cephalosporin antibi-

otics. The use of cefaclor is gradually increasing, and the number of cases

of adverse drug reaction (ADR) related cefaclor has been reported to in-

crease. However, there are few studies on ADR of cefaclor in Korea, and

we analyzed in current status of cefaclor ADR in Don-A University

hospital.

METHODS: Patients with cefaclor or other cephalosporin ADR were

reported to the regional pharmacovigilance center in Dong-A university

hospital from 2014 to 2018. We evaluated the incidence rate (IR) of ADR

caused by cefaclor and other cephalosporin in our hospital. We analyzed

clinical feature of cefaclor ADR, and compared to other cephalosporin

ADRs.

RESULTS: The total numbers of ADRs to cefaclor and other cephalo-

sporin were 150 and 2133, respectively. Among them, the numbers of

ADRs occurred in our hospital were 12 and 1287. IR of cefaclor ADR was

lower than that of other cephalosporin ADRs (cefaclor, 0.16%, 1st cepha-

losporin 0.47%, 2nd cephalosporin, 0.70%, 3rd cephalosporin, 0.75%, 4th

cephalosporin, 2.93%, total cephalosporin, 0.68%). However, the propor-

tion of anaphylaxis was higher in cefaclor than in other cephalosporins (ce-

faclor, 63.2%, 1st cephalosporin, 2.9%, 2nd cephalosporin 1.3%, 3rd

cephalosporin 0.4%, 4th cephalosporin, 0.0%, total cephalosporin, 1.3%).

CONCLUSIONS: Anaphylaxis was much more common in cefaclor than

in other cephalosporins. Large-scaled studies for cefaclor ADR including

risk factors and management system are needed in the future.
290 Predicting Risks Of The Beta-Lactam Drug
Provocation Test In Children At Songklanagarind
Hospital
Jutarat Piriyaphan; 1Prince of Songkla University.

RATIONALE: Beta-lactam allergies are the most common drug allergies.

The drug provocation test (DPT), utilizing the culprit drug, remains the

gold standard to confirmation of the diagnosis. Predicting risks of DPT,

using data from the medical histories, could have implications on the

quality of care and patient safety. The aim of this study was to determine

the frequency of beta-lactam drug hypersensitivity, and identify potential

risk factors for beta-lactam drug provocation test.

METHODS: A retrospective cohort study, from the medical records

included: children aged 1 month to 15 years with a history of beta-lactam

drug hypersensitivity, who underwent a DPT, from January 2012 to April

2018.

RESULTS: The medical records of 134 children with history of beta-

lactam drug hypersensitivity. The median onset of beta-lactam drug

hypersensitivity was 3 years old, and 68.7% were male. Eight children

(5.9%) had positive DPT, and in all cases DPTwas positive for the culprit

drug. The most beta-lactam drug hypersensitivity was found within the

penicillin group (75.4%). Immediate reactions (≤ 1 hour) was identified in

39 patients (29.1%), with urticaria being the most frequently reported

symptom (59 patients, 44%), followed by MP rash and angioedema in 47

(35.1%) and 22 (16.4%) patients, respectively.

CONCLUSIONS: Only 5.9% of the patients had a confirmed beta-lactam

allergy, with urticaria being the most frequently reported symptoms. The

significant risk factors for predicting beta-lactam drug provocation test

were underlying diseases of allergic rhinitis, and two or more numbers of

drug hypersensitivity.
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291 Impact of Inpatient Allergy Consultation on Drug
Allergy Documentation and Management at an
Adult Tertiary Care Center
Brynne Underwood1, Kara Wada, MD1; 1The Ohio State University.

RATIONALE: Allergy documentation is frequently incomplete and/or

inaccurate in the electronic health record. The aim of this study was to

evaluate the impact of inpatient drug allergy consultation on documenta-

tion and management.

METHODS: After IRB approval, a retrospective chart review was

performed on all drug allergy consults (N590) between July 2018 –

June 2019. Descriptive statistics including frequencies and percentages

were calculated using Excel.

RESULTS: The most common reason for consult was past history of

allergy (N540, 44%), most often to beta-lactams (N545, 38%) and

NSAIDs (N519, 16%) reported as pruritus (N531, 15%) and urticaria

(N529, 14%). Graded dose challenge was recommended most often

(N538, 42%) followed by desensitization (N523, 26%), use of alternative

therapy (N516, 18%), delabeling by history alone (N59, 10%), and

inpatient skin prick testing (N54, 4%). Inpatient evaluation recommen-

dations were completed successfully in a majority of the sixty-five cases

recommending inpatient evaluation (N548, 74%). The recommended

evaluation wasn’t performed in fifteen (21%) of the cases and was

unsuccessful in two (3%). In the fifty-five cases warranting allergy history

modification, the history was modified (N551, 93%) most often by the

pharmacist (N518, 35%). Comments were more often made to the

allergies (N527, 53%) rather than removing them (N524, 47%).

CONCLUSIONS: After a majority of inpatient allergy consultations, the

drug allergy documentation was modified based on the management

outcome. There is still a need to clarify when an allergy should be removed

versus be commented on to ensure that allergies are not inappropriately

added back to the history.
292 Factors Associated with Self-Reported Multiple
Drug Allergies in a Large Chronic Urticaria
Cohort
S
U
N
D
A
Y
Christine Rauscher1, Andrej Petrov, MD FAAAAI2, Merritt Fajt, MD

FAAAAI2; 1Children’s Hospital of Pittsburgh of UPMC, 2University of

Pittsburgh Medical Center.

RATIONALE: While drug allergy can trigger urticaria, the true incidence

of drug allergies in chronic urticaria (CU) is unknown. Drug allergy in the

general population is estimated at 5-25%. We aimed to characterize self-

reported drug allergies in a cohort of CU patients.

METHODS: 362 adult CU patients seen at the University of Pittsburgh

Allergy Clinic from 2007-2017 were identified. Multiple drug allergies

(MDA) were defined as allergy to >1 chemically unrelated drug. We

compared demographic features of MDA, single drug allergy (SDA) and

no drug allergy (NDA) using a Chi-square or Wilcoxon analysis.

RESULTS: Overall, 202 CU patients (56%) reported any drug allergy. Of

those, 57% (n5115) reported MDA. Compared to SDA and NDA, MDA

associated with Caucasian race and female gender (p50.026, p50.006,

respectively). MDA and SDA associated with older age of CU onset vs.

NDA (median 39, 38.5 vs. 32years, p50.0003, respectively). Higher BMI

associated with MDA and SDA vs. NDA (median 28.6, 28.6 vs. 26.6,

p50.013, respectively).MDA reported a higher prevalence of self-reported

asthma vs. SDA and NDA (39%, 15%, 23%, p50.0002, respectively).

Compared to SDA, MDA reported a higher rate of penicillin, cephalo-

sporin, sulfa, non-steroidal anti-inflammatory drugs, opiate and radio-

contrast allergy (all p≤0.025).
CONCLUSIONS: InCU, the prevalence of self-reported drug allergieswas

higher than the general population. MDA associated with older age of CU

onset, female gender, Caucasian race, higher BMI, asthma, and antibiotic

allergies. This population should be further studied to avoid the potential for

comorbidity associated with less efficacious and more costly drugs.
293 Do obese subjects have a high prevalence of
documented penicillin allergy?
Sarah Abbassi1, John Kuster1, Alan Wolff, MD2, Eugenio Capitle, MD1,

Stanley Weiss1, Daniel Rosenblum1; 1Rutgers-New Jersey Medical

School, 2Medical Service (111) Department of Vete.

RATIONALE: The aim of this study is to determine if the prevalence of

penicillin allergy is increased in obese patients. Epidemiologic data has

shown increased risk of atopy and asthma in obesity, speculated to be due to

increased IL-6, leptin and TNF alpha, and downregulation of T-reg cells.

METHODS: The 2012-2014 National Inpatient Sample database (NIS)

was used to select patients with a diagnosis of obesity. ICD 9 code V14.0

was used to determine the number of obese subjects with history of

penicillin allergy. Characteristics including race, age, and gender of the

isolated cases were collected. The prevalence of penicillin allergy in the

obese subset was compared to 10% from published outpatient reports.

RESULTS: Of 2268842 obese patients in the NIS, 4.2% (96027) were

found to have a history of penicillin allergy significantly less than 10.0%

from published reports (p<.001). The mean age of obese patients with

reported penicillin allergy was 57.9. Females comprised 72.0% of cases.

Both age and gender distributions are similar to previous reports. The

distribution of obese patients with penicillin allergy by race is as follows:

68.5% were white, 16.2% black, 8.0% Hispanic, .7% Asian or Pacific

Islander, and .6% Native American. There is no appropriate inpatient data

for comparison of race distribution in patients with reported penicillin

allergy.

CONCLUSIONS: Obese patients have statistically less documented

history of penicillin allergy than published. Further studies are needed to

confirm our findings on both inpatients and outpatients.
294 Drug Reaction and High Fatality Lung Disease in
Systemic Onset Juvenile Idiopathic Arthritis
(sJIA)
Vivian Saper1, Elizabeth Mellins1, Bernice Kwong1; 1Stanford

University.

RATIONALE: Drug reaction with eosinophilia and systemic symptoms

(DReSS) may be difficult to recognize in the setting of an inflammatory

primary illness such as sJIA. Parenchymal lung disease (LD) is not a

known feature of sJIA.We have collected data on 63 childrenwith sJIA and

LD. 48/63 entered cases developed an unusual, high-fatality LD in

association with interleukin-1 or interleukin-6 inhibition. Extensive rash

and eosinophilia often were noted prior to the LD diagnosis. Drug

hypersensitivity merits consideration.

METHODS: Retrospective observational data for 63 cases of sJIA with

LD, reported by 55 physicians representing 39 institutions, was collected

using RedCAP databases. Each case was scored using the validated

RegiSCAR scoring system for DReSS.

RESULTS: Of the 63 cases, RegiSCAR scored 15 as ‘definite’ DReSS

(score >5/9) and 8, despite lacking full data for scoring, classified as

‘probable’ (4-5/9). At the time of eosinophilia, all 23 cases had been

exposed to one or more of anakinra, tocilizumab, canakinumab and

rilonacept; no other medications were implicated. In ‘definite’ cases,

median peak peripheral eosinophil count was 1725 (range 754-13,156; 6-

45% of WBC) despite concurrent steroid treatment (0-2 mg/kg/d). Facial

rash with angioedema was reported in 12/15. 8/15 cases scoring ‘definite’

stopped the suspected medication; 6/8 survived (median survival 4.7 years

since LD diagnosis) and 2/8 died soon after restarting drug. The remaining

7/15 who continued the medication died.

CONCLUSIONS: DReSSwith lung involvement is a high fatality illness.

Unrecognized DReSS with exposure to anti-IL-1/IL-6 may account for

lung disease and poor outcome in some sJIA cases.
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295 The Incidence of Drug Allergy and Presentation
of Symptoms in a Healthy, Birth Cohort
Rachael Rosow1, Maria Davila1, Victoria Martin, MD1, Yamini

Virkud, MD FAAAAI1, Qian Yuan, MD PhD1, Wayne Shreffler, MD

PhD FAAAAI2; 1Massachusetts General Hospital, 2Massachusetts Gen-

eral Hospital / Harvard.

RATIONALE: The rate of antibiotic allergies is found to between 8-12%

in combined adult and pediatric populations. Data is limited in pediatric

populations; subject to selections biases and parent reported data. This

study contributes to the existing literature because it evaluates physician

diagnosed drug allergy in a healthy, birth cohort.

METHODS: The Gastrointestinal Microbiome and Allergic Proctocolitis

(GMAP) study is a prospective observational cohort study of healthy

newborn infants designed to evaluate the development of pediatric food

allergies over the first 18 years of life. Active subjects were retrospectively

chart reviewed to determine the prevalence and reaction type of

documented drug allergy, as diagnosed by their pediatricians.

RESULTS: Of the 1003 infants enrolled, 895 participants were active and

823 met analysis inclusion criteria with information about drug allergies.

Cumulative incidence of drug allergy was 10.1% (83 subjects). All of the

subjects had amoxicillin/penicillin allergy (83, 100%); other allergies

included cephalosporins (6, 7%), sulfonamides (1, 1.2%,) and other

medications (4, 4.8%). None had macrolide allergy. Of the drug allergies,

only 54 (65.1%) had documentation of symptoms, and of these 21 (38.9%)

reported hives and 33 (61.1%) reported rash. There was no documentation

of severe symptoms including respiratory symptoms, gastrointestinal

symptoms, or anaphylaxis.

CONCLUSIONS: In a healthy infant cohort, we described a cumulative

incidence of drug allergy of 10.1%. Future research with this cohort will

offer a unique longitudinal perspective about the changing incidence of

drug allergy throughout childhood and adolescence.
296 Hypersensitivity drug reactions To Betalactams
In Children in a reference Hospital.
Natalia Blanca-L�opez1, Ana Mar�ıa Prieto-Moreno Pfeifer, CME2, Isabel

Torres-Rojas3, Maria Somoza Alvarez, MD4, Diana Perez Alzate1, Fran-

cisco Javier Ruano P�erez1, Elisa Haroun-Diaz1, Maria V�azquez de La

Torre Gaspar1, Paula L�opez-Gonz�alez2, Gabriela Canto Diez1; 1Infanta

Leonor University Hospital, Madrid, Spain, 2Infanta Leonor University

Hospital, 3Infanta Leonor University Hospital, Madrid, Spain, 4University

Hospital Infanta Leonor.

RATIONALE: Betalactams(BLs) are the main cause of hypersensitivity

drug reactions(HDR) induced by specific immunological mechanism in

paediatric population.Our aim was to describe children with suspicious of

BLs allergy attended at our Allergy Unit.

METHODS:We included children evaluated for BLs allergy from 2009 to

2019.Reactions were divided in IR(<1hour) and NIR(>1hour).The

allergological study included: quantification of sIgE, skin test (prick,-

intradermal and patch) and DPTwhen indicated.

RESULTS: We included 516 children. The diagnosis was confirmed in

59cases: 11with IR (3 anaphylaxis, 8 urticaria/angioedema) and 48 with

NIR (25MPE, 22delayed-urticaria, 1AGEP) .BLs implicated in IR were:

AX(9), Cefixime(1) and cefaclor(1). sIgE determinationwas negative in all

cases.The diagnosis was established by skin test in 4cases (1 SPTAX, 1 ID

PenicillinG, 2 ID AX) and by DPT in 8 (2Penicillin, 4AX, 1cefaflor,

1cefixime).After the allergological-study 2 children were diagnosed as

allergic to BLs, 7 as selective to AX and 2 as selective to CFP. BLs

implicated in NIR were: AX(36), AX-CLAV(9), cefuroxime(2) and

cefotaxime(1).The diagnosis was established by patch test in 3cases and

by DPT in 45 (39AX, 8AX-CLAV, 1cefuroxime, 1cefotaxime). After the

allergological-study 2 children were diagnosed as allergic to BLs, 39 as

selective to AX, 7 as selective to AX-CLAVand 2 as selective to CFP.

CONCLUSIONS: Allergy to BLs was confirmed in 11.4%, being AX the

most frequent BL involved followed by the combination AX-CLAV. The
majority of reactions were mild, being the diagnosis confirmed by DPT.

DPTwithout prior skin test can be safe in these mild reactions.
297 The effect and safety of rapid aspirin
desensitization in Korean patients
Byung-Keun Kim, MD, Ph D1, Han-Ki Park2, Min-Hye Kim3, Jae-Woo

Kwon4, Min-Suk Yang, MD5, Sae-Hoon Kim, MD6, Yoon-Seok Chang,

MD PhD6; 1Department of Internal Medicine, Korea University College

of Medicine, Seoul, Korea, 2Department of Internal Medicine, School of

Medicine, Kyungpook National University, Daegu, Korea, 3Department

of Internal Medicine, College of Medicine, Ewha Womans University,

Seoul, Korea, 4Department of Internal Medicine, Kangwon National Uni-

versity School of Medicine, Chuncheon, Korea, 5Department of Internal

Medicine, SMG-SNU Boramae Medical Center, Seoul, Korea, 6Depart-

ment of Internal Medicine, Seoul National University Bundang Hospital,

Seongnam, Republic of Korea.

RATIONALE: Aspirin desensitization has been performed worldwide in

recent days. However it has been no report on aspirin desensitization in

Korea. We aimed to evaluate the effect and safety of rapid aspirin

desensitization from a teaching, university hospital.

METHODS: We searched all patients who underwent rapid aspirin

desensitization procedure from September 2005 to May 2014 with

electronic medical record in Seoul National University Bundang

Hospital. We reviewed their medical records with retrospective manner.

RESULTS: A total of twenty patients underwent rapid aspirin desensi-

tization during the study period. All the patients underwent rapid aspirin

desensitization before angiography (nineteen patients had stable coronary

disease or acute coronary syndrome and the other had vertebral artery

occlusion). Previous hypersensitivity reactions to aspirin of these patients

were varied including cutaneous symptoms, respiratory symptoms,

anaphylaxis and other atypical symptoms. Although six patients experi-

enced breakthrough reactions, aspirin desensitizations were successful in

all patients. However, one patient discontinued aspirin after ten days

because of angioedema. The mean confirmed period of taking daily aspirin

was 28.4 months after desensitization.

CONCLUSIONS: Rapid aspirin desensitization was effective and

relatively safe even in cases of aspirin induced anaphylaxis. Physicians

should aware that rapid aspirin desensitization could be useful procedure

for those who have aspirin hypersensitivity. This is the first report from

Korea.
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298 Re-Defining a Dose-Response Curve for
Vancomycin Skin Responses in Subjects
Without a Prior Exposure to Vancomycin
Santiago Alvarez Arango1, N. Franklin Adkinson, MD FAAAAI2, Don-

ald MacGlashan, MD PhD1; 1Johns Hopkins University, 2Johns Hopkins

Asthma and Allergy Center.

RATIONALE: Optimal intradermal skin testing (ST) doses and methods

for the study of immediate drug hypersensitivity reactions to vancomycin

are not well established.

METHODS: Replication and revision of the recommended methods for

vancomycin STdescribed in the literature in subjects without prior exposure.

RESULTS: In preliminary testing, it became apparent that prior methods of

ST were confused by the diluent, sterile water (SW) used to re-suspend

vancomycin. pH testing also showed that water solutions were highly acidic.

Vancomycin diluted in SW revealed a positive ST in all subjects (n53) at

concentrations of≥25mcg/ml. A dose-response curve (DRC) was difficult to

assess with wheal size non-statistically significant different at all concentra-

tions ≥25 mcg/ml. All subjects reported a sensation of pain and/or irritation.

With vancomycin dissolved in HSA-based sterile saline (HSS), subjects

reported pruritis rather than pain and/or irritation. Furthermore, thewheal size

was statistically significant larger at 1000 mcg/ml with this new protocol. A

total of n59 subjects without prior exposure to vancomycin underwent

duplicate intradermal ST to vancomycin (10 to 5,000 mcg/ml in HSS). The

median point of inflection for the DRC was 300 mcg/ml and varied only by

61 fold (n53 positive at 100mcg/ml and n51 at 1000mcg/ml).

CONCLUSIONS: ST with vancomycin in a physiologic HSS diluent

increases ST tolerance compared to prior published methods. An ST DRC

for vancomycin across all subjects without prior exposure to vancomycin

led to an incremental increase in wheal size and pruritus at higher

concentrations, suggesting a non-immunologic mast cell activation.
299 Interferon-gamma ELISpot assay facilitates safe
drug rechallenge in severe cutaneous adverse
reactions caused by anti-tuberculosis drugs
S
U
N
D
A
Y

Amornrat Prasertcharoensuk1, Yuda Chongpison1, Pattarawat Thanti-

worasit1, Supranee Buranapraditkun1, Pawinee Rerknimitr1, Hiroshi

Chantaphakul, MD FAAAAI1, Jettanong Klaewsongkram, MD2; 1Chula-

longkorn University, Thailand, 2Chulalongkorn University.

RATIONALE: Culprit drug identification in patients diagnosed with anti-

tuberculosis (anti-TB)-induced severe cutaneous adverse reaction (SCAR)

remains a difficult task. Although drug challenge is the diagnostic gold

standard, it could bevery dangerous in SCARs. This studywas to explore the

possibility of using Interferon-gamma (IFN-g) enzyme-linked immunospot

(ELISpot) assay to safely guide anti-TB re-administration in SCAR subjects.

METHODS: The frequencies of drug-specific IFN-g releasing cells in

peripheral blood mononuclear cells (PBMCs) were measured prior to the

reintroduction of isoniazid, rifampin, pyrazinamide, and ethambutol in 14

patients with a history of anti-TB related-SCARs (7 Stevens-Johnson

syndrome and 7 drug reaction with eosinophilia and systemic symptoms).

Positive IFN-g ELISpot response was defined as ≥ 20 spot-forming units/

106 PBMCs according to our previous study.

RESULTS: IFN-g ELISpot assay was positive in 71.4% (10/14) of SCAR

subjects or in 18.8% (6/32) of the tested drugs. The reintroduction of anti-TB

yielded positive, negative, and inconclusive results in 9, 20, and 3 challenges,

respectively. Compared to the drug rechallenge results, the measurement of

drug-specific IFN-g releasing cells yielded 55.6% sensitivity, 95.0%

specificity, and good positive likelihood ratio (11.1). IFN-g ELISpot assay

and drug rechallenge had at least a 64.3%concordant rate to identify anti-TB

hypersensitivity status in patients with a history of anti-TB induced SCAR.

CONCLUSIONS: The measurement of drug-specific IFN-g releasing

cells was beneficial as guidance prior to the reintroduction of anti-TB

drugs. The high specificity of the test would be helpful to identify the

culprit drugs and reduce harmful drug rechallenge in SCAR subjects

caused by anti-TB.
300 Results from 46 Clinic-Based Antibiotic Oral
Challenges in a Pediatric Population
Larraine Lyter-Reed1, Meera Gupta2, Aikaterini Anagnostou, MD MSc

PhD FAAAAI3; 1Baylor College of Medicine, 2Baylor/ Texas Children,
3Texas Children.

RATIONALE: Antibiotic allergy is commonly reported in childhood.

However, most allergies may be cleared by negative oral challenge.

METHODS:We report on 46 oral antibiotic challenges over a period of 12

months in our outpatient pediatric allergy clinic. A retrospective chart

review was performed on patients with a reported antibiotic allergy who

subsequently underwent challenge.

RESULTS: Forty-six challenges were undertaken in 45 children. Thirty-

two were challenges to amoxicillin, nine to cephalosporin, two to

amoxicillin/clavulanic acid and one each to dicloxacillin, clindamycin

and azithromycin. Ninety-nine percent of challenges were negative,

including two with positive skin tests. The only positive challenge was

to amoxicillin with symptoms of pharyngeal edema occurring at the 1/10th

dose. Eight challenges were performed without prior skin testing, all of

which were negative. In 41/46 challenges, a single dose was used versus

a graded challenge. The mean age at initial reaction was 5 years (range 3

months to 17 years); Two thirds had a history of atopy and 44% reported

other drug allergies. The mean age at challenge was 8.2 years (Range 1-

17 years). Male to female ratio was 1.8: 1.

CONCLUSIONS: In our pediatric cohort, 99% of patients with a reported

history of antibiotic allergy were able to pass an oral challenge. Our results

confirmprevious reports of low rates of true antibiotic allergy in this age group.

Considering thehealth and economic implications of an antibiotic allergy label,

oral challenges should be encouraged to confirm or refute this as appropriate.
301 Penicillin Allergy Label Drives Differential Peri-
operative Antibiotic Prophylaxis Usage in
Patients Undergoing Elective Joint
Replacement Surgery
David Coleman, MD1, Cosby Stone, MDMPH1, Wei-Qi Wei, MD PhD1,

Elizabeth Phillips, MD FAAAAI FIDSA1; 1Vanderbilt University Medical

Center.

RATIONALE: Less than 5% of patients with a penicillin allergy label

(PAL) are truly allergic and cephalosporins may be safely administered in

patients with a low risk penicillin allergy history. There is limited data on

choice of surgical antimicrobial prophylaxis and post-surgical outcomes in

the patient undergoing elective surgery with a PAL.

METHODS: Patients who underwent elective hip and knee replacement

surgery were identifiedwithin theVanderbilt synthetic derivative de-identified

electronic health resource using CPT codes 27130, 27438, 27446, and 27447.

Patients were stratified by birth year, sex, race, and surgical antibiotic

prophylaxis received. Logistic regression adjusted for age, sex and race

determined the odds of antimicrobial prophylaxis received, based on the PAL.

RESULTS: Of 12,455 surgeries, 760 (6.1%) were performed in PAL. The

PAL cohort was more likely in age > 50 (p-value, 0.025), female (p-value

<0.005), and white (p-value <0.005). Those with PAL were less likely to

receive cefazolin, 42.5% versus 82.7%, aOR 0.16 (0.13, 0,19) p-value

<0.005, and more likely to receive both clindamycin, 67.8% vs 13.4%, aOR

13.04 (10.78, 15.8), p-value <0.0005, and vancomycin, 93.8% vs. 88.8%,

aOR 1.90 (1.33, 2.71), p-value<0.0005, compared to non-PAL patients (n5
8834). 40 (7%) retained their PAL despite having received a penicillin prior

to surgery and may have been inappropriately denied a cephalosporin.

CONCLUSIONS: Antimicrobial prophylaxis is significantly influenced

by PAL leading to avoidance of cephalosporins and preference of second-

line drugs such as clindamycin. This suggests that pre-operative assess-

ment and risk stratification could significantly improve the appropriateness

of surgical prophylaxis in PAL patients.
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302 HLA Haplotype DRB1*07:01-DQA1*02:01-
DQB1*02:02 Predicts Pegaspargase
Hypersensitivity
Yiwei Liu1, Colton Smith1, Wenjin Yang1, Cheng Cheng1, Seth Karol1,

Eric Larsen2, Naomi Winick3, William Carroll4, Elizabeth Raetz5,

Mignon Loh6, Stephen Hunger7, Stuart Winter8, Kimberly Dunsmore9,

Meenakshi Devidas1, Jun Yang1, William Evans1, Sima Jeha1, Ching-

Hon Pui1, Hiroto Inaba1, Mary Relling1; 1St. Jude Children’s Research

Hospital, 2Maine Medical Center, 3University of Texas Southwestern

Medical Center, 4New York University School of Medicine, 5NYU Lan-

gone Health, 6University of California of San Francisco, 7Children’s Hos-

pital of Philadelphia, 8Children’s Minnesota, 9Carilion Clinic.

RATIONALE: We showed that PEG is the primary epitope associated

with hypersensitivity to polyethylene-glycol (PEG) conjugated asparagi-

nase (pegaspargase), and asparaginase itself was the epitope in unconju-

gated asparaginase (L-ASP; PMID 31188727, 22484422). A prior study of

cohorts treated with either L-ASP or pegaspargase showed that HLA-

DRB1*07:01 was associated with hypersensitivity (PMID 24970932);

whether this is true for reactions after pegaspargase only is unknown.

METHODS: This study included three cohorts of pediatric leukemia

patients treated upfront with pegaspargase: St. Jude Children’s Research

Hospital’s Total XVI (TXVI, n 5 596), Children’s Oncology Group

AALL0232 (n 5 2275) and AALL0434 (n 5 1026). Germline DNAwas

genotyped using either Illumina or Affymetrix SNP-chip platforms.

Genetic ancestry was inferred using iAdmix. HLA alleles were imputed

using SNP2HLA for thosewith> 90%European ancestry. Genetic variants

not genotyped directly were imputed using the Michigan Imputation

Server. Analyses between genetic variants and hypersensitivity were

performed in each cohort first using cohort-specific covariates and then

combined using meta-analyses.

RESULTS: Fewer intrathecal injections (P5 2.7x10-5 in TXVI) and male

gender (P 5 0.025 in AALL0232) were associated with hypersensitivity.

HLA alleles DQB1*02:02, DRB1*07:01, and DQA1*02:01 were associ-

ated with PEG-ASP hypersensitivity (P < 6.2x10-6). The three alleles

were in the same haplotype. All genome-wide significant (P < 5x10-8) var-

iants fell in the HLA loci on chromosome 6. The top hit rs28383330 (Pmeta

5 1.6x10-12) is located 5’ of the HLA-DQA1 gene.

CONCLUSIONS: Although hypersensitivity reactions to L-ASP and

pegaspargase are due to different epitopes, they share the same HLA risk

alleles.
303 Ruling out penicillin allergy at a university
hospital: proof of concept.
Levi Keller1, Matthew Miller, PharmD2, Misha Huang, MD1, Nichole

Neville, PharmD2, Taylor Morrisette, PharmD2, Anjeli Kalra, MD1; 1Uni-

versity of Colorado, 2University of Colorado Hospital.

RATIONALE: Reported penicillin allergy results in excessive antibiotic

use, complications, and cost. We hypothesized that a protocol evaluating

penicillin allergy in the inpatients with skin prick testing, intradermal

testing and graded oral challenge to amoxicillin would reduce excessive

antibiotics, complications, and healthcare costs.

METHODS: Patients admitted to the University of Colorado Hospital

with an active penicillin allergy and receiving antibiotics were selected for

the study. These patients were evaluated if they were appropriate and

willing to undergo skin prick and intradermal testing followed by oral

graded challenge to amoxicillin. Patients with negative testing were

educated regarding their results, the electronic health record was updated,

and patients were given documentation describing their test result.

RESULTS: 20 patients ultimately underwent evaluation. We found that

(17,85%) patients had results ruling out IgE mediated penicillin allergy.

Antibiotic complications were not observed (18, 90%) patients, however,

(2, 10%) patients had vancomycin resistant enterococcus prior to testing.

Penicillin use was 5.5 fold higher, and beta lactam use was 1.6 fold higher

after evaluation. Antibiotic prescribing was reduced by 23% after testing,
and average antibiotic days were 53.3 in those with penicillin allergy

compared to 37.6 without. Initial wholesale antibiotic cost analysis

suggests savings of $187/patient. ICU transfer occurred in (2, 10%)

patients for oral challenge, but was avoided in (2,10%) patients that would

have required desensitization.

CONCLUSIONS: Evaluating inpatients for penicillin allergy effectively

changed prescribing patterns on an initial intervention. This initial proof of

concept could serve as a model for resource devotion and expansion to

other affiliated hospitals.
304 Clinical Significance of the Skin Test for the
Diagnosis of Ranitidine-induced Immediate
Hypersensitivity Reaction
Jieun Yu1, Da Woon Sim1, Young-Il Koh1; 1Division of Allergy, Asthma,

and Clinical Immunology, Department of Internal Medicine, Chonnam

National University Medical School, Gwangju, Korea.

RATIONALE: Ranitidine is often known to cause an immediate hyper-

sensitivity reaction. The aim of this study is to evaluate the clinical

significance of skin tests with ranitidine.

METHODS: We retrospectively reviewed the medical records of 52

patients who underwent skin tests with ranitidine for immediate hyper-

sensitivity reactions at Chonnam National University Hospital from 2016

to 2019. A skin prick test (SPT)was performed at a concentration of 25mg/

mL, and if the SPTwas negative, intradermal tests (IDT) were performed

sequentially at 0.25 mg/mL, 2.5 mg/mL, and 25 mg/mL.

RESULTS: Out of 52 patients, 29 were positive for SPT; for IDTs, 9 were

positive at 0.25 mg/mL, 10 were positive at 2.5 mg/mL, 3 were positive at

25 mg/mL, and 1 patient was negative for all concentrations. We analyzed

36 patients who were determined whether or not ranitidine is a causative

drug by the drug provocation test or clinically, and the area under the ROC

curve for SPT with IDT at a concentration of 0.25 mg/mL was 0.78, and

was larger than for the SPT alone or the IDT at a higher concentration.

Furthermore, it showed 90% sensitivity, 67% specificity, 93% PPV, and

57% NPV.

CONCLUSIONS: A SPTat a concentration of 25mg/mLwith an IDTat a

concentration of 0.25mg/mL is considered the best skin test method for the

diagnosis of ranitidine-induced immediate hypersensitivity reaction. If the

IDT is positive at a higher concentration than 0.25 mg/mL or the medical

history is ambiguous, a drug provocation test should be performed.
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305 Nursing Administered Questionnaire to Identify
Pediatric Inpatients Eligible for Dose Graded
Penicillin Challenge
David Stukus, MD FAAAAI1, Juan Chapparo, MD1, Jessica

Hehmeyer, MHA1, Cory Hussain, MD2, Kelsey Lecerf, MD1, Charlie

Macias, MHA1, Joshua Watson, MD1, Maria Vegh1; 1Nationwide Chil-

dren’s Hospital, 2University of Colorado School of Medicine and Denver

Health Medical Center, Denver, Colorado.

RATIONALE: Recent evidence has demonstrated that children with

history of delayed onset and mild symptoms while taking penicillin can

safely receive penicillin again through oral challenge.

METHODS: A 6-item questionnaire was developed as part of a decision

support tool within the electronic medical record (EMR) designed to

clarify reported penicillin allergies among children admitted to an

Infectious Disease service at a pediatric tertiary care referral center.

Penicillin allergy documented in the EMRat the time of admission prompts

the intake nurse to ask further questions clarifying details: antibiotic name,

character of symptoms, timing of onset, need for epinephrine/hospitaliza-

tion, duration since reaction, and re-exposure. An algorithm based upon

responses prompts the physician inpatient team to assess eligibility for

dose-graded challenge, remove allergy from the EMRwithout a challenge,

or to defer any testing.

RESULTS: Between May 1, 2018 and July 31, 2019, the nursing

questionnaire was completed for 114/192 (59.4%) patients with penicillin

allergy listed on their EMR at time of admission and was bypassed on 42

(21.9%) patients. Amoxicillin (62.3%) was the most commonly reported

allergy, 12.2% reported need for epinephrine/hospitalization, and 12.3%

received the same antibiotic again without problems. Isolated rash (62.3%)

was themost common symptom and 60.5% reported symptomonset on day

1. Twenty-two (11.5%) patients had penicillin allergy removed from their

EMR prior to discharge.

CONCLUSIONS: Dose-graded challenges in the inpatient pediatric

setting provide an opportunity to clarify reported penicillin allergy.

Incorporating clarifying questions and decision support tools in the EMR

can facilitate this process.
Y
306 Skin Testing and Oral Amoxicillin Challenge in
the Outpatient Allergy and Clinical Immunology
Clinic in Penicillin-Allergic Pregnant Women
S
U
N
D
A

Margaret Kuder, MD1, Maria Lennox2, Lily Pien, MD FAAAAI3;
1Cleveland Clinic, 2Buffalo Medical Group, 3Cleveland Clinic Foundation.

RATIONALE: Penicillin-type antibiotics are the antibiotic of choice for

pregnant women who are group B streptococcal (GBS) carriers. For

penicillin allergic individuals, skin testing, followed by observed oral

challenge, is recommended. Prior data demonstrate a low risk of adverse

reaction with skin testing in pregnant women, but subsequent oral

challenge was not pursued.

METHODS: We conducted a retrospective chart review of pregnant

patients labeled as penicillin allergic who underwent penicillin skin testing

as an outpatient between 2014-2019 at our tertiary academic healthcare

institution. Patients underwent oral amoxicillin challenge based on the

discretion of the allergy provider.We evaluated index reaction history, skin

test results, oral challenge results, and subsequent antibiotic exposure.

RESULTS: Forty-six pregnant women underwent skin testing for

penicillin allergy without adverse reactions. Forty-four (95.6%) patients

had negative results. Eighteen women (39%) completed an oral challenge

without adverse reactions. Patients challenged versus not challenged did

not differ in patient age, gestational age, latency since index reaction or

reaction history risk level. Twenty-eight women received peripartum

antibiotics, (15 received penicillin/ampicillin, 10 cephalosporin, 3 other),

without adverse reaction. There was no difference in peripartum antibiotic
administration between those who did or did not complete an in-office oral

challenge.

CONCLUSIONS: Penicillin skin testing and oral challenge in pregnant

women can be performed in the outpatient setting and, in our study, was not

associated with adverse outcomes. There was no difference in peripartum

antibiotic use between women who were or were not challenged. Further

research is needed to determine the utility of oral challenge in pregnant

patients.
307 Development of a Penicillin Allergy Electronic
Decision Support Pathway for Pediatric
Inpatient Admissions
Kelsey Lecerf, MD1, Juan Chaparro, MD1, Jessica Hehmeyer, MHA1,

Cory Hussain, MD2, Charlie Macias, MHA1, Maria Vegh1, Joshua

Watson, MD1, David Stukus, MD FAAAAI1; 1Nationwide Children,
2Denver Health.

RATIONALE: Clarification of self-reported penicillin allergy is increas-

ingly important. We developed a novel approach to penicillin allergy

clarification using the electronic medical record to identify optimal

candidates during inpatient pediatric admissions for dose-graded penicillin

challenges without prior skin testing.

METHODS: All patients with a reported penicillin allergy admitted to the

Infectious Disease inpatient service at a tertiary care referral center from

May 2018 through July 2019 were eligible. We created a mechanism to

identify these patients and prompt the use of a nurse directed questionnaire

at the time of admission. Family history of penicillin allergy and re-

exposure to penicillin without symptoms prompted the provider to remove

the allergy. A history of mild or delayed-onset symptoms recommended a

dose-graded challenge during admission. A standardized documentation

template and order set containing nursing orders were created. Embedded

referral logic triggered an outpatient allergy referral upon discharge for

eligible patients who did not complete a dose-graded challenge.

RESULTS: Among 3817 patients, 192 (5%) had a reported penicillin

allergy. Nursing questionnaire was completed for 114 (59.4%) with 73

(64%) candidates for dose-graded challenge. Only 6 patients completed a

challenge, with 4 using the order set. Twenty-two patients (11.5%) had

their penicillin allergy removed from the EMR at time of discharge.

CONCLUSIONS: Dose-graded challenges in the inpatient pediatric

setting provide an opportunity to clarify reported penicillin allergy.

Incorporating decision support tools into the EMR can facilitate this

process. Next steps involve utilizing quality improvement methodology to

address challenges associated with implementation.
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308 The Penicillin Allergy Label and Pregnancy-
Related Outcomes
Allison Ramsey, MD FAAAAI1, Kwame Okrah2, Shahzad Mustafa, MD

FAAAAI1, Mary Staicu, PharmD1; 1Rochester Regional Health, 2J.L.Ok-

rah & Company LLC.

RATIONALE: There is limited data on the effect of the penicillin allergy

label (PAL) in pregnancy-related outcomes, including among Group B

Streptococcus (GBS)-positive women.

METHODS: We performed a retrospective analysis of all deliveries at

Rochester Regional Health from 2013-2018. We evaluated the effect of the

PAL on GBS colonization, number of C-sections, labor duration,

gestational age, maternal and fetal length of stay, neonatal antibiotic

therapy, 5 min APGARs, NICU admissions, neonate oxygen therapy, and

birthweight. We also examined these same outcomes among only GBS-

positive women with and without PAL. A chi square test was used for

categorical variables and t-test was used for continuous variables.

RESULTS: There were 20,267 live births analyzed, with 18,448 (91%)

womenwithout PAL and 1,819 (9%)womenwith PAL. Themedian ages of

the PAL and non-PAL groups were 32 [interquartile range (IQR) 28-36],

and 31 (IQR 27-35), respectively. There were no statistically significant

differences between women with and without PAL and their neonates with

regards to GBS colonization, number of C-sections, labor duration,

gestational age, maternal and fetal length of stay, neonatal antibiotic

therapy, 5 min APGARs, NICU admission, neonate oxygen therapy, and

birthweight. There were also no differences in the same outcomes in only

GBS positive women with and without PAL.

CONCLUSIONS: Our analysis did not demonstrate any significant effect

of the PAL in pregnancy-related outcomes, including among GBS positive

women. These results may be limited by potentially confounding data that

we were unable to easily extract from the electronic health record.
309 A SIMPLE TOOL FOR RISK STRATIFICATION OF
DRUG PROVOCATION TEST WITH NON-
STEROIDAL ANTI-INFLAMMATORY DRUG
Nathalia Vital, M~A�dico1, Caroline Ferreira, MD1, Raissa Roque2, Alex

Lacerda, CME1, Chayanne Araujo, MD3, Dirceu Sole, MD PhD

FAAAAI4, Ines Nunes1, Luis Felipe Ensina, MD, PhD2; 1Unifesp, 2Fed-

eral University of S~A£o Paulo, 3UNIFESP- Federal University of S~A£o

Pau, 4Universidade Federal de Sao Paulo.

RATIONALE: Drug provocation test (DPT) is considered the gold

standard for non-steroidal anti-inflammatory drug hypersensitivity

(NSAIDs) diagnosis. This study aimed to develop an instrument capable

of stratifying the risk of reaction associated with DPT to NSAIDs.

METHODS: A four-question instrument contemplating criteria consid-

ered as risk factors for NSAIDs reactions was developed. A score was

assigned to each answer. Based on the final score, the risk of a reaction

during the DPT was classified from low to high. The questionnaire was

completed with data from medical records of patients undergoing DPT

with NSAIDs from June 2016 to May 2019. The positivity was analyzed

according to risk stratification.

RESULTS: During the study period, 107 patients underwent DPT with

NSAIDs (xx female, mean age xx), of which 52were classified as high risk,

42 moderate, and 13 low risk. Positivity rate to DPTwas 11.5% in high risk

and 11.9% in moderate-risk patients. Most of them presented isolated

palpebral angioedema (77%), one urticaria and one anaphylaxis. Drugs

triggering symptoms during DPTwere ASA (66%), nimesulide (22%) and

paracetamol (12%). None of the patients classified as a low risk had

reactions during DPT.

CONCLUSIONS: Our questionnaire demonstrated to be a useful tool in

predicting reactions for patients with low risk, but not for moderate/high

risk. Adjustments in the questions and a prospective analysis are

mandatory for future validation.
310 Ceftriaxone allergy in a pediatric cohort
Ashwag Alsaidalani1, Sofianne Gabrielli, MSc1, MOSHE BEN-

SHOSHAN2, CHRISTINE McCusker1, ANDREW OKEEFE3, Elissa

Abrams4, JENNIFER PROTUDJER4, ELANA LAVINE5, TRACY

PITT6, ADELLE ATKINSON7, Thomas Eiwegger, MD7; 1Mcgill univer-

sity, 2Mcgill univesrity-montreal children hosptial, 3NI allergy and immu-

nolgy, 4UNIVERSITYOFMANITOBA, 5HUMBERRIVERHOSPITAL,
6MIDTOWN PEDIATRICS, 7HOSPITAL FOR SICK CHILDREN.

RATIONALE: Ceftriaxone allergy in children is common and in this small

cohort we aimed to characterize the demographic and clinical histories of 14

children with reported immediate drug hypersensitivity to ceftriaxone.

METHODS: Data was collected from children presenting to the Montreal

Children’s Hospital with suspected ceftriaxone allergy. A standardized

questionnaire was completed by the patient’s parents about the suspected

allergic reaction. We had a total of 14 children who had history of allergic

reaction after receiving ceftriaxone.
RESULTS: Among the 14 patients with suspected ceftriaxone allergy,60%

were males and median age was 7 (IQR: 2.90,13.13). Among all,12 (85%)

underwent skin testing to ceftriaxone including prick tests and intradermal (ID

20mg/ml ).Three patients (25%) had a positive ID test and were instructed to

avoid ceftriaxone and 9 patients (75%) had a negative skin test. Among the

group with negative skin tests, three (33 %) had a negative challenge to

ceftriaxone,4 patients (44%) had a negative oral challenge to cephalosporins

but were not interested in ceftriaxone challenge and one patient was instructed

to avoid all cephalosporins completely given a history ofmild liver disturbance

and eosinophilia which was suggestive of DRESS.There was one patient with

negative skin testing and a pending IV ceftriaxone challenge.

CONCLUSIONS: The majority of children in this cohort with a history of

immediate hypersensitivity reactions to ceftriaxone had negative skin testing

and one-third had a successful challenge to IV ceftriaxone.We aim to extend

our cohort to determine factors associated with true ceftriaxone allergy.
311 Biomarkers Associated with Hypersensitivity
Reactions to Chemotherapeutic Agents.
F. Javier Fernandez1, Teodorikez Jimenez Rodriguez2, Maria Ruano-

Zaragoza3, Purificaci�on Gonzalez-Delgado3, Victor Soriano-Gomis3;
1UMH Alicante G.University Hospital - Allergy Sect., 2Section of Allergy,

ISABIAL-Alicante General University Hospital. Alicante, Spain, 3Section

of Allergy, ISABIAL-Alicante General University Hospital. Alicante, Spain.

RATIONALE: New phenotypes of hypersensitivity reactions (HSR) have

been described due to thewide use of chemotherapy, however, biomarkers other

than tryptase to confirm the reaction are not feasible. Our goal was to determine

the value of tryptase and IL-6 during desensitization to chemotherapy agents.

METHODS: The phenotype of the HSR was established according to the

clinical characteristics, the result of the skin tests and the biomarkers

(tryptase and IL-6) at the time of the initial reaction during desensitization.

Tryptase were quantified by ImmunoCAP and IL-6 was quantified by flow

cytometry using the CBA method.

RESULTS: We compare the results of 8 patients, 4 of them presented HSR

suggestive of phenotype 1 (Ph1); the other 4 patients had cytokine release

reactions (CRR) over 55 desensitization procedures.

The mean baseline tryptase level in Ph1 was 5.2560.99 ng/ml vs 5.0561.67

in CRR; while during the desensitization reactions were 9.264.79 vs

3.3760.9 respectively (p<0.05). On the other hand, the mean baseline IL-6

levels was 10 pg/ml in both groups, but after reactions during desensitization

in the CRR the levels were 6659pg/ml69026.2 pg/ml, but no change was

observed in patients with Ph1 (p<0.01).

Tryptase increases were detected in patients with Ph1, while IL-6 elevations

were observed in CRR. We didn’t have blended reactions until now.

CONCLUSIONS: Tryptase elevation occurred in patients with IgE-medi-

ated reactions, without changes in the IL-6 levels. But the opposite is true in

CRR that raises IL-6 but no tryptase levels, thus IL-6 could be a potential

biomarker for identifying cytokine-release reactions.
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312 Atopic Associations with Reported Penicillin
Allergy in a Pediatric Cohort
Maria Davila1, Rachael Rosow1, Victoria Martin, MD1, Yamini

Virkud, MD FAAAAI1, Hannah Seay2, Qian Yuan, MD PhD1, Wayne

Shreffler, MD PhD FAAAAI3; 1Massachusetts General Hospital, 2Mass-

General Hospital for Children, 3Massachusetts General Hospital /

Harvard.

RATIONALE: Penicillin is the most commonly reported drug allergy.

The association between drug allergy and other atopic diseases (such as

eczema or IgE mediated food allergies) remains poorly understood.

METHODS: The Gastrointestinal Microbiome and Allergic Proctocolitis

(GMAP) study is a prospective observational cohort study designed to look

at the development of food allergies, including food protein induced

allergic proctocolitis (FPIAP), in 1003 healthy newborn infants. The

current project expands upon the previously collected data by retrospec-

tively chart reviewing the incidence of amoxicillin and penicillin allergy in

the GMAP cohort. Active subjects were retrospectively chart reviewed to

determine their incidence of documented drug allergy. Statistical analyses

were performed using chi-square tests and logistic regression.

RESULTS: Of the 823 actively enrolled participants 83 were diagnosed

with an amoxicillin and or penicillin allergy, giving a cumulative incidence

of 10.4%.We found a significant association between FPIAP and penicillin

allergy, odds ratio 2.1 (95% CI: 1.3, 3.5; p<0.005). We did not find an

association between penicillin allergy and eczema or IgE mediated food

allergy.

CONCLUSIONS: In this healthy infant cohort, the development of

penicillin allergy appears to be increased among infants with FPIAP

compared to unaffected participants. Ongoing research with this cohort

may offer a unique longitudinal perspective about associations between

atopic dermatitis, IgE mediated food allergies and Allergic Proctocolitis

with penicillin allergy over time.
313 Are skin tests to Rituximab a risk marker for
Rituximab hypersensivity?
S
U
N
D
A
Y

Jonnathan Acevedo Galvis, Resident Doctor1, Emilio Solano1, Cristiana

Solorzano Zepeda1, Belen De La Hoz, MD PhD1; 1Ram�on y Cajal Univer-

sity Hospital.

RATIONALE: The main objective of this work is to evaluate the utility of

the skin tests (ST) to Rituximab as a risk marker of reaction during the first

desensitization.

METHODS: We performed a retrospective study comprising 25

Rituximab allergic patients from 2009 to 2019. After the initial assessment

we classified the patients as high risk (due to a severe original reaction) and

low risk (mild-moderate). The patients with high risk underwent desen-

sitization and the patients with low risk completed the study with

provocation test. All patients underwent ST previously (Prick-test: 10

mg/ml and 1 mg/ml and Intradermal test 1 mg/ml).

RESULTS: After an initial assessment, 8/25 patients were classified as

high risk and 4 of them (50%) presented an ST positive. During their first

desensitization, 5/8 (62.5%) presented a hypersensitivity reaction and 3 out

of 5 (60%) of them had positive ST. After the first desensitization, 11 more

desensitizations were performed to high risk patients with no other adverse

events, yielding a 90% success rate.

As for the 17 low risk patients, only one presented positive ST (6%).

During their first desensitization, 6/17 (35%) presented a hypersensitivity

reaction even though all of them had negative skin tests. Forty-nine

desensitizations were later on performed in these low risk patients, being

tolerated in 95% of the cases.

CONCLUSIONS: Patients assessed as high risk, have a greater proba-

bility to develop a reaction during their first desensitization to Rituximab

and positive skin tests should be likewise considered as a risk marker.
314 Burden of emergency department utilization for
hereditary angioedema
Brian Cheng1, Jonathan Silverberg, MD, PHD, MPH1, Jonathan Samet1,

Anna Fishbein, MD2; 1Northwestern University Feinberg School of Med-

icine, 2Northwestern University McGraw Medical C.

RATIONALE: Previous studies before the introduction of C1-esterase

inhibitor therapy demonstrate frequent emergency department (ED) visits.

However, little is known about current patterns of care and abdominal

imaging for HAE patients in the ED.

METHODS: We analyzed the 2015-2016 National Emergency Data

Sample, a cross-sectional, representative sample of ED visits in the US.

Multivariable logistic regression models invoking stepwise selection were

constructed to determine associations of ED visits for HAE. Regression

models adjusted for age, sex, and payer were constructed to assess odds of

abdominal pain, radiologic imaging, and incidence of conditions requiring

abdominal imaging.

RESULTS: There were an estimated 7,073 ED visits with a primary HAE

diagnosis between 2015-2016. Geometric mean and total costs of ED care

for HAE patients during the two-year period were $3,598 and $55,842,163,

respectively. In logistic regression models invoking stepwise selection, ED

visits for HAE vs angioedema occurred more often during the autumn

months (adjusted OR [aOR] [95% CI]: 1.39 [1.08-1.78]), but were

inversely associated with older age (40-59 years: 0.49 [0.29-0.82], 60+

years: 0.24 [0.08-0.70]), lack of insurance (0.44 [0.30-0.66]), and weekend

visit (0.82 [0.72-0.95]). ED visits for HAE vs angioedema had higher odds

of abdominal pain diagnosis (aOR [95% CI]: 40.54 [25.09-65.50]), with

;10 times higher odds of abdominal CT and x-ray imaging, without

increased incidence of common pathologies that indicate need for

abdominal imaging. One in 10 ED visits for HAE led to inpatient

hospitalization.

CONCLUSIONS: There is substantial financial burden of ED utilization

among patients with HAE, with high rates of unnecessary abdominal

imaging.
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315 Gastrointestinal (GI) Adverse Events (AEs)
Observed With Berotralstat (BCX7353)
Treatment for Hereditary Angioedema (HAE)
are Primarily Mild, Self-limited, and Diminish
with Time on Treatment
Douglas Johnston, DO FAAAAI1, William Lumry, MD FAAAAI2,

Aleena Banerji, MD FAAAAI3, Emel Aygoren-Pursun, MD4, Jonathan

Bernstein, MD FAAAAI5, Marcus Maurer, MD6, Marco Cicardi, MD7,

Sandra Christiansen, MD FAAAAI8, Bruce Zuraw, MD8, Sylvia

Dobo, MD9, Paula Busse, MD FAAAAI10, Huamin Li11, Melanie

Cornpropst, PhD PharmD9, Heather Iocca9, Eniko Nagy, MD9, Sharon

Murray, PhD9, Philip Collis, PhD9, William Sheridan, MB BS FRACP

FACP9, Marc Riedl, MD MS12; 1Asthma & Allergy Specialists, P.A.,
2Allergy and Asthma Specialists, 3Massachusetts General Hospital,
4Universit€atsklinikum Frankfurt, 5University of Cincinnati, 6Charite

- Universitatsmedizin Berlin, 7Universita di Milano, 8University of

California San Diego, 9BioCryst Pharmaceuticals, Inc., 10Icahn

School of Medicine at Mount Sinai, 11Institute for Asthma and Al-

lergy, 12University of California, San Diego.

RATIONALE: APeX-2, a randomized double-blind, placebo-controlled

study, evaluated efficacy and safety of berotralstat, an oral kallikrein

inhibitor, as once-daily prophylaxis in HAE Type 1/2 (NCT03485911).

METHODS: Subjects (n5121) were randomized into 3 arms (berotralstat

110mg, 150mg or placebo). All AEs were recorded over 24 weeks. AE

incidence was analyzed overall and by onset month, defined as 4 weeks.

RESULTS: AE incidence was similar in all 3 arms over the 24-week

period, occurring in 82.9%, 85.0% and 76.9% of subjects receiving 110mg,

150mg, and placebo respectively. The greatest incidence of AEs was

reported in the first month of study (51.2%, 42.5% and 59.0%) and

afterwards declined. Gastrointestinal abdominal-associated AEs occurred

primarily in the first month: 34.1%, 30% and 33.3% of 110mg, 150mg, and

placebo subjects, respectively. In the 2nd and 3rd month, GI AEs were more

common in subjects receiving 110mg (9.8% and 4.9%) and 150mg (17.5%

and 8.1%) compared to placebo (2.6% and 2.6%). By the 4th month, GI

AEs had a similarly low incidence in all 3 arms (2.4%, 2.7% and 2.7%),

which was sustained. GI events were generally mild except for 2 subjects

on 110mg experiencing brief, severe abdominal pain. One subject on

110mg discontinued due to moderate dyspepsia, nausea, and vomiting.

87.8%, 90.0% and 92.3% of GI AEs resolved without medication on

110mg, 150mg, and placebo.

CONCLUSIONS: GI AEs were predominantly mild, self-limited, and

most frequent in the first 3 months of treatment. The rate of GI events with

berotralstat was similar to placebo in months 4 through 6.
316 Efficacy of Lanadelumab in Hereditary
Angioedema Patients With and Without Prior
Long-Term Prophylaxis Use: Interim Results
From the HELP Open-Label Extension Study
Kim Paes1, Timothy Craig, DO FAAAAI2, Jonathan Bernstein, MD

FAAAAI3, Hilary Longhurst, MD4, Emel Aygoren-Pursun, MD5, Chris-

tina Nurse, PhD1, Bruce Zuraw, MD6, Joshua Jacobs, MD7; 1Shire, a

Takeda company, Lexington, MA, USA, 2Penn State University Hershey

Medical Center, Hershey, PA, USA, 3Bernstein Allergy Group, Inc., Cin-

cinnati, OH, USA, 4Addenbrooke’s Hospital, Cambridge University Hos-

pitals NHS Foundation Trust, Cambridge, and University College London

Hospitals, London, UK, 5Angioedema Centre, University Hospital Frank-

furt, Goethe University, Frankfurt, Germany, 6University of California San

Diego, La Jolla, CA, USA, 7Allergy and Asthma Clinical Research, Wal-

nut Creek, CA, USA.

RATIONALE: Lanadelumab prevented hereditary angioedema (HAE)

attacks in the phase 3 HELP Study. Previous use of long-term prophylaxis

(LTP) may indicate greater HAE disease severity. Findings for patients

according to prior LTP use from the ongoing HELP open-label extension
(OLE; NCT02741596) are reported, reflecting cumulative results through

31August2018.

METHODS: Patients ≥12 years old with HAE type I/II received

lanadelumab 300mg every 2 weeks (q2wks), including HELP Study

rollover patients (n5109/113 [96.5%] completers), and newly enrolled

nonrollover patients (n5103) who could receive both existing LTP and

lanadelumab for ≤3 weeks. The number of HAE attacks was reported as

monthly attack rate (attacks/4 weeks) and compared with historical

monthly rate for the 3 months preceding HELP (rollover)/OLE (nonroll-

over) enrollment.

RESULTS: Overall, 106/212 patients (50.0%) received prior C1-INHonly

LTP (53 rollover, 53 nonrollover), 19 (9.0%) received other LTP, and 87

(41.0%) had no prior LTP (47 rollover, 40 nonrollover). Patients with prior

C1-INH only LTP had mean (SD) attack rates/4 weeks of 2.9 (2.8)

historically and 0.3 (0.6) with lanadelumab treatment (mean 77.1%

reduction; median 97.0% reduction). Patients without prior LTP use had

mean (SD) attack rates/4 weeks of 3.0 (3.8) historically and 0.2 (0.6) with

lanadelumab (mean 91.4% reduction; median 98.8% reduction). Patients

switching from other LTP also experienced attack rate reductions with

lanadelumab. Reductions in attack rate were comparable between rollover

and nonrollover patients in all subgroups.

CONCLUSIONS: Long-term treatment with lanadelumab 300mg q2wks

significantly reduced monthly HAE attack rates compared with 3-month

historical baseline in patients with and without prior C1-INH LTP use.
317 Burden of Autoimmune Disorders Among
Patients With Hereditary Angioedema in the
United States
Raffi Tachdjian, MD MPH FAAAAI1, Sujana Borra2, Sulena Shrestha2,

Li Wang2, Joseph Chiao, MD3, Dylan Supina3, Ami Patel3; 1David Geffen

School of Medicine, University of California-Los Angeles, 2STATinMED

Research, 3CSL Behring.

RATIONALE: In patients with hereditary angioedema (HAE) due to C1-

inhibitor (C1-INH) deficiency, unregulated activation of the classic

complement pathway may promote deposition of immune complexes

into tissues and contribute to development of autoimmune disease. As part

of a broad, retrospective study, we compared the burden of comorbid

autoimmune disorders in patients with and without HAE.

METHODS: Using the Truven HealthMarketScan� Commercial Claims

database from October 1, 2012 to September 30, 2017, we assessed and

compared the frequency of comorbidities in patients with HAE versus a

demographically matched population without HAE at a ratio of 1:5.

Patients with HAE were identified based on having ≥1 prescription claim

for HAE-specific medication. Patients with ICD-9/ICD-10 codes for the

following autoimmune disorderswere identified: lupus, Hashimoto’s

thyroiditis/autoimmune thyroiditis (HT/AT), connective tissue disorders

(CTD), rheumatoid arthritis (RA), and sicca (Sj€ogren’s syndrome).

RESULTS: A total of 2076 patients (346 HAE, 1730 non-HAE) were

identified (mean age, 40 years; female/male, 71%/29%). Compared with

the non-HAE cohort, the HAE cohort had a significantly higher proportion

of patients with ≥1 autoimmune disorders of interest (11.56% vs 3.18%;

P<0.0001). The HAE cohort had a significantly higher proportion of pa-

tients with lupus (9.54% vs 2.25%, P<0.0001), HT/AT (3.18% vs

0.98%, P50.0012), CTD (3.18% vs 0.23%, P<0.0001), and sicca

(1.73% vs 0.23%, P50.0002).

CONCLUSIONS: Patients with HAE have a higher burden of autoim-

mune disorders compared with patients without HAE. Further research is

needed to validate the role of C1-INH in autoimmune diseases and assess

the impact of HAE management on these conditions.
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318 Consistent Reduction in HAE Attack Rate with
Lanadelumab Regardless Of Baseline Attack
Frequency: Interim Findings From the Phase 3
HELP Study Open Label Extension (OLE)
Y

Aleena Banerji, MD FAAAAI1, Marc Riedl, MD MS2, Raffi

Tachdjian, MD MPH FAAAAI3, Christina Nurse, PhD4, Kim

Paes, BSc5, Huamin Li6, Sorena Kiani-Alikhan, MBPhD FRCP

FRCPath7; 1Massachusetts General Hospital, Harvard Medical School,

Boston, MA, 2University of California, San Diego, San Diego, CA,
3AIRE Medical of Los Angeles, University of California Los Angeles,

Los Angeles, CA, 4Shire (a Takeda company), Lexington, MA, 5Shire, a

Takeda company, Lexington, MA, 6Institute for Asthma and Allergy,

Chevy Chase, MD, USA, 7Barts Health NHS Trust, London, UK.

RATIONALE: Efficacy of lanadelumab in preventing HAE attacks was

demonstrated in the phase 3 HELP Study (NCT02586805) and ongoing

OLE (NCT02741596). Findings from an exploratory analysis evaluating

efficacy by baseline HAE attack rate are presented, reflecting cumulative

results through 31August18..

METHODS: Patients with ≥1 attack/4 weeks at baseline who continued

from the HELP Study (rollovers) received a single 300mg lanadelumab

dose on Day 0, then 300mg every 2 weeks (Q2W) after their first attack

(regular dosing stage). Patients who were not HELP Study participants

(nonrollovers) with ≥1 historical attack/12 weeks received 300mg Q2W

from Day 0. Monthly HAE attack rate (regular dosing stage for rollovers;

from Day 0 for nonrollovers) was evaluated by baseline rates of <1, 1 to

<2, 2 to <3, or ≥3 attacks/month.

RESULTS: In 212 patients (rollover, n5109; nonrollover, n5103),

baseline HAE attack rate was <1 for 11.8% (0 rollovers, 25 nonrollovers);

1 to < 2 for 34.9% (35 rollovers, 39 nonrollovers); 2 to <3 for 14.2% (19

rollovers, 11 nonrollovers); and ≥3 for 39.2% (55 rollovers, 28 nonroll-

overs) of patients. With lanadelumab treatment, median (range) reductions

in HAE attack rate from baseline were -92.2% (-100.0%, 852.8%) for

baseline attack rate<1; -100.0% (-100.0%, -32.4%) for baseline attack rate

1 to <2; -98.1% (-100.0%, -21.7%) for baseline attack rate 2 to <3; and

-96.5% (-100.0%, -32.4%) for baseline attack rate ≥3.
CONCLUSIONS: Treatment with lanadelumab produced marked re-

ductions in monthly HAE attack rates regardless of baseline attack

frequency, consistent with the results of the pivotal study.
D
A
319 Long-term Efficacy and Safety of Lanadelumab

for Prophylactic Treatment in Adolescent
Patients with Hereditary Angioedema (HAE)
S
U
N
Paula Busse, MD FAAAAI1, Raffi Tachdjian, MD MPH FAAAAI2, Hi-

lary Longhurst, MD3, Peng Lu, MD PhD4, Christina Nurse, PhD4, John

Anderson, MD5; 1Division of Allergy and Clinical Immunology, Icahn

School of Medicine at Mount Sinai, New York, NY, USA, 2AIRE Medical

of Los Angeles, and Division of Allergy & Clinical Immunology, David

Geffen School of Medicine at UCLA, Los Angeles, CA, USA, 3Adden-

brooke’s Hospital, Cambridge University Hospitals NHS Foundation

Trust, Cambridge, and University College London Hospitals, London,

UK, 4Shire, a Takeda company, Lexington, MA, USA, 5Alabama Allergy

& Asthma Center, Birmingham, AL, USA.

RATIONALE: The efficacy and safety of lanadelumab in HAE patients

were demonstrated in the HELP Study (NCT02586805) and ongoing open-

label extension (OLE; NCT02741596). Here we report findings for

adolescent patients (aged 12 to <18 years) from the HELP Study and

OLE (cumulative through 31August18).

METHODS: In the double-blind study, patients aged≥12 years with HAE
type I/II and ≥1 attack/4 weeks during run-in were randomized to receive

lanadelumab 150mg every 4weeks (q4wks), 300mg q4wks, 300mg q2wks,

or placebo. In the OLE, HELP Study rollover patients and nonrollover

patients received lanadelumab 300mg q2wks (after dose-and-wait period,
rollovers; from day 0, nonrollovers). Monthly HAE attack rates (attacks/4

weeks) and treatment-emergent adverse events (TEAEs) are reported.

RESULTS: In the double-blind study, 10/125 patients (8.0%) were

adolescents. In the placebo (n54), 150mg q4wks (n51), 300mg q4wks

(n53), and 300mg q2wks (n52) groups, respectively, mean (SD) monthly

attack rate was 1.83 (1.460), 1.000 (–), 0.99 (0.020), and 1.95 (1.341)

during the run-in period, and 0.92 (0.992), 0.000 (–), 0.30 (0.263), and 0.31

(0.433) during the treatment period. Three patients had 13 lanadelumab-

related TEAEs; none were serious/severe. In the OLE, 21/212 patients

(9.9%) were adolescents. Mean (SD) monthly attack rates for rollover

(n58) and nonrollover patients (n513), respectively, were 1.65 (1.158)

and 1.54 (0.971) at baseline, and 0.24 (0.346) and 0.06 (0.115) during

treatment, representing mean (SD) percentage changes of288.9% (11.27)

and296.7% (6.37). Eleven patients had 117 lanadelumab-related TEAEs,

none were serious/severe.

CONCLUSIONS: Lanadelumab was well tolerated and reduced attack

rates in adolescents with HAE.
320 Lanadelumab Provides Sustained PK/PD
Following Long-Term Treatment in Patients
with Hereditary Angioedema (HAE)
Yi Wang1, Jean Francois Marier, PhD2, Colin Chang2, Patrick Martin,

MD1; 1Takeda, 2Certara.

RATIONALE: The sustainability of pharmacokinetics (PK) and pharma-

codynamics (PD) following long-term treatment of lanadelumab, a plasma

kallikrein inhibitor, in the ongoing HELP open-label extension (OLE)

study for prevention of HAE attacks was evaluated.

METHODS: N5109 rollovers (patients who continued from the HELP

study) and N5103 non-rollovers received 300mg Q2W for ≤26 months in

the OLE. PK/PD in patients who received ≥10 months’ treatment in the

OLE were compared with patients in HELP who received 300mgQ2W for

6 months. PD was assessed using cHMWK, a biomarker of plasma

kallikrein activity. Analyses were performed using previously-established

population PK and PK/PD models.

RESULTS: Lanadelumab geometric mean PK parameters in the OLE for

rollovers, including CL/F (0.0293 L/h), Vc/F (15.2 L), Cave (30100 ng/

mL), Cmin (23900 ng/mL), and Cmax (34400 ng/mL), were comparable

to those for rollovers/non-rollovers combined, and for patients adminis-

tered 300mg Q2W during HELP. The mean rate of formation (12.4%/h),

rate of degradation (0.385 h-1), maximum inhibitory effect (53.6%), and

Cave (19.3%) of cHMWK for rollovers in the OLE were similar to roll-

overs/non-rollovers combined, and to patients in HELP. The sustainability

of lanadelumab PK/PD following long-term treatment is supported by low

HAE attack rates, which were comparable in rollovers/non-rollovers com-

bined during the OLE (0.220 attacks/4 weeks) and during HELP in patients

who received 300mg Q2W (0.257 attacks/4 weeks).

CONCLUSIONS: PK, PD, and exposure-response of lanadelumab in

patients who received 300mg Q2W for 6 months in HELP were similar to

those observed after 10 months of treatment in the OLE, indicating

sustained effect over long-term treatment.
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321 Post Marketing Safety Determination for
Subcutaneous C1-Inhibitor Prophylactic
Treatment in Hereditary Angioedema
Iwona Dziewa, DO1, Timothy Craig, DO FAAAAI1; 1Penn State

University.

RATIONALE: Subcutaneous C1-inhibitor ([C1-INH(SC)]Haegarda�) is

newly approved for prophylaxis in hereditary angioedema (HAE). The aim

of this quality assessment was to evaluate compliance, tolerability and

safety of C1-INH(SC) in our HAE patients.

METHODS: We conducted a telephone safety survey of our patients on

C1-INH(SC) prophylaxis to determine their tolerance of therapy. The study

met IRB exclusion.

RESULTS: Eleven out of thirteen patients were reached for an interview

(median age 39 years; 8 female/3 male). Nine responders (82%) used C1-

INH(SC) as directed, at appropriate dose and time interval. Patients

tolerated the medication very well, with a mean score of 4.6 (range: 1 to 5).

Ease of injection averaged at 4.2 (range: 1 to 5). Even though 73%had local

side effects from injections, compliance was not affected. None had any

other adverse effects. The average time to inject the medication was 5.9

minutes. All patients had decreased frequency of attacks. Prior to the start

of C1-INH(SC), the attack rate averaged at 2.3 attacks per month, while

after the start of C1-INH(SC), the attack rate decreased to an average of 0.3

attacks per month. All patients had improved quality of life, and 91% stated

they were less anxious.

CONCLUSIONS: Despite C1-INH(SC) being a subcutaneous injectable

medication with twice weekly dosing, our quality assessment demon-

strated that its use is associated with high compliance, tolerability and

safety in our HAE patients as well as improved quality of life.
322 Attack-Free Status of Patients With Hereditary
Angioedema (HAE) During Extended Treatment
With Lanadelumab in the HELP OLE Study
Marc Riedl, MD MS1, Douglas Johnston, DO FAAAAI2, William

Lumry, MD FAAAAI3, Jonathan Bernstein, MD FAAAAI4, Christina

Nurse, PhD5, Peng Lu, MD PhD6, Marcus Maurer, MD7; 1University of

California, San Diego, 2Asthma & Allergy Specialists, P.A., 3Allergy

and Asthma Specialists, 4Bernstein Allergy Group, Inc, 5Takeda, 6Shire,
7Charite - Universitatsmedizin Berlin.

RATIONALE: In the HELP study, 44%of patients with HAEwere attack-

free over 182 days’ treatment with 300mg lanadelumab every 2 weeks

(Q2W) and 77% during steady state (Days 70-182). We analyzed patient

attack-free status during the ongoing HELP open-label extension study

(OLE; NCT02741596).

METHODS: Patients ≥12 years old with HAE type I/II who continued

from HELP (rollovers) received 300mg lanadelumab on Day 0, then

300mg Q2W after their first attack (treatment period excluded the ‘‘dose-

and-wait’’ period). Patients who did not participate in HELP (nonrollovers)

but had ≥1 attack/12 weeks at baseline received 300mg Q2W from Day

0 (treatment period started from Day 0). Cumulative results through

31Aug2018 were analyzed.

RESULTS: 212 patients (n5109 rollovers, n5103 nonrollovers) received

lanadelumab over a mean (range) of 19.7 (0-26.1) months, including 193

(91.0%) who completed ≥12 months on study. The attack rate during the

treatment period was reduced by ≥70% in 99 (93.4%) rollover and 91

(88.3%) nonrollover patients versus baseline. 57.9% of patients (50.9%

rollovers, 65.0% nonrollovers) were attack-free for a period of >12
months, and 78.0% (76.4% rollovers, 79.6%nonrollovers) were attack-free

for a period of ≥6 months. On average, patients had a mean of 27.3 attack-

free days/month, and a mean attack-free duration of 291.3 days.

CONCLUSIONS: Consistent with the HELP Study, nearly 8/10 patients

receiving 300mg Q2Wwere attack-free for a period of ≥6 months, and the

majority (nearly 6/10) were attack-free for a period of >1 year, supporting

the efficacy of lanadelumab over an extended treatment period.
323 Review of Icatibant Use in the Winnipeg
Regional Health Authority
George Cai1, Chrystyna Kalicinsky1, Colin Barber1; 1University of

Manitoba.

RATIONALE: Icatibant is indicated to treat Hereditary Angioedema

(HAE) types I and II and is used off-label to treat HAEwith normal C1-INH

(HAE-nC1INH) and ACE-Inhibitor-Induced Angioedema (ACEI-AE). As

the Winnipeg Regional Health Authority (WRHA) became the first

Canadian jurisdiction to add icatibant to its formulary in 2015, we describe

the timeline to icatibant treatment, it’s effectiveness and the presence of

confounding factors.

METHODS: A retrospective chart review identified 23 icatibant-treated

angioedema attacks. Survival analysis was performed on the time (hours)

from emergency department (ED) presentation to non-icatibant treatment,

allergist consult, icatibant dispensation and administration, onset of

symptom relief (TOSR), and discharge or resolution (TR); comparisons

were with reference RCT data or between subgroups stratified by various

factors. Stratifiers included: etiology (HAE vs ACEI-AE), atopy, smoking,

site of angioedema, and initial conventional treatment with antihistamines,

epinephrine, glucocorticoids, C1-INH or fresh frozen plasma.

RESULTS: 100% of our HAE subgroup had HAE-nC1INH: the median

TOSR andTRwere similar to referenceHAE type I/II data (1.13 vs 0.8 hours,

p 5 0.34; 3.50 vs 8.0 hours, p50.11). Icatibant-treated ACEI-AE had a

greatermedianTOSR than referenceHAE type I/II data (4.86 vs 0.8, p50.01)

and had a greater TR compared to our HAE-nC1INH subgroup (19.5 vs 3.5,

p50.02); the median ACEI-AE TR was not different from natural history

(19.53 vs 4.0 hours, p50.18). Conventional trials of non-icatibant treatment

significantly delays time to treatment (7.78 vs 2.06, p50.03)

CONCLUSIONS: Icatibant may be an effective treatment for HAE-

nC1INH but not for ACEI-AE. Trialing conventional treatment delays

icatibant treatment.
324 Current Medical Management of Hereditary
Angioedema (HAE): Follow-up to a Large
Survey of US Physicians
Marc Riedl, MD MS1, Aleena Banerji, MD FAAAAI2, Richard Gower,

MD FAAAAI3; 1University of California, San Diego, 2Massachusetts

General Hospital, Boston, MA, 3Marycliff Clinical Research.

RATIONALE: Clinician surveys on HAE management in 2010 and 2013

revealed important trends in HAE care. The objectives of this follow-up

survey were to further evaluate current HAE management and the impact

of new treatment options on evolving clinician practice patterns over time.

METHODS: During June and July 2019, 5387 physicians were contacted

via postal mail (from HAEA and ACAAI mailing lists) to complete a 47-

question survey, of whom 177 responded (3%).

RESULTS: Across the three surveys, use of danazol as themost frequently

prescribed long-term prophylactic (LTP) HAE treatment dropped from

56% in 2010 to 20% in 2013 to 6% in 2019 (P<.001). Conversely, clini-
cians reporting C1-INH as the most commonly prescribed LTP increased

from 23% to 57% to 60% (P<.001), respectively, with the majority now

prescribing the subcutaneous (SC) form (41% SC vs 19% intravenous).

Regarding the strongest non-efficacy factor influencing treatment choice,

cost/insurance coverage surpassed adverse effects for clinicians,

increasing to 44% (from 24% in 2010 and 40% in 2013; P5.001), while

concern over adverse effects dropped to 16% (from 56% in 2010 and

30% in 2013; P<.001). The percentage of patients self-treating attacks

doubled since 2013 (27% to 54%; P<.001), and the home replaced the

emergency department (ED) as the most commonly reported setting for

attack treatment (54% vs 35%). Clinicians reported patient satisfaction re-

mains high, with only 1.5% of clinicians indicating patients are not satis-

fied with treatment.

CONCLUSIONS: These findings confirm current HAE treatment options

allow for higher rates of home treatment, decreased ED visits, and

increased patient satisfaction.
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325 Hereditary Angioedema and Pregnancy
Complications and Outcomes in a Population-
Based Cohort
Ami Patel1, Marjorie Treadwell, MD2, Sujana Borra3, Sulena Shrestha3,

Thomas Machnig4, Joseph Chiao, MD1, Ellen Bonagua1, Li Wang3, Flor-

ence Hsu5; 1CSL Behring, 2University of Michigan, 3STATinMED

Research, 4CSL Behring GmbH, 5Yale University School of Medicine.

RATIONALE: Pregnancy complications and outcomes in hereditary

angioedema (HAE) patients have not been well characterized. Prevalence

of pregnancy outcomes and obstetric complications were compared

between pregnant women with and without HAE in a national US

population.

METHODS: A pooled retrospective cohort of pregnant women was

identified within Truven Market Scan and Pharmetrics insurance claims

databases from 2012-2017 using at least one claim for a pregnancy

outcome. The HAE cohort was identified using a ICD-9 CM: 277.6/ ICD-

10 CM: D84.1 diagnosis and/or HAE prescription claim codes. Each HAE

patient was matched to 5 non-HAE patients by age, region, and health plan.

Propensity score matching (PSM) was used to compare outcomes.

RESULTS: A total of 227 HAE and 1,135 non-HAE patients with a mean

age of 31.7 years comprised the study population. HAE patients had a

significantly highermeanQuan-Charlson comorbidity index (0.39 vs. 0.16,

p<0.0001) and a higher risk of having at least one pregnancy-related risk

factor as compared to the non-HAE cohort (18.94% vs. 10.22%,

p50.00002). After PSM, the HAE cohort had a significantly lower

likelihood of having a singleton live birth (73.76% vs 82.18%,

p50.0413) and higher frequency of premature rupture of membranes

(9.41% vs 2.97%, p50.0073). There were no significant differences in

other delivery outcomes, complications during pregnancy, or postpartum

complications.

CONCLUSIONS: Live births were significantly fewer among women

with HAE, compared to women without HAE. Further investigations are

required to explore the underlying reasons and the impact of the C1-INH

deficiency status in the pathophysiology of maintaining a healthy

pregnancy.
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326 Relative Reductions in Attack Rate With

Prophylactic Berotralstat (BCX7353) in Subjects
with Hereditary Angioedema (HAE): Responder
Analysis from the APeX-2 Study
S
U
N
D
William Lumry, MD FAAAAI1, Marcus Maurer, MD2, Bruce

Zuraw, MD3, Aleena Banerji, MD FAAAAI4, Marc Riedl, MD MS5,

Douglas Johnston, DO FAAAAI6, Emel Aygoren-Pursun, MD7, Joshua

Jacobs, MD8, Richard Gower, MD FAAAAI9, H. James Wedner, MD

FAAAAI10, Karl Sitz, MD FAAAAI11, Markus Magerl, MD PhD12, Mel-

anie Cornpropst, PhD PharmD13, Jennifer Elder14, Heather Iocca15, Eniko

Nagy, MD13, Sharon Murray, PhD16, Philip Collis, PhD13, William

Sheridan, MB BS FRACP FACP13, Sandra Christiansen, MD FAAAAI17;
1Allergy and Asthma Specialists, 2Charite-Universitatsmedizin Berlin,
3University of California San Diego, 4Massachusetts General Hospital,
5University of California, San Diego, 6Asthma & Allergy Specialists,

P.A., 7Universit€atsklinikum Frankfurt, 8Allergy and Asthma Clinical

Research, 9Marycliff Clinical Research, 10Washington University School

of Medicine, 11Little Rock Allergy and Asthma Clinic, P, 12Universitats-

medizin Berlin, 13BioCryst Pharmaceuticals, Inc., 14PharPoint Research,

Inc., 15BioCryst Pharmaceuticals Inc, 16BioCryst Pharmaceuticals, 17UCSD.

RATIONALE: Berotralstat (BCX7353) is a once-daily oral inhibitor of

plasma kallikrein in development for prophylaxis of HAE. The Phase 3,

randomized, double-blind, placebo-controlled APeX-2 study

(NCT03485911) evaluated efficacy over 24 weeks. This analysis evaluated

percent responding and the effect of covariates on response.

METHODS: 121 subjects with HAE Type 1/2 and ≥2 investigator-

confirmed attacks in the 14-56 day baseline period were randomized 1:1:1

to receive berotralstat 150mg: 110mg: placebo. Responder status was
evaluated using logistic regression with treatment as an independent

variable. Separate stepwise logistic regressionmodels for≥50% and≥70%
relative reduction were constructed to identify independent factors

potentially affecting response. Variables evaluated were treatment group

(110mg or 150mg vs placebo), prior androgen use, age, body mass index

group, baseline attack rate (<2 vs ≥2/month), C1-INH function, C4 level,

gender, race, geographic region and weight group.

RESULTS: In the 150mg and 110mg berotralstat treatment groups

respectively, 57.5% and 51.2% of subjects had ≥50% relative reduction

in attack rate (150mg: p50.005, OR53.913; 110mg: p50.021,

OR53.042), 50.0% and 26.8% of subjects had ≥70% relative reduction

in attack rate (150mg: p50.002, OR55.630; 110mg: p50.212,

OR52.032), and 22.5% and 9.8% of subjects had ≥90% relative reduction

in attack rate (150mg: p50.073, OR53.605; 110mg: p50.748,

OR51.295). Of variables evaluated, only treatment (150mg berotralstat

vs placebo) was significant to stay in the model.

CONCLUSIONS: In the 150mg berotralstat dose group, 50.0% of

subjects had ≥70% reduction in baseline attack rate in APeX-2. Based

on covariate analysis, no statistically significant (p<0.05) predictors of

response other than treatment were identified.
327 Hereditary angioedema (HAE) prophylaxis with
plasma kallikrein inhibitors: Role of target
binding kinetics, pharmacokinetics and
treatment adherence
Rangaraj Narayanan1, Haobin Luo2, Zhiwei Zhang2, Paul Jasper2, Peng

Lu, MD PhD3, Salome Juethner1, Dan Sexton, PhD1; 1Shire (a Takeda

company), 2RES Group Inc, 3Shire, a Takeda company, Cambridge, PA.

RATIONALE: Unopposed activation of the contact system leads to

excessive production of plasma kallikrein (pKAL) and, subsequently,

increased release of bradykinin, a key mediator of HAE attacks. pKAL

inhibitors block contact system activation; the resulting disease control can

be driven by various drug-related factors. We sought to better understand

the impact of these factors via a quantitative systems pharmacology (QSP)

approach.

METHODS: Amechanistic biological model of HAEwas developed using

QSP modeling that incorporated critical components of the contact system,

and a virtual HAE patient population was established. Cleaved high

molecular weight kininogen pharmacodynamic biomarker data, and clinical

outcomes from lanadelumab clinical studies were used to verify the model.

The verified model framework was used to evaluate impact of various drug-

related factors on HAE disease outcome, including binding potency,

treatment adherence (assessed via novel virtual scenarios), and half-life.

RESULTS: Target binding potency has a direct correlation with improved

disease outcome, however a critical factor for improved efficacy is that

sufficient amounts of ‘‘free’’ drug are available to bind to pKAL. Impact of

drug half-life was explored and simulations showed that drugs with long

half-lives (>2 weeks) had ≥2-fold improved efficacy versus those with

shorter half-lives (; 2-3 days). Simulations showed 1-2 days of missed

doses could translate to a;2-fold efficacy decline, thereby increasing risk

for HAE attacks.

CONCLUSIONS: Results from an in-silico QSP approach were consis-

tent with attributing improved efficacy of lanadelumab inHAEprophylaxis

to high availability of ‘‘free’’ pKAL inhibitor and long half-life (>2weeks).
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328 Oral Prophylaxis with Berotralstat (BCX7353)
Reduces Use of Standard of Care (SOC) On-
demand Medication in Patients with
Hereditary Angioedema (HAE): APeX-2 Study
Results
Jonathan Bernstein, MD FAAAAI1, Bruce Zuraw, MD2, Emel Aygoren-

Pursun, MD3, Huamin Li4, Paula Busse, MD FAAAAI5, Douglas

Johnston, DO FAAAAI6, Marcus Maurer, MD7, William Lumry, MD

FAAAAI8, Marc Riedl, MD MS9, Joshua Jacobs, MD10, Karl Sitz, MD

FAAAAI11, Remi Gagnon, MD MSc12, Desiree Clemons13, Sylvia

Dobo, MD13, Eniko Nagy, MD13, Sharon Murray, PhD14, Philip

Collis, PhD13, William Sheridan, MB BS FRACP FACP13, Aleena Bane-

rji, MD FAAAAI15; 1University of Cincinnati, 2University of California

San Diego, 3Universit€atsklinikum Frankfurt, 4Institute for Asthma and Al-

lergy, 5Icahn School of Medicine at Mount Sinai, 6Asthma & Allergy Spe-

cialists, P.A., 7Charite-Universitatsmedizin Berlin, 8Allergy and Asthma

Specialists, 9University of California, San Diego, 10Allergy and Asthma

Clinical Research, 11Little Rock Allergy & Asthma Clinical Research

Center, 12Clinique sp�ecialis�ee en allergie de la capitale, 13BioCryst Phar-

maceuticals, inc., 14BioCryst Pharmaceuticals, 15Massachusetts General

Hospital.

RATIONALE: Berotralstat is a once-daily oral inhibitor of plasma

kallikrein in development for prophylaxis of HAE. The Phase 3, random-

ized, double-blind, placebo-controlled APeX-2 study (NCT03485911)

evaluated the efficacy of berotralstat over a 24-week period. The use of

SOC on-demand medications during this study was evaluated.

METHODS: Subjects with HAE Type 1/2 with ≥2 attacks in the 14-56

day baseline period were randomized 1:1:1 to receive berotralstat 150mg

or 110mg or placebo for 24 weeks. Subjects were to treat any HAE attacks

occurring on study in accordance with their usual acute treatment plan.

Investigator-confirmed HAE attacks and SOC on-demand medication use

over 24 weeks were analyzed.

RESULTS: The HAE attack rate was significantly lower in both

berotralstat dose groups compared to placebo (150 mg, -44.2%,

p<0.001; 110mg, -30.0%, p50.024, primary endpoint). The rate of attacks

requiring treatment was also significantly lower in both berotralstat dose

groups compared to placebo (150mg, -49.2%, nominal p<0.001; 110mg,

-36.9%, nominal p50.015). The rate of use of SOC on-demand medica-

tions was significantly reduced in both the 150mg (-53.6%, nominal

p<0.001) and the 110mg (-46.3%, nominal p50.002) dose groups

compared to placebo, which was larger than the observed reduction in

attack rate. Berotralstat was generally safe and well-tolerated.

CONCLUSIONS: Berotralstat at 150mg QD significantly reduced the

rate of attacks, attacks requiring treatment, and to a greater extent, the rate

of SOCon-demandmedication use relative to placebo in theAPeX-2 study,

suggesting reduced attack severity on berotralstat. These represent key

features of successful HAE prophylaxis.
329 HEREDITARY ANGIOEDEMA: ASSOCIATION
BETWEEN QUALITY OF LIFE AND DISSEASE
ACTIVITY
Ana Lainez Nuez; 1Resident at the allergy department at the Hospital

Universitario Gregorio Mara~non.

RATIONALE: Two quality of life (QoL) questionnaires have been

developed for the assessment of the hereditary angioedema (HAE) patient�s

self-perception: the AE-QoL and the HAE-QoL. The aim of this study was

to evaluate the influence of the characteristics of the attacks on their QoL.

METHODS: 24 HAE patients were asked to complete the HAE-QoL and

AE-QoL questionnaires. 20 returned the fulfillled documents. Statistical

analysis was performed to detect any correlation between the QoL total

scores and the annual number, average duration and location of the attacks.

RESULTS: A significant positive correlation between HAE-QoL total

score and the annual number of AE episodes (r5 0.637, p < 0.001) was

found, specifically on the functioning domain (r50.35, p>0.062).
However, no significant correlation was obtained when using the AE-

QoL (r5 0.265, p > 0.128), neither in its functioning domain (r50.6

p<0.002). No correlation was found between the duration of the attacks in

the last 12 months and the total QoL scores, (AE-QoL: r50.3, p> 0.095;

HAE-QoL: r50.01, p> 0.476,) or their functioning domains (AE-QoL: r:

0.06 p > 0.38; HAE-QoL: r: 0.09 p>0.34). No significant differences was

neither found between the presence or absence of abdominal, pharyngo-

laryngeal or neck attacks with a lower total QoL score,( >50 AE QoL

(range 0-100) or < 80 HAE QoL (range 0- 160).

CONCLUSIONS: The number of attacks, rather than the duration or the

location of the attacks has an important implication in the patient’s

perception of their QoL, when it is measured with the HAE-QoL

questionnaire.
330 Weight-based Dosing of Subcutaneous C1-
Inhibitor Facilitates Management of Hereditary
Angioedema in Obese Patients
Joseph Chiao, MD1, Timothy Craig, DO FAAAAI2, Henrike Feuersen-

ger1; CSL Behring, 2Penn State University.

RATIONALE: Management of obese patients with hereditary angioe-

dema (HAE) may be challenging due to IVaccess issues and the difficulty

in achieving adequate concentrations of acute and prophylactic medica-

tions using fixed-dose regimens. In this subgroup analysis, we evaluated

the efficacy of subcutaneous C1-inhibitor (C1-INH[SC]) prophylaxis in

obese patients treated in an open-label extension (OLE) of the phase 3

COMPACT trial.

METHODS: In the OLE, eligible patients (≥6 years old with ≥4 attacks

over 2months before enrollment) were randomized to receive C1-INH(SC)

40 IU/kg or 60 IU/kg twice weekly for 52 to 140 weeks. For this analysis,

patients were stratified by bodymass index and classified as obese (≥30 kg/
m2) or non-obese (<30 kg/m2). Efficacy endpoints were compared between

these 2 subgroups.

RESULTS: Of 126 patients in the OLE, 50 (39.7%)were obese (mean age,

46.3 years; 22 female/28 male). Obese patients had a higher pre-study

median attack rate (3.4 vs 3.0 attacks/month). Median attack rates during

C1-INH (SC) prophylaxis were similar in obese and non-obese patients

(0.087 vs 0.086 attacks/month, respectively, or;1 attack/year); 91.3% of

obese patients had ≥50% reduction in attacks versus pre-study and 81.6%

had <1 attack/4 weeks (vs 93.4% and 84.2% of non-obese patients,

respectively). Rescue medication use was higher among obese patients

(mean, 0.32 vs 0.27 uses/month; zero rescuemedication use: 46% vs 62%).

CONCLUSIONS: Obese patients with HAE may have a greater disease

burden, possibly related to hyperestrogenemia seen in obese men. Weight-

based dosing and SC administration of C1-INH enable obese patients to

effectively prevent HAE attacks.
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331 Patterns of Treatment and Retreatment of Acute
Attacks of Hereditary Angioedema (HAE) with
Standard of Care (SOC) On-Demand
Medication: Results from the APeX-2 Study
N
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Y

Emel Aygoren-Pursun, MD1, Douglas Johnston, DO FAAAAI2, William

Lumry, MD FAAAAI3, Huamin Li4, Aleena Banerji, MD FAAAAI5,

Bruce Zuraw, MD6, Sandra Christiansen, MD FAAAAI6, Tamar Kina-

ciyan7, Jana Hanzlikova8, Richard Gower, MD FAAAAI9, Remi

Gagnon, MD MSc10, Marco Cicardi, MD11, Melanie Cornpropst, PhD

PharmD12, Sylvia Dobo, MD12, Kathryn Hutchinson13, Heather Iocca14,

Eniko Nagy, MD12, Sharon Murray, PhD15, William Sheridan, MB BS

FRACP FACP12, Jonathan Bernstein, MD FAAAAI16; 1Universitatsklini-

kum Frankfurt, 2Asthma & Allergy Specialists, 3Allergy and Asthma Spe-

cialists, 4Institute for Asthma and Allergy, 5Massachusetts General

Hospital, 6University of California San Diego, 7Dept. Of Dermatology,

Medical University of Vienna, 8Hospital University; Department of Aller-

gology and Immunology, 9Marycliff Clinical Research, 10Clinique

sp�ecialis�ee en allergie de la capitale, 11University of Milan, 12BioCryst

Pharmaceuticals, Inc., 13AMS Advanced Medical Services Ltd, 14Bio-

Cryst Pharmaceuticals Inc, 15BioCryst Pharmaceuticals, 16University of

Cincinnati.

RATIONALE: Berotralstat (BCX7353), administered orally once daily, is

an inhibitor of plasma kallikrein in development for prophylaxis of HAE.

Efficacy over a 24-week period was evaluated in the Phase 3, randomized,

double-blind, placebo-controlled APeX-2 study (NCT03485911). This

exploratory analysis evaluated use of SOC on-demand medications.

METHODS: Subjects with HAE Type 1/2 and≥2 attacks in the 14-56 day
baseline period were randomized 1:1:1 to berotralstat 110mg:berotralstat

150mg:placebo daily for 24 weeks. Subjects were to treat HAE attacks

according to their usual treatment plan. Retreatment was defined as use of

>1 dose of SOC on-demand medication to treat an attack.

RESULTS: SOC on-demand medications were used in 87.2% of attacks.

Of these, Firazyr� SC, Berinert� IV, Cinryze� IV, and Ruconest� IV

were used first-line in 53.0%, 29.3%, 10.8%, and 6.9% of attacks,

respectively. Overall, 17.3% of attacks were retreated with the same or

another SOC on-demand medication (11.4%, 14.5%, and 24.2% of attacks

in the 110mg, 150mg, and placebo arms, respectively). Retreatment was

most common when Firazyr was used first-line, with 26.9% of attacks

retreated.

CONCLUSIONS: Firazyr was the most frequently used SOC on-demand

medication for HAE attacks and had the highest rate of retreatment. The

percentage of attacks retreated with SOC on-demand medications was

lower for the daily oral 110mg and 150mg berotralstat arms than in the

placebo arm, suggesting reduced attack severity on berotralstat.
S
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332 Difficulties Before and After Hurricane in

Patients with Hereditary Angioedema
Yanira Benitez Ortiz, MD1, Giannina Coppola-Fasick, MD1, Sylvette

Nazario1, Cristina Ramos-Romey, MD1; 1University of Puerto Rico.

RATIONALE: Natural disasters have increased due to climatic changes

attributed to global warming; evidence exists that chronic illnesses worsen

during natural disasters. Our objective is to evaluate the impact of

Hurricane Maria in a sample population of Hereditary Angioedema

(HAE) patients in Puerto Rico (PR). We hypothesize that patients had

limited resources and worsening of their HAE during and after Maria.

METHODS: A 9-item telephone survey was administered to 5

Puertorrican HAE patients from our Allergy and Immunology clinic.

RESULTS: Of 5 patients interviewed, 80%(4/5) did not have access to a

physician or specialized pharmacy when hurricane warnings started, but

everyone hadmedications. After hurricaneMaria, 60% did not have access

to a physician or HAE support organization, 80% had difficulties with

pharmacies, and nobody had communication. On average, patients were

5.8 months without electricity, 60% had a power generator. One patient

without electricity, received help from his neighbor. Four weeks after
Hurricane Maria, 60% of patients did not have access to a physician,

specialty pharmacy, or hospital. None had access to refill medications. One

patient reportedmore attacks than baseline. No patients left PR afterMaria.

40% of patients had an action plan prior to hurricaneMaria, only 60% have

implemented an emergency plan.

CONCLUSIONS: The pass of Hurricane Maria had an impact on HAE

population in PR. Although we evaluated a small sample, additional

studies are needed to identify and diminish barriers. The need exists to

establish evidence-based emergency plans thru multisectoral collaboration

for HAE patients during natural disasters.
333 Immune thrombocytopenia (ITP) in the setting of
hereditary angioedema with C1 inhibitor
deficiency (HAE C1INH): a possible
consequence of low C4
Abeer Hegazi1, Paul Keith2; 1McMaster University Hospital, 2McMaster

University.

RATIONALE: HAE C1INH is a condition characterized by recurrent

angioedema. The lack of inhibition of C1r and C1s by C1 inhibitor (C1-

INH) results in low levels of C4. Previous reports have demonstrated

increased risk of autoimmune disease and lymphoproliferative disorders in

patients with congenital C4 deficiency. Immune thrombocytopenia (ITP)

has not been previously associated with HAE C1INH.

METHODS: Platelet counts, a chart review and a patient interview were

conducted.

RESULTS: A 37-year-old woman has had recurrent swelling since

childhood. She was found to have a low C4 of <0.11 g/L (normal 0.13–

0.52 g/L) and a low C1-INH level at <0.14 (normal 0.21–0.39 g/L). She

started taking C1-INH IV in 2010 but only infrequently, about once every 3

months for severe attacks. In 2012 and 2015, she developed ITP with the

lowest platelet count of 55 (normal 150–400 x 106/L). Shewas treated with

prednisone, IVIg and platelet transfusions. She began using C1-INH more

frequently in 2016, taking 20 U/kg IVon demand about once per week to

treat attacks. She has had no recurrence of ITP.

CONCLUSIONS: We describe a case of a patient with HAE with low C4

whowent on to develop ITP. With more regular treatment with C1-INH for

attacks, ITP has not recurred. Future consideration to treating HAE with

low C4 with C1-INH replacement at doses that restore C4 levels, versus

treatments that only prevent kallikrein activation but do not restore C4

levels, may need to be given.

Consent to publish was obtained from the patient described in this abstract.
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334 Etiology and predictors of hereditary angioedema
cluster-attacks despite pharmaceutical treatment
Ulrich Strassen; Klinikum rechts der Isar.

RATIONALE: Hereditary angioedema is a disease which leads to

recurrent swelling of the skin and mucous membranes including the upper

airway tract. Clinicians are occasionally confrontedwith patients who have

recurrent attacks despite treatment with C1-Inhibtor concentration or B2-

Receptor Inhibitor. The goal of this study is to investigate repeat attacks

which re-occur within a week (‘‘cluster-attacks’’) after treatment, to

determine why they occur and with what factors they may be associated

with, and hereby prevent their occurrence.

METHODS: We conducted a multi-center mixed retrospective/prospec-

tive study data acquisition of all documented attacks from our HAE patient

collective (n5156) from 2015 to 2018.

RESULTS: 85% of our patients agreed to participate in the study. 10%

(n515) had cluster-attacks, with a total of 126 cluster-attacks. 66% of all

cluster-attacks were caused by exogenous stimuli (36% due to psycholog-

ical stress, 27% due to physical stimuli, and 4% due to menstruation, 1%

due to infections). The rate of cluster attacks was lower for patients

receiving prophylactic therapy than for patients receiving on-demand

therapy (7 versus 14%). A significantly lower ‘‘time to repeat attack’’ could

be found for patients who received an on-demand therapy, as compared to

those with a prophylactic therapy. Redosing rates, when stratified accord-

ing to pharmaceutical product, showed prophylactically treated patients

not redosing, whereas on-demand patients redosed a total of 14 times, 7

times using C1-inhibitor substrate and 7 times using B2-receptor inhibitor.

CONCLUSIONS: Cluster-attacks are most commonly due to psychso-

maticstress andphysical stimuli.In patients who are prone to cluster-attacks

a prophylaxis should be considered.
335 A multidisciplinary intervention resulted in
improvement in qualilty of life among patients
with hereditary angioedema
Adriana Moreno1, Fernanda Nunes1, Sarah Langer1, Mariana Ferriani1,

Davi Aragon1, Teresa Caballero2, Luisa Karla Arruda, MD PhD

FAAAAI1; 1Ribeirao Preto Medical School, University of Sao Paulo,
2Hospital Universitario La Paz.

RATIONALE: Quality of life is impaired in patients with HAE. We

investigated whether a comprehensive multidisciplinary intervention

would have an added value to medical treatment in improving quality of

life of HAE patients.

METHODS: Thirty-three patients with HAE, belonging to a single-family,

participated in a 14-month intervention. The programwas coordinated by an

allergist, with additional care provided by psychiatrist, psychologist, nurse,

social worker, and nurse technician. The impact was assessed through

questionnaires administered at the beginning of intervention and after 14

months. Quality of lifewas assessed usingHAEQuality of Life (HAE-QoL),

SF-36 and Pediatrics Quality of Life (PedsQL) questionnaires. Patients were

also evaluated by Depression, Anxiety and Stress(DASS) questionnaire,

Hospital Anxiety and Depression Scale(HADS), Beck Depression

Inventory(BDI), Beck Anxiety Inventory(BAI), Children’s Depression

Inventory(CDI), and Child Stress Symptoms Inventory(ISS). The Work

Productivity and Activity Impairment Questionnaire: General

Health(WPAI-GH) was applied to 20 patients.

RESULTS: Data were available for 30 patients(22 adults and 8 children).

HAE-QoL showed improvement in all dimensions, with total increase of

26(14.56;39.02) after 14 months. There was significant improvement in

emotional well-being by SF 36 of 35.68(16.67;54.42). Significant decline

in depression -6.5(-11.99;-1,14) by DASS and BDI -6.17(-12.28;-0.18);

and reduction of stress -8.87(-13,78;-3.85) by DASS and anxiety -4.38(-

7,04;-1,57) by HADS post-intervention were observed. CDI and ISS, and

WPAI and BAI presented low scores in children and adults, respectively.

CONCLUSIONS: A multidisciplinary approach among patients with

HAE, addressing psychosocial and mental health in addition to medical
aspects, resulted in improvement in quality of life, critical for best practice

in HAE.
336 Factors Associated With Reduced Response to
Subcutaneous C1-Inhibitor in Patients With
Hereditary Angioedema
Huamin Li1, Henrike Feuersenger2, Joseph Chiao, MD2; 1Institute for

Asthma and Allergy, 2CSL Behring.

RATIONALE: In an open-label extension (OLE) of the phase 3

COMPACT trial, 93% of subjects with hereditary angioedema treated

prophylactically with subcutaneous C1-inhibitor (C1-INH[SC]) (113/122

evaluable patients) achieved a clinical response (≥50% reduction in attacks

versus the pre-study period). Nine subjects were classified as non-

responders (attack rate reduction <50%), and were assessed for possible

factors contributing to an attenuated response.

METHODS: In the OLE, eligible subjects (≥6 years old with ≥4 attacks

over 2months before enrollment) were randomized to receive C1-INH(SC)

40 IU/kg or 60 IU/kg twice-weekly for 52 to 140 weeks. A qualitative

comparison of responders versus non-responders was performed and

patient profiles of non-responders were reviewed.

RESULTS: Of the 9 non-responders, 3 were C1-INH(SC)-na€ıve and 6 had

been treated in the COMPACT study. Non-responders had a mean age of

52.6 vs 39.0 years in responders. Six non-responders had been treated

prophylactically (with C1-INH[IV] or danazol) before enrollment in

COMPACT or the OLE. Five non-responders discontinued from the study

(after 8, 9, 9, 24, and 37 weeks of exposure)—3 voluntarily withdrew and 2

discontinued due to an adverse event (arthralgia and treatment-related

headache). Mean duration of exposure to C1-INH(SC) was 50 weeks in

non-responders vs 78 weeks in responders.

CONCLUSIONS: In the OLE, shorter duration of exposure to C1-INH(SC)

is a possible factor contributing to an attenuated response (<50% reduction in

attacks). Older age could be accompanied by more comorbidities and

medication use. Further studies are needed to validate these findings.
337 Evaluation of Asthma, Allergic Rhinitis, Eczema
and Sensitization among the Grade-7 Students
of Iqaluit
Ahmed Ahmed1, Allan Becker, MD FAAAAI2; 1University of Ottawa,
2University Of Manitoba.

RATIONALE: No data is available about this population in relation to the

prevalence of asthma, allergic rhinitis, eczema and sensitization.

METHODS: A cross-sectional study among grade seven students

attending schools in Iqaluit, the capital city of Nunavut, was conducted

during the 2016/2017 school year. We used the International Study of

Allergy and Asthma in Children (ISAAC) questionnaire with added

questions relevant to the population and performed skin prick test to

common environmental allergens.

RESULTS: The prevalence of current asthma is 5.2%, much lower than

the 15.9% found among our previous study among grade-1 students, 2/3 of

them are Inuit and all have a previous hospitalization related to a

respiratory illness. Current allergic rhinitis prevalence is 8.6%, 60% of

the cases are among the mixed ethnicity while no cases among the non-

Inuit. Current eczema prevalence is high at 27.6%, with half of the cases

among the mixed ethnicity (13.8% of that group), followed by Inuit (8.6%)

with a protective effect of exclusive breastfeeding (OR 0.16, CI 0.04-0.57).

We noted a high rate of sensitization to Cat at 29.2%, most of the cases are

among the mixed ethnicity, while absent sensitization to dog and house

dust mite.

CONCLUSIONS: Our study findings reiterated the known higher eczema

prevalence at higher latitudes and absent sensitization to house dust mite in

the very cold climates. The variations between the ethnicities living at the

same subarctic environment may be related to genetic, genetic-environ-

ment interaction and lifestyle factors that require further larger scale

investigation.
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338 Medicaid Expansion, Health Insurance
Coverage, and Cost Barriers to Care Among
Low-Income Adults with Asthma: The Adult
Asthma Call-Back Survey
Joy Hsu1, Xiaoting Qin1, Maria Mirabelli1, W. Dana Flanders1; 1Centers

for Disease Control and Prevention.

RATIONALE: In 2014, 26 states and Puerto Rico expanded Medicaid

eligibility to include more low-income adults (‘‘Medicaid expansion

jurisdictions’’, or MEJ); asthma-related impacts are unknown. We

investigated health insurance coverage (HIC) and cost barriers to care

(CBTC) before and after 2014 among low-income adults with asthma

(LIAA), comparing MEJ to non-MEJ.

METHODS: The Behavioral Risk Factor Surveillance System Asthma

Call-Back Survey (ACBS) is a state-level, health-related telephone survey.

We analyzed ACBS data from LIAA aged 18–64 years, in MEJ and non-

MEJ with 2012–2013 and 2015–2016 data. We compared weighted

percentages and 95% confidence intervals (CIs) for HIC and CBTC in

MEJ and non-MEJ. We performed survey-weighted difference-in-differ-

ences analyses, adjusting for demographics. For all analyses, we used

SUDAAN and excluded 2014 data as a ‘‘washout’’ period.

RESULTS: After exclusions, we studied 6,760 LIAA from 26 MEJ and

non-MEJ. In MEJ, HIC was 77.1% (95%CI572.5–81.2%) in 2012–2013

and 91.9% (95%CI589.7–93.7%) in 2015–2016 (P<.00005); CBTC were

reported by 36.2% (95%CI531.2–41.4%) in 2012–2013 and 28.8% (95%

CI524.8–33.1%) in 2015–2016 (P5.03). In non-MEJ, HIC was 66.5%

(95%CI560.8–71.7%) in 2012–2013 and 73.3% (95%CI567.6–78.3%)

in 2015–2016 (P5.08); CBTC were reported by 43.8% (95%CI538.2–

49.6%) in 2012–2013 and 41.8% (95%CI536.2–47.6%) in 2015–2016

(P5.62). Medicaid expansion was associated with a 5.3 percentage-point

increase in HIC (95%CI5-5.0–15.6) and 6.9 percentage-point decrease

in CBTC (95%CI5-19.0–5.2).

CONCLUSIONS: Among LIAA, Medicaid expansion was associated

with increased HIC and decreased CBTC, although confidence intervals

included 0 in difference-in-differences analyses.
Y
339 High Burden of Exacerbations of Severe Asthma:
Results from a Real-World Study of Patients
Treated by Subspecialists in the United States
S
U
N
D
A
Warner Carr, MD FAAAAI1, Njira Lugogo, MD2, Wendy Moore, MD3,

Reynold Panettieri, MD4, Weily Soong, MD FAAAAI5, Frank Trudo6, Chris

Ambrose6; 1Allergy & Asthma Associates of Southern California, 2Univer-

sity of Michigan, 3Wake Forest School of Medicine, 4Rutgers, The State Uni-

versity of New Jersey, 5Alabama Allergy & Asthma Center, 6AstraZeneca.

RATIONALE: Patients with severe asthma (SA) have an increased risk of

exacerbations. However, provider-verified characteristics of exacerbations

among a national, real-world sample of SA patients in the U.S. have not

been described.

METHODS: CHRONICLE (NCT03373045) is an ongoing observational

study of SA patients treated by U.S. allergists/immunologists or pulmo-

nologists. Eligible patients are adults receiving biologic therapy and/or

maintenance systemic corticosteroids (SCS), and those uncontrolled on

high-dosage inhaled corticosteroids and additional controllers. At enroll-

ment, providers report characteristics of all documented exacerbations in

the 12 months prior to enrollment. Results were summarized for patients

enrolled between February 2018 and February 2019.

RESULTS: Among 796 patients enrolled across 89 sites, 364 (46%)

patients had 875 exacerbations reported; 18%, 13%, and 15% had 1, 2, and

3+ exacerbations, respectively. Exacerbation duration (mean/median) was

13/9 days. Primary suspected triggers were reported in 35%, most

frequently allergen (8%), bacterial (7%), unknown respiratory infection

(6%), and viral infection (4%). 89% required SCS; 93% took oral

medication for 11/8 days and 16%had 2/1 injections. 45%of exacerbations

were treated with antibiotics. Provider visits, emergency room visits, and

hospitalization were required by 37%, 17%, and 12%, respectively. 109
asthma hospitalizations occurred in 70 patients, which lasted 5.4/4 days;

15% and 1% required ICU care and intubation, respectively.

CONCLUSIONS: Among SA patients treated by U.S. subspecialists,

exacerbations were common and associated with high burden. Provider-

documented exacerbations were primarily those requiring SCS therapy;

less severe exacerbations were infrequently reported. Antibiotic use during

exacerbations was high and may represent an opportunity to optimize

antibiotic stewardship.
340 Increased Asthma Exacerbations Among Local
Adult Residents Following Coke Works Fire in
Clairton, Pennsylvania
Deborah Gentile1, Arvind Venkat2, Kelly Szabo2, Tricia Morphew3; 1Pe-

diatric Alliance, 2Allegheny Health Network, 3Morphew Consulting LLC.

RATIONALE: Clairton, Pennsylvania is home to the largest coke works

facility in the United States. A fire occured at this facility on Christmas Eve

2018 which damaged pollution control equipment. Repairs to this

equipment were not completed for several months and multiple exceed-

ances of pollutants ocurred during this time. The objective of this studywas

to determine if the number of acute asthma visits increased after this fire

and during subsequent air pollution exceedances.

METHODS: A local health system databasewas queried for acute asthma

visits to outpatient clinics and the local emergency department (ED) among

adults aged 18-65 years residing in zipcode 15025 for the dates of 12/24/

2018 to 02/28/2019 (post-fire) and 12/24/2017 to 02/28/2018 (pre-fire).

Data were analyzed for number of visits per 1000 residents for each time

period and rate ratio (RR) estimates and significance were determined by

Poisson regression using generalized linear model analyses.

RESULTS: The total number of acute asthmavisits to outpatient clinicswas

5.3 and 9.6 per 1000 residents pre- and post-fire, respectively (RR51.81;

95%CI: 1.30, 2.52; p<0.001). The total number of ED visits for asthma was

1.86 and 3.23, respectively (RR51.84; 95%CI: 1.05, 3.21; p50.033).

CONCLUSIONS: These results demonstrate a significant increase in

acute asthma visits following the Clairton Coke Works fire. Potential

confounders such as weather and/or aberrant industrial activities are being

explored. Public policy efforts that focus on reducing exposure to outdoor

air pollution will contribute to decreased asthma morbidity.
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341 Race and asthma outcomes in older adults:
Results from the National Asthma Survey
Nicole Cremer1, Alan Baptist, MD MPH FAAAAI1; 1University of

Michigan.

RATIONALE: The number of older adults with asthma continues to rise,

yet the effects of race and ethnicity on asthma outcomes in this population

are unknown. Our goal was to examine these effects in a national sample.

METHODS: Data from the 2015 Behavioral Risk Factor Surveillance

Survey (BRFSS) and Asthma Call-Back survey (ACBS) were analyzed.

Respondents were included if they had a current asthma diagnosis, were

aged ≥55, and self-identified as Non-Hispanic White, African American,

or Hispanic. Demographic variables, healthcare access, and asthma history

were correlated with asthma outcomes (healthcare utilization and asthma

control). Asthma outcome variables were further analyzed using multivari-

able logistic regression.

RESULTS: 4,700 individuals were included. Compared to Non-Hispanic

White respondents, African American and Hispanic respondents had lower

incomes, greater impaired access to healthcare due to cost, and increased

reliance on rescue medications. After controlling for factors including

income, education, and health insurance, African American and Hispanic

respondents were twice as likely to visit the Emergency Room (ER) for

asthma (P<0.001 for both) yet 40% less likely to report uncontrolled day-

time symptoms (P50.004 and P50.006).

CONCLUSIONS: Racial differences in asthma outcomes persist despite

controlling for multiple social determinants of health and access to health

insurance throughMedicare.Minority patients weremore likely to visit the

ER but less likely to report frequent daytime symptoms. These findings

indicate that comprehensive strategies to address assessment, monitoring,

and treatment are needed to decrease health disparities.
342 Asthma and Rhinitis in Newark:
Characterization of Clinical and Epidemiological
Features
Linh-An Tuong, MD1, Radhika Trivedi2, Patricia Greenberg2, Satya Nar-

isety1; 1Rutgers University New Jersey Medical School, Newark, NJ,
2Rutgers University School of Public Health, Piscataway, NJ.

RATIONALE: Newark has one of the highest rates of asthma in New

Jersey. Urban populations experience disproportionate rates of asthma

morbidity, while indoor allergen sensitization can contribute to poor health

outcomes. In our previously uncharacterized urban population, we sought

to evaluate the relationship between ethnicity, allergen sensitization and

allergic co-morbidities among children with asthma and/or rhinitis.

METHODS: A retrospective chart review was performed on patients with

a diagnosis of asthma and/or rhinitis seen from 2013-2019 at the Rutgers

University, pediatric allergy/immunology clinic. We conducted data

analysis using Chi-square and Fisher exact tests to evaluate the association

between allergic diagnosis, allergen sensitization, race/ethnicity and co-

morbidities.

RESULTS: 296 charts were reviewed, median age 9 years (range 1-18),

with equal gender distribution and predominant race/ethnic group was

Black/African American (46.6%) and Hispanic (31.1%). Diagnoses

include asthma only (8.5%), rhinitis only (28.2%) or both (62.8%).

Aeroallergen-specific testing was done in 251 patients: 82.9% atopic and

median IgE 437 IU/mL (IQR 1140). Among those with both asthma and

rhinitis, there was a strong association with sensitivity to mouse allergen

(OR 3.28, 95% CI 1.74-6.21; p 5 0.0002). Black/African American pa-

tients had an increased likelihood of sensitization to mouse (OR 1.97,

95% CI 1.15-3.36; p50.02), concurrent atopic dermatitis (OR 1.99, 95%

CI 1.19-3.33; p50.01) and food allergy (OR 2.05 95% CI 1.23-3.42,

p50.01).

CONCLUSIONS: Among children referred to our urban allergy/immu-

nology clinic, sensitization to mouse allergen was significant in those that

had both asthma and rhinitis, especially among our Black/African

American patients.
343 Association of Asthma Prognosis with Risk of
Asthma-Associated Infectious and
Inflammatory Multimorbidities (AIMs) in
Children with Asthma
Jung Kwon, MD1, Euijung Ryu, PhD2, Chung-Il Wi, MD2, HeeYun

Seol3, Katherine King2, Jungwon Yoon2, Miguel Park, MD2, Sunghwan

Sohn2, Hongfang Liu2, Young Juhn, MDMPH2; 1Korea University Ansan

Hospital, 2Mayo Clinic, 3Pusan National University Yangsan Hospital.

RATIONALE: Asthmatic children have higher risks of asthma-associated

infectious and inflammatory multimorbidities (AIMs) than non-asth-

matics. But little is known about whether asthma prognosis after the onset

of asthma is associated with the risk of AIMs.

METHODS: A retrospective cohort studywas conducted by following the

1997-2007 Olmsted County Birth Cohort. We determined asthma status

and subsequent prognosis (long-term remission, intermittent remission and

persistent asthma) by the natural language processing algorithms for

Predetermined Asthma Criteria and asthma prognosis (persistent asthma,

intermittent remission and long-term remission without relapse).

Remission was defined as three-consecutive years without any asthma-

related events after asthma inception. The frequencies of 8 AIMs

[pneumonia, H1N1 influenza, pertussis, frequent S. pyogenes upper

respiratory infections, recurrent and persistent ear infections, herpes

zoster, appendicitis, and celiac disease], previously reported to be

associated with asthma, were assessed by ICD and CPT codes during the

study period. Multinomial logistic regression models were used for

adjusting the results for age, sex, race, follow-up duration, parental history

of asthma, socioeconomic status and atopic conditions.

RESULTS: Of the 2,251-eligible birth cohort with asthma, 600 (26.7 %)

achieved long-term remission, 510 (22.7 %) had intermittent remission,

and 1141 (50.6%) had persistent asthma. Overall, while persistent asthma

and intermittent remission were associated with higher frequencies of

individual AIMs, they were also significantly associated with multiple

AIMs (OR [95%CI]: 1.76 [1.19-2.61] for intermittent remission and 2.69

[1.91-3.77] for persistent asthma, compared to long-term remission).

CONCLUSIONS: Persistence of asthmamight be an important risk factor

for individual and multiple AIMs.
344 The Effect of a five-Day Educational Program for
Children with Asthma on Airway inflammation:
A two-year study
Myron Liebhaber; 1Sansum Clinic.

RATIONALE: The aim of this study was to investigate the effectiveness

of a 5 day educational program in children with asthma on airway

inflammation as measured by FeNO during 2 consecutive years.

METHODS: Ninety-four children with asthma were enrolled in Camp

Wheez. Written consent was obtained for each participant. Children were

educated on the early signs of asthma, identifying triggers and the use of

controller medications. The curriculumwas provided by the Asthma Camp

consortium of the AAAAI. The NIOX Vero was used as a 6 to10 second,

single breath, incentive quantitative measurement. We measured FeNO on

day one (baseline) and day 5 (end of camp), 2018 and 2019.

RESULTS: Ninety-four children were enrolled during the 5 day asthma

camp 2018 and 2019. The average baseline FeNOwas 36.3 ppb, compared

to an average of 33.1 ppb on day 5. The average FeNO levels were the same

at day 1 and day 5 in campers with a low (<20ppb) and intermediate FeNO

(20-35 ppb.) However, in the 36 campers who had a high baseline FeNO

>35 ppb there was a significant improvement in FeNO from an average 75

ppb down to 67 ppb. There was a 10% improvement overall at the end of

camp. None of the campers were informed on their baseline levels nor

received individual coaching.

CONCLUSIONS: This 2 year study demonstrated the effectiveness of a

5-day asthma education program on 94 children with asthma. Our results

showed a significant improvement in FeNo with a 10% improvement

(p5.001) at the conclusion of asthma education.
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345 Assessment Of Passive Exposure To Tobacco
Smoke In Wheezing Infants By Urinary Cotinine
Sileyde Cristiane Juc�a1, Lilian Moraes, MD, PhD2, Gustavo

Wandalsen, MD3, Olga Takano, MD, PhD4, Javier Mallol, MD, PhD5;
1Federal University of Mato Grosso, Brazil, 2University of Varzea Grande,

Mato Grosso, Brazil, 3Universidade Federal de Sao Paulo - Unif, 4Federal

Iversity of Mato Grosso, Brazil, 5University of Santiago, Chile.

RATIONALE: To describe the frequency of passive smoking among

infants and respiratory symptoms, using a standardized questionnaire and

cotinine dosage in a urine sample.

METHODS: Apopulation-based cross-sectional studywith a nested case-

control study conducted in Cuiab�a (MT). In the first stage, 1,066 parents

and/or guardians answered the written questionnaire of the International

Study on Wheezing in Infants. For the second stage, a sub-sample of 137

children were submitted to urinary cotinine dosing to assess exposure to

tobacco smoke. Nonparametric tests and logistic binary regression were

applied for possible risk factors.

RESULTS: Among the infants exposed to tobacco, the majority were

female (51.5%), race/color white (39.7%), with family income between R$

800,00 and R$ 1,800.00 (52.9%) and their mothers had completed high

school (42.6%). Frequent wheezing episodes (six or more episodes) and

emergency room visits were significantly higher among infants exposed to

tobacco. Urinary cotinine was detected in all 68 infants with reported

exposure to tobacco, in 45 (66.2%) of them the levels were compatiblewith

passive smoking. The mean level of cotinine in passive smokers was

32.468.6 ng/ml and the prevalence of passive smoking was 32.8%, being

significantly higher among wheezing infants (41.8% vs 24.3%, p<0.030),

mainly in recurrent sibilants (63.2% vs 20.7%, p<0.001). The higher the
number of cigarettes consumed, the higher the level of urinary cotinine.

CONCLUSIONS: Infants exposed to tobacco smoke are more likely to

present recurrent wheezing compared to non-exposed ones. The evaluation

of urinary cotinine levels is a goodmarker for exposure to cigarette smoke.
346 Assessment of asthma outcomes among
children with and without a timely physician
diagnosis of asthma
S
U
N
D
A
Y
Jungwon Yoon1, Euijung Ryu, PhD1, Chung-Il Wi, MD1, Jung

Kwon, MD1, Katherine King1, Miguel Park, MD1, Sunghwan Sohn1, Hon-

gfang Liu1, Young Juhn, MD MPH1; 1Mayo Clinic.

RATIONALE: We compared asthma outcomes between children with

and without a timely physician diagnosis of asthma among those with

recurrent asthma-like symptoms.

METHODS: Asthma status of children born in Olmsted County Birth

Cohort was ascertained by natural language processing (NLP) for

Predetermined Asthma Criteria (PAC). Children who met PAC and had

at least 5 consecutive years of follow-up after index date of PAC (i.e., the

first date one met PAC) were included. We categorized the subjects into 2

groups; 1) children with a timely diagnosis (TD) of asthma within 4 weeks

of index date, and 2) those with a delayed diagnosis (DD) beyond 4 weeks.

Asthma outcome events were defined as having asthma-specific emergency

department (ED) visits and/or hospitalizations during the first 5 years after

index date. We used logistic regression models to adjust for potential

confounders.

RESULTS: Of the 1,398 eligible subjects (60% male, 79% white), 590

(42%) had delayed diagnosis of asthma by the median of 462 days

(interquartile range: 179-1252 days). Compared to TD, DD group had a

lower odds of outcome events at 1 year after index date (26% vs. 23%; adj.

OR: 0.66, 95%CI: 0.50-0.89), but over time outcome events in DD caught

up those in TD gradually at 5 year post-index date (37% vs. 39%; adj. OR:

0.90, 95%CI: 0.70-1.17).

CONCLUSIONS: A delayed diagnosis of asthma is common. Longer-

term studies are needed to capture its long-term impact given increasing

tendency of poor outcomes in delayed asthma diagnosis group.
347 Variation of Residential Levels of Nitrogen
Dioxide in a Mixed Rural-Urban Setting and its
Implication in Childhood Asthma
Chung-Il Wi, MD1, Janneane Gent2, Katherine King1, Joshua Bublitz1,

Euijung Ryu, PhD1, Keli Sorrentino2, Julie Plano2, Julie Porcher1, Philip

Wheeler1, Young Juhn, MD MPH1; 1Mayo Clinic, 2Yale University.

RATIONALE: Exposure to nitrogen dioxide (NO2) is associated with

adverse respiratory outcomes in children with asthma. Residential levels

of NO2 have never been measured in Olmsted County, Minnesota, a mixed

rural-urban setting in relation with childhood asthma.

METHODS: 62 families of children with asthma age 5-17 years residing

in Olmsted County, Minnesota (the largest city: Rochester) who received

medical care from Mayo Clinic were prospectively enrolled to measure

indoor and outdoor NO2 concentrations for two weeks between Nov 2018

and Mar 2019 using passive monitors. Spearman correlation was used to

assess association of level of NO2 with frequency of rescue medication

use for asthma (ARM) collected from a parent.

RESULTS: The median levels of NO2 were similar between indoor and

outdoor (3.4 vs. 3.9ppb) with no correlation (Spearman correlation:

-0.03). The variations indoor and outdoor NO2 level were primarily asso-

ciated with presence of gas stove (median [IQR]:7.2[4.9-8.3] with gas

stove vs. 2.9 [2.2-4.0]) and residing in Rochester (4.1 [2.9-5.2] in

Rochester vs. 3.6 [2.5-4.0]), respectively. While association of indoor or

outdoor NO2 with ARM was not statistically significant (Spearman corre-

lation -0.01 and -0.1 for indoor and outdoor NO2, respectively), among

those who used at least one ARM (n530), outdoor NO2 seems to be posi-

tively correlated with ARM in girls (Spearman correlation 0.31).

CONCLUSIONS: Residential levels of NO2 measured in our study area

were lower than Environmental Protection Agency annual standard level

(53ppb), and there appeared to be a positive correlation between amount

of ARM use and NO2 concentration in girls in this exploratory study.
348 Sex differences in metabolic risk profiles for
future asthma: a nationwide cohort study
Dong Keon Yon1, Man Yong Han1; 1CHA Bundang Medical Center.

RATIONALE: Women and men may have different incidences, symp-

toms, outcomes, and treatments of asthma. However there is only limited

epidemiologic evidence supporting sex differences in metabolic risk

profiles for incident asthma in real-world practice.

METHODS: We performed a large-scale, general population-based,

longitudinal cohort study from the Korean Nationwide Cohort, consisting

of a 2.2% representative sample of the Korean standard population, to

determine sex differences in metabolic risk profiles for incident asthma.

This cohort examined 567,033 participants (20 to 70 years old) from 2003

to 2015 without asthma at baseline.

RESULTS: There were 4,823,869 person-years of follow-up (mean

follow-up, 8.50 years; standard deviation, 4.0) and 9765 incident asthma

events. In women, smoking, hypercholesterolemia, hyperglycemia, blood

pressure, BMI, and central obesity were associated with hazard ratios

(HRs) for asthma compared with men: ratio of HRs 1.38 (95% CI, 1.18 to

1.62) for smoking, 1.12 (1.01 to 1.25) for hypercholesterolemia, 1.13 (1.05

to 1.22) for blood pressure, 1.06 (1.02 to 1.10) for hyperglycemia, 0.89

(0.85 to 0.92) for BMI, and 0.62 (0.40 to 0.96) for central obesity. There

was no significant attenuation that any of these ratios of HRs decreased

with age (P value > 0.1).

CONCLUSIONS: This study is the first cohort study to investigate that

sex differences in metabolic risk profiles is significantly related to the

incident asthma in real-world, large-scale practice. Thus, sex specific

strategies for life style modification are warranted in the environment for

vulnerable asthmatic populations.
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349 Health Care Utilization in Urban Young Adults
with Asthma
Priya Patel1, Andrea Apter, MDMAMSc FAAAAI1, Scott Appel1; 1Uni-

versity of Pennsylvania.

RATIONALE: The challenges obtaining healthcare for young adults with

asthma as they transition to independent living is not known. This study

aims to evaluate risk factors for increased asthma-related health care

utilization, including ED visits.

METHODS: Young asthmatic adults, 18-25 years, who experienced an

asthma-related ED visit within the University of Pennsylvania Healthcare

System (UPHS) from 2015-2018 were retrospectively identified via the

electronic medical record and divided into three groups: those with 1, 2

(high utilizers), and 3 or more ED visits per year (very high utilizers). Data

collected included demographics, insurance status, comorbid atopic and

non-atopic medical conditions, smoking status, asthma medications, and

whether the patient had a primary care provider (PCP) or asthma specialist.

Tests between utilization groups and logistic regression were performed

using SAS.

RESULTS: 1177 patients (33% male, 67% female), 75% black, visited a

UPHS ED for asthma. 4% of patients were very high utilizers and 10%

were high utilizers. Very high utilizers were more likely to be black

(p5.044), have public insurance (p5.041), and have a smoking history

(p5.027). Atopic conditions (allergic rhinitis, atopic dermatitis or food

allergy), obesity, having a documented PCP or asthma care specialist were

not associated with high utilization.

CONCLUSIONS: Public insurance, amarker of poverty, smoking history,

and black race were associated with ED utilization in young adults. Care

under an asthma specialist and atopy did not influence frequent ED

utilization. Poverty and smoking should be addressed as young adults are

transitioned to managing asthma and health care as adults.
350 High Early Childhood Insulin Increases Asthma
Risk Independent of Obesity
Tara Carr, MD FAAAAI1, Debra Stern1, Stefano Guerra1, AnneWright1,

Marilyn Halonen, PhD1, Fernando Martinez, MD1; 1University of

Arizona.

RATIONALE: Asthma and obesity are major, interconnected public

health challenges that usually have their origins in childhood, and for

which the relationship is strengthened among thosewith insulin resistance.

We hypothesized that high insulin in early life confers increased risk for

asthma independent of obesity.

METHODS: The study used data from the Tucson Children’s Respiratory

Study (TCRS), a nonselected birth cohort designed to assess early life risk

factors for subsequent respiratory outcomes, which has had continuous

follow up for over 36 years. Non-fasting insulin was measured in serum

from 337 TCRS participants at age 6 who had at least one subsequent

asthma assessment and age 6 body mass index (BMI) measurement.

Physician-diagnosed active asthma was determined at assessments from

age 6 to 36 years. Generalized estimating equation models were used to

assess the association between insulin levels and subsequent asthma.

RESULTS: We compared participants in the highest quartile of non-

fasting age 6 insulin for each sex (‘high insulin’) with participants in the

other three quartiles combined (‘low insulin’). High insulin was not

associated with asthma at age 6. After adjustment for age 6 BMI and active

asthma, high insulin was associated with increased odds of having active

asthma from ages 8 to 36 compared to low insulin (Odds Ratio [95% CI]5
2.04; [1.31, 3.2]; p50.002). Adjustment for markers of metabolic

syndrome- leptin, c-reactive protein, and interleukin-6- did not affect

this relationship.

CONCLUSIONS: Elevated blood insulin level in early childhood was

associated with increased risk of subsequent active asthma through

adolescence and adulthood, independent of obesity.
351 Respiratory Emergency Department Visits More
Common Among Native American Children
than Non-Native American in South Dakota
Luis Acosta, MD1, Virginia Rauh2, Joyti Angal3, Christa Friedrich3, Ping

Ye3, Michael Myers1, William Fifer1, Amy Elliott3, Matthew Perzanow-

ski, PhD1; 1Columbia University, 2Columbia University Mailman School

of Public Health, 3Avera McKennan Hospital & University Health Center.

RATIONALE: African American and Latino children in the United States

have higher rates of emergency department (ED) use for asthma. A goal of

proper asthma care is to minimize urgent care visits. We examined

respiratory health outcomes and use of ED visits among American Indian/

American Native (AI/AN) children and non-AI/AN living in South Dakota

(SD).

METHODS: Questionnaire data at age 2-4 years, about respiratory

outcomes and emergency department (ED) visits in the past 12 months

were collected for children living in SD recruited for the Safe Passage

(PASS) and Environmental Influences on Child Health Outcomes (ECHO)

study, an ongoing prospective birth cohort study.

RESULTS: Data were available on n5703 children. Report of wheeze

(19.8%), rhinorrhea and/or watery eyes (29.9%), and ED visits (19.8%)

were common, while hospitalizations were uncommon (2.1%). As

compared with girls, boys were more likely to have a report of wheeze

(P50.037) and rhinorrhea and/or watery eyes (P50.009), but not ED visits

(P50.19). Despite no significant difference in prevalence of wheeze

(P50.079) or rhinorrhea and/or watery eyes (P50.19), ED visits were

more common among children of AI/AN parents (30.2% vs. 16.9%,

P<0.001). In a model adjusted for age, sex, urban/rural, smoker in the

home, rhinitis symptoms and wheeze in the past year, children with an AI/

AN parent were more likely to have had an ED visit for respiratory

problems [Prevalence Ratio 5 1.5, P50.037].

CONCLUSIONS: AI/AN children had greater ED visits for respiratory

problems in this cohort, independent of indicators of asthma severity.

Elucidating the underlying causes needs further study.
352 Health Care Provider Perspectives of Physical
Activity in Patients with Asthma
Tanja Samardzija1, Katherine Weller2, Lisa Sharp, PhD1; 1University of

Illinois at Chicago, 2Cleveland Clinic.

RATIONALE: National asthma guidelines recommend regular physical

activity (PA) for patients with asthma. Despite this recommendation,

people with asthma engage in less PA than their counterparts. This study

aims to assess healthcare provider (HCP) attitudes/facilitators/barriers to

PA counseling in patients with asthma.

METHODS: A ten-item survey was distributed at departmental meetings

and through email listservs to Primary Care Providers (PCPs; Family

Medicine and Internal Medicine) and asthma specialists (Pulmonary/

Allergy) within an urban, minority-serving academic university hospital.

RESULTS: A total of 75 HCPs completed the survey with a 19% response

rate. Less than half of all survey respondents report recommending PA for

their asthma patients. PCPs were more likely to indicate they were unsure

of the evidence supporting PA promotion for asthma patients compared to

asthma specialists (40.67% vs. 25%). Almost 60% of PCPs that

recommended PA, only do sometimes. The most common barrier PCPs

reported is time (26.67%) and forgetting to educate (26.67%). Asthma

specialists reported lack of patient interest (53.3%) as the most common

barrier. Other barriers included a lack of training in PA education and

consideration of other comorbidities.

CONCLUSIONS: PA counseling in asthma patients is low. PCPs and

asthma specialists face different barriers to PA counseling. This study

provides preliminary data that will propel further research on improving

physical activity counseling by HCPs in patients with asthma.



J ALLERGY CLIN IMMUNOL

VOLUME 145, NUMBER 2

Abstracts AB113

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
353 Racial and ethnic disparities in asthma-related
hospitalizations among children in Austin-
Travis County, Texas
Rebecca (RAZ) Zarate1, Corwin Zigler1, Kerry Kinney2, Elizabeth Mat-

sui, MD MHS FAAAAI1; 1Dell Medical School - University of Texas at

Austin, 2University of Texas at Austin.

RATIONALE: Race- and ethnicity-specific asthma morbidity among

central Texas children is not well understood. The objective is to estimate

race- and ethnicity-specific asthma-related hospitalization incidence rates

for Austin-Travis County children <18y.

METHODS: Population-based asthma-related hospitalization (primary

diagnosis J45.x) incidence rates (PBIRs) were estimated using 2016 Texas

Health Care Information Collection data and population data from the

American Community Survey. Exact Poisson confidence intervals were

calculated along with one-sample tests of whether Austin-Travis County

PBIRs differed from national PBIRs, which were obtained from CDC.

RESULTS: The asthma-related hospitalization PBIR among Austin-

Travis County children was 17.9 per 10,000 person-years (95%CI: 16.3,

19.6), which was significantly different from the national PBIR of 10.7

(p<0.001). Asthma-related hospitalization PBIRs amongWhite and Black

children in Austin-Travis County were 15.2 (13.5, 17.1) and 53.1 (44.2,

63.3), while national PBIRs were 10.1 (p<0.001) and 33.3 (p<0.001),

respectively. The asthma-related hospitalization PBIR for Austin-Travis

County Hispanic children was 4.4 (3.3, 5.8), and for US Hispanic children,

12.9 (p<0.001). Austin-Travis County and US Black children were 3.5 and

3.3 times more likely to be hospitalized for asthma than their respective

White counterparts.

CONCLUSIONS: The incidence of asthma-related hospitalization

among Austin-Travis County children is higher than that of US children.

Austin-Travis County Black and White children may be at higher risk for

asthma-related hospitalizations than Black and White US children,

respectively.
Y

354 Spatio-Temporal Analysis of the Impact of
Airborne Pollen, Ambient Air Pollution, and
Land Cover on the Sales of Medications Used
to Treat Asthma and Allergies, in 8 Cities, in
Metropolitan France
S
U
N
D
A
Karen Hernandez1, Julie Prud’homme2, St�ephane Sclison3, Isabella An-

nesi-Maesano, MD PhD DSc4; 1EPAR - Sorbonne University, 2EPAR Sor-

bonne University, 3IQVIA, 4Medical School St Antoin.

RATIONALE: The adverse effects of ambient air pollution and airborne

pollen on allergies and asthma are well known. However, the impact of

their interactions on these diseases has been rarely investigated. We

explored this impact taking medication sales as proxy of the diseases.

METHODS: Airborne pollen counts (birch, grass, other taxon), outdoor

NO2, PM2.5, and PM10 concentrations and per unit sales of medications

(both prescribed and OTC) used to treat asthma and allergies (ATC R03

and R06, respectively) were collected in a representative sample of

5,132 pharmacies in 8 cities, in Metropolitan France, in 2013. In each

city, Minimum Mapping Unit (MMU) of 5 kilometers were characterized

using Corine Land Cover inventory. Descriptive statistics, Hierarchical

Cluster Analysis (HCA) and spatio-temporal analysis were used to detect

the relationships among these variables.

RESULTS: Asthma and allergies medication sales’ peaks coincided with air

pollutants and pollen peaks, respectively. HCA and spatio-temporal ‘‘cubes’’

showed that simultaneous elevated levels of pollen and air pollutants were

linked to increased average sales of medications in highly urbanized spaces in

certain regions and as expected during specific times of the year.

CONCLUSIONS: Our study shows that interaction between pollen and

air pollutants may impact asthma and allergies medications. However, the

heterogeneity of the results according to the type of land cover and season

indicates the involvement of other factors. Future etiologic investigations

to better forecast public health trends and resource needs are required.
355 Parental-self-efficacy among minority caregivers
of children with moderate to severe asthma
Jamie Fierstein, PhD1, Andrea Pappalardo, MD FAAAAI2, Kathy

Boon, MPH3, Gabriel Peirats Moore4, Ruchi Gupta, MD MPH1; 1North-

western Medicine, 2University of Illinois Hospital & Health Sciences Sys-

tem (UIC), 3Northwestern Feinberg School of Medicine, 4Northwestern

Memorial.

RATIONALE: Asthma self-efficacy among Hispanics and non-Hispanic

Black caregivers of moderate-to-severe children with asthma is not well

understood. This study evaluates predictors of parental self-efficacy of

children with asthma.

METHODS: Secondary analyses of baseline data from Hispanic/Latinx and

non-Hispanic Black parent-child dyad participants of iTRACC (Improving

Technology-Assisted Recording of Asthma Control in Children) was

performed. Scores from the PAMSE (Parental Asthma Management Self-

Efficacy), a 13-item validated scale (0 to 5 (greatest self-efficacy), along with

PAMSE subscales (asthma prevention and exacerbation management) were

calculated. Linear regressions determined adjusted relationships with robust

standard errors to correct for household clustering.

RESULTS: The sample (N5157) comprised of 54.8% Hispanic/Latinx

and 45.2% non-Hispanic Blacks. The majority were male (68.8%; 95%CI:

61.1% - 75.6%) with public insurance (82.2%; 95% CI: 75.3% – 87.4%)

and were 9.2 years (SD: 3.5). Mean PAMSE score was 4.4 (SD: 0.6); mean

asthma prevention was 4.5 (SD: 0.6) and mean exacerbation management

was 4.5 (SD: 0.7). PAMSE and exacerbation management scores differed

significantly according to child age (p<0.05); parents of younger children

had higher scores than parents of older children. There were no other

significant predictors of PAMSE or either subscale.

CONCLUSIONS: Self-efficacy among caregivers of children with

asthma is high, but may differ by child age. Interventions to capitalize

on high self-efficacy for the improvement of asthma outcomes in minority

children must be prioritized to achieve health equity. More research among

racially diverse participants is necessary to explore relationships between

child age and parental self-efficacy.
356 Benefit of climatic summer camps for children
with asthma bronchiale
Frantisek Kopriva; Palacky University.

RATIONALE: Two-week long climate camps for asthmatic children have

been organised since 1999 in Ludvikov, Jeseniky Mountains (altitude 620

m) by Department of Pediatrics at University Hospital Olomouc together

with parents‘ association. During the stay, children gradually increase their

physical activity under medical guidance.

METHODS: Between 1999 and 2019, a total of 915 children aged 8-18

years participated in the recondition stays. All of them had moderate

asthma and were treated IKS/LABA. We checked correct application of

drugs, educated patients and recorded the values of morning and evening

peak expiratory flow (PEF). The program included indoor and outdoor

(forest) games and physical activities. Daily agenda of the camp and

continuous supervision of children was a responsibility of medical

students, who in return observed patients’ reaction to physical burden.

Thanks to sponsorship, children from socially disadvantaged families or

unbalanced family conditions could also participate.

RESULTS: During the 14-day stays, children increase their physical fitness

and are able to walk 24 – 26 km trip on the penultimate day. In 60% of

children, supervision of proper drug administration increased patients’

compliance and reduced the need for rescue medication (salbutamol spray).

CONCLUSIONS: Summer recondition camps combine the advantages of

mountain climate with the availability of education, treatment supervision

and evaluation of the clinical condition. Dosing physical load under

medical guidance gradually increases physical fitness of children with

asthma and enables them to undertake equal sporting activities as their

healthy peers. Medical students gain valuable experience through contact

with asthma bronchiale in everyday life.
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357 Increased Antibiotic Utilization among Pregnant
Women with Asthma in a Medicaid Population
Megan Patterson, MD1, Tebeb Gebretsadik, MPH1, Pingsheng Wu1, Tan

Ding, MS1, Brittney Donovan, PhD, MS1, Kedr Turi1, Andrew

Abreo, MD2, Tina Hartert, MD MPH1; 1Vanderbilt University Medical

Center, 2LSU Health Sciences Center, Children.

RATIONALE: Antibiotics are the most commonly prescribed medication

in the prenatal period and prenatal antibiotic exposure has been associated

with risk of childhood asthma. The role of maternal asthma status in

prenatal antibiotic utilization has yet to be determined.

METHODS: We investigated the association of maternal asthma status

and prenatal antibiotic use in women enrolled in a state Medicaid program.

Our outcome was prenatal antibiotics from prescription fill data. Maternal

asthma status was defined by ICD-9 codes and asthma medication

utilization. Using multivariable regression analysis, we determined the

association of women’s asthma status with antibiotic fills adjusting for

factors including mother’s age at delivery, parity, maternal race, maternal

education, maternal smoking and GBS status.

RESULTS: Among 84,214 pregnant women, 4.5 % had asthma. Overall,

64% received antibiotics during pregnancy: 82% among women with

asthma, 63% among those without asthma. Women with asthma had a 2.5-

fold increase in odds of ever being prescribed antibiotics compared to those

without asthma (adjusted OR: 2.46, 95% CI: 2.26, 2.67). Among antibiotic

users, women with asthma were also at increased odds of receiving greater

number of courses of antibiotics (aOR: 1.89, 95% CI: 1.77, 2.02) and had

earlier time to first antibiotic fill in pregnancy.

CONCLUSIONS: Maternal asthma was associated with increased

antibiotic utilization during pregnancy. Women with asthma had higher

cumulative dose and received antibiotics earlier in pregnancy than women

without asthma. Future assessment to determine whether pregnant

asthmatics are at higher infection risk or antibiotics are being used to treat

asthma exacerbations may inform clinical decision making.
358 Types of Parental Psychosocial Stress
Associated with Asthma Symptoms in Urban
Children with Asthma
Erin Rodriguez1, Craig Pollack2, Corinne Keet, MD MS PhD3, Roger

Peng2, Susan Balcer-Whaley, MPH4, Elizabeth Matsui, MD MHS

FAAAAI5; 1University of Texas at Austin, 2John Hopkins University, 3John

Hopkins Hospital, 4Johns Hopkins, 5Dell Medical School at the University of.

RATIONALE: Parental stress is linked with children’s asthma symptoms,

but the independent associations of co-occurring types of stress (e.g.,

depression, contextual/environmental stress, discrimination) with asthma

is less understood.

METHODS: 102 children (5-17y) with asthma participated in an

observational study on asthma and housing mobility. Parents/guardians

reported their own depressive symptoms (on the PHQ-8), contextual stress

(e.g., parenting, neighborhood stress) and discrimination stress (e.g.,

experiencing discrimination at work), as well as children’s asthma

symptoms (e.g., days of cough, wheezing, nighttime waking in the

previous 2 weeks). We used binomial regression models with a robust

variance estimator to examine associations among types of stress and

asthma symptoms.

RESULTS: The sample was 53% male, 100% Black/African American,

and 99% received public insurance. Children had 6.2 asthma symptom-

days (SD55.2). Parents’ average PHQ-8 score was 13.9 (SD55.3), repre-

senting elevated risk for depression. Parental depressive symptoms and

contextual stress, but not discrimination stress, were significantly corre-

lated with asthma symptoms in separate, unadjusted models (r’s50.20 to

0.33, p’s <. 05). When all three types of stress were included in a single

model controlling for age and sex, parental depressive symptoms were

associated with child cough (OR51.09, 95% CI [1.01, 1.18]), nocturnal

symptoms (1.08 [1.00-1.16]), overall symptoms (1.05 [0.98-1.13]), and
symptoms limiting the ability to speak (1.12 [0.96-1.30]), but not slowed

activity, exercise-related symptoms, or rescue medication use.

CONCLUSIONS: Parental depressive symptoms may be a more impor-

tant risk factor for asthma symptoms in low-income urban children with

asthma than contextual stress or discrimination stress.
359 Corticosteroid Use Across Asthma Health-Care
Providers: A Real-world Experience
Fernando Holguin, MD MPH1, Nicola Hanania, MD, MS2, Emily Pen-

nington3, William Busse, MD FAAAAI4, Ryan Tubman5, Ellen Zigmont6,

Gina Nelson6, Karen Dittrich6, Hector Ortega, MD FAAAAI7, Carlos Ca-

margo, MD DrPH8; 1University of Colorado, 2Baylor College of Medicine,
3Respiratory Institute, Cleveland Clinic, Cleveland, OH, 4University of Wis-

consin School of Medici, 5ClearView Healthcare Partners, Newton, MA,
6Gossamer Bio, Inc., 7Gossamer Bio, Inc, 8Massachusetts General Hospital.

RATIONALE: Oral corticosteroids (OCS) are widely used as frontline

treatment in a variety of chronic diseases, including asthma. However,

long-term use of OCS is associated with complications. Limited informa-

tion is available on the frequency and patterns of use across health-care

providers (HCP) treating asthma.

METHODS: This is a retrospective analysis of anonymized patient claims

data from Symphony Health for the period 10/2016-10/2018. Adults (age

≥18 years) with ≥2 claims indicating asthma on separate dates during the

24-month window were included. OCS use patterns among primary care

physicians (PCPs), allergists and pulmonologists were assessed.

RESULTS: From a total sample of about 4.2 million patients, 2,970,605

met the analysis criteria. The percent of patients prescribed OCS (acute

and/or chronic) was higher among drug-treated patients by PCPs (42%),

compared to allergists (32%) and pulmonologists (30%). PCPs accounted

for ;75% of all OCS use when specialty-specific utilization rates were

weighted by total patients. Chronic OCS (≥6 months) was prescribed for

longer durations amongst PCPs (271 days’ supply), compared to allergists

(219 days’ supply) and pulmonologists (238 days’ supply). The percent of

each specialties’ patients in GINA 4 & 5 across PCPs, allergists and

pulmonologists was (38%, 44%, 45%) and (10%, 17%, 24%), respectively.

CONCLUSIONS: These findings highlight important differences across

HCP in terms of OCS use.While PCPs are the largest prescribers of OCS, a

higher proportion of patients with more severe disease (more likely to

receive chronic OCS treatment) are managed by specialists. Alternative

therapies to replace frequent corticosteroid use should be considered.



J ALLERGY CLIN IMMUNOL

VOLUME 145, NUMBER 2

Abstracts AB115

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
360 Racial/ethnic disparities in minority children
with total IgE level >1,300 IU/ml
Eric Wohlford, MD PhD1, Jennifer Elhawary1, Michael LeNoir2, Jose

Rodriguez-Santana, MD3, Esteban Burchard, MD, MPH1; 1University of

California, San Francisco, 2Comprehensive Allergy Services, 3Centro de

Neumologia Pediatrica.

RATIONALE: Immunoglobulin E (IgE) is important in the pathophys-

iology of allergic disease. The risk of asthma and other allergic diseases

varies by population with Puerto Ricans carrying the highest burden of any

population in the United States. Total IgE is used for dosing the biologic

therapy omalizumab, with an upper limit of 1,300 IU/mL for pediatric

patients. However, the clinical relevance of high total IgE level is

controversial. Our current study sought to characterize those patients

with total IgE >1,300 IU/ml from various racial/ethnic minority popula-

tions as this could represent a barrier to care and therapeutic options.

METHODS: We analyzed total IgE measurements available from 1,994

Puerto Rican and 1,447 Mexican American patients and 1,488 African

American patients from the GALA2 and SAGE2 studies for those whose

IgE level was >1,300 IU/ml.

RESULTS: We found a high number of Puerto Rican children (217/1,994,

10.9%) have IgE >1,300, as compared to 64/1,447 or 4.4% of Mexican

American (chi-squared 45.8, p<0.001) and 86/1,488 or 5.8% of African

American children (chi-squared 27.3, p<0.001). Mexican Americans and

African Americans were not significantly different (chi-squared 2.5,

p50.113). We further characterize these patients’ clinical phenotypes with

respect to asthma and atopic dermatitis.

CONCLUSIONS: An unusually high number of Puerto Rican children

have very high IgE levels, the cause of which is not currently known. These

children would not be considered as candidates for omalizumab therapy,

representing a racial/ethnic disparity to care and therapeutic options.
361 Maternal Education and Cockroach
Sensitization in Asthmatic Children
S
U
N
D
A
Y

Jessica Van Mason, MD1, David Williams, MPH1, Ryan

Allenbrand, MS, CIEC1, Kevin Kennedy, MPH, CiEC1, Salman Aljubran,

MD FAAAAI1; 1Children’s Mercy Kansas City.

RATIONALE: Environmental allergies are a trigger for allergic asthma.

Sensitization to pests, such as cockroach, is associated with more acute

asthma visits. Our goal was to evaluate how various social determinants of

health, particularly maternal education, were associated with sensitization

to pests in asthmatic children.

METHODS: Children’s Mercy Kansas City’s environmental health

department collected data during home assessments for families with

asthmatic children. Demographics collected included household income,

maternal education, and type of insurance. Maternal education level was

categorized as less than high school, high school, college, and graduate. A

Tobit regression model was developed that left-censored patients with IgE

values<0.35 ku/L, which was the lowest limit of detection. For this model,

the dependent variable, German cockroach IgE, was used to measure

sensitization to pests. Independent variables included income, mother’s

education, insurance, and home allergen levels for Alternaria, cockroach,

and mouse.

RESULTS: In our dataset, 167 participating families had maternal

education level and German cockroach IgE values. Detectable cockroach

andmouse allergen levels were in 69 homes. German cockroach IgE values

ranged from 0.42 to 26.4 ku/L. For each increase in maternal education

level, the expected German cockroach IgEwas 3.38 ku/L lower than values

from homes with less maternal education, holding all other variables

constant (p50.024). Cockroach sensitization was seen to a greater degree

for homes with lower reported maternal education level.

CONCLUSIONS: This data suggests an association between the home

environment and maternal education level, which may impact the health of

asthmatic children. Larger prospective studies minimizing study dropouts

are warranted.
362 Infectious and inflammatory diseases precede
and co-occur prior to the development of
asthma: An unrecognized phenotype of
childhood asthma
Euijung Ryu, PhD1, Jung Kwon, MD1, Chung-Il Wi, MD1, Katherine

King1; 1Mayo Clinic.

RATIONALE: While allergic co-morbid conditions precede the devel-

opment of asthma, little is known about whether certain infectious and

inflammatory conditions (other than allergic disease) co-occur in patterns

prior to asthma development. We investigated whether there are particular

patterns among such conditions among children who subsequently

developed asthma.

METHODS: We utilized electronic health records data from asthmatic

children who were born in Olmsted County, MN during 1997-2016 and

have received continuous medical care at Mayo Clinic. Using ICD9/10

billing code through 12/31/2017, asthma status and awide range of asthma-

associated inflammatory/infectious comorbidities preceded asthma devel-

opment were ascertained. A three-step unified clustering method based on

asymmetric Somers’ D statistic was utilized to identify patterns of non-

random comorbidities in asthmatics.

RESULTS: Among 1602 asthmatics (mean age at asthma diagnosis56.9

years; 59%males, and 76%Whites), 27 conditionswere present at least 1%

prior to asthma diagnosis, with upper respiratory tract infection (URI) be-

ing the most common (57%), followed by skin infection (53%) and

conjunctivitis (45%). Human herpes virus (HHV) and varicella infections

had near perfect agreement (D50.98), followed by pneumonia and inva-

sive pneumococcal disease (IPD: D50.72), and HHVand herpes simplex

(D50.62). The strongest cluster consisted of HHV, skin infection, and vari-

cella (strength50.53). URI was the most co-occurring condition among 27

conditions (13 out of 17 overlapping clusters).

CONCLUSIONS: Infectious/inflammatory diseases known to be associ-

ated with asthma (e.g., varicella, pneumonia and IPD) may occur in clusters

prior to asthma development. Whether asthma and these co-occurring

conditions share similar immunological mechanisms needs to be elucidated.
363 Seasonal Patterns of Adherence of Air Purifier
Use In Inner-City Children With Asthma
Parisa Kaviany1, Joseph Collaco1, Kirsten Koehler2, MeganWood2, John

Woo1, Rachelle Koehl1, Emily Brigham1, Nadia Hansel1, Meredith Mc-

Cormack, MD1; 1Johns Hopkins University School of Medicine, 2Johns

Hopkins University Bloomberg School of Public Health.

RATIONALE: Indoor particulate matter (PM) has been associated with

increased childhood asthma morbidity. Studies have shown that air

purifiers in the home can reduce indoor PM, and improve symptom free

days. A next step in establishing the role of air purifier use in asthma

treatment is understanding how to optimize adherence.

METHODS: The BREATHE Center is recruiting 200 patients for a

randomized control trial among children with persistent asthma.

Participants are randomized to receive either two active air purifiers

containing HEPA filters or two placebos. All air purifiers have electronic

adherence monitors. Data from 93 participants was analyzed.

RESULTS:Most childrenwere AfricanAmerican (93%)with average age

11.6 +/- 2.4 years and from low-income households. Bedroom air purifiers

were used 79.3 % +/- 26.2 of the time. About 2/3 of participants used air

purifiers >80% of the time, with similar adherence between bedroom and

common spaces. Bedroom adherence was lower in the winter (64.4 +/-

35.8%) versus other seasons (81.3 +/- 24.2%) (p5 0.073). Air purifier

adherence in common spaces was even lower in winter, (50.6 +/- 40.5%)

versus other seasons (80.3 +/- 25.3%) (p5 0.001).

CONCLUSIONS: Air purifier adherence varied by season, with lower use

in winter. This could be influenced by factors such as draft from purifier

use. Further studies are needed to determine the threshold of air purifier use

necessary for clinical impact and strategies to address seasonal adherence

differences.
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364 The Impact of Allergic Rhinitis on Asthma
Outcomes in Urban Adolescents
Jessica Stern, MD1, Michael Chen, PhD2, Maria Fagnano, MPH2, Rey-

naldo Tajon, BA2, Paul Tremblay, RN2, Jill Halterman, MD MPH2; 1Uni-

versity of Rochester Medical Center, 2The University of Rochester School

of Medicine and Dentistry.

RATIONALE: Allergic rhinitis (AR) is a known comorbidity in asthmatic

adolescents that may exacerbate symptoms. School-based programs have

demonstrated that preventive asthma therapy administered under school

nurse supervision reduces morbidity. However a subgroup of adolescents

continue to have difficult to control asthma despite monitored preventive

treatment. Using the unified airway paradigm, we hypothesized that this

cohort of adolescents would have significant burden of AR, and AR would

be associated with worse asthma outcomes.

METHODS: We included adolescents aged 12-16 years from the

Rochester City School District who participated in the School Based

Asthma Care for Teens trial between 2016 - 2017. History of AR and

asthma outcomes were assessed via clinical history and spirometry.

Bivariate and multivariate regression models adjusting for age, gender,

race, ethnicity, insurance, and smoke exposure estimated the association

between AR and asthma morbidity.

RESULTS: We used baseline data from 387 adolescents with persistent

asthma (mean age 13, 55% Black, 32% Hispanic, 85% Medicaid). 77% of

adolescents reported a history of AR. Adolescents with AR were more

likely to be seen in the ED for asthma compared to adolescents without AR

(aOR 2.64; 95%CI 1.29-5.44). Adolescents with AR were more likely to

use rescue medication and miss school due to asthma compared to those

without AR. FENO was elevated in adolescents with AR vs. those without

AR. Importantly, only 52% of adolescents with AR reported taking allergy

medication.

CONCLUSIONS: Allergic rhinitis is prevalent in high-risk adolescents

with persistent asthma and is associated with significant asthma morbidity

and under - treatment.
365 MiRNAs signature in serum: a biomarker for
differentiation of asthma against ACO and COPD
Victoria Del Pozo; IIS-Fundacion Jimenez Diaz.

RATIONALE: Asthma and COPD)are respiratory diseases that have

some differences between them. They can present concomitantly in the

same patient, something called ACO. Novel disease specific biomarkers

are needed to differentiate these similar pathologies. MiRNAs are small

noncoding RNAs related to disease status that have been described as

promising biomarkers. The objective of this study is to evaluate if a

previously described serum miRNA profile in asthma, is able to

differentiate asthma against COPD and ACO.

METHODS: Five coded miRNAs were studied in serum from 75 COPD

patients, 63 ACO patients, 138 asthmatics and 39 healthy subjects by

qPCR. Differences were calculated by Student T-test or Mann-Whitney U

test. Analysis for biomarker determination was performed by ROC curve.

Multivariate quantitative logistic regression models were performed

using R.

RESULTS: We found that miR-1 and miR-3 were differentially expressed

in serum from asthmatics compared to patients with COPD and ACO; and

miR-4 was upregulated in asthma versus ACO. Nevertheless, only miR-3

expression was able to differentiate asthmatics from COPD and ACO

(AUC>0.80).
Combined expression of miR-1, mir-3 and miR-4 in qualitative logistic

regression improves the differentiation of asthma from COPD

(AUC50.90).

When using a quantitative logistic regression model grouping ACO and

COPD patients, the combination of miR-3, miR-4 and miR-5 was able to

differentiate asthmatics against ACO/COPD with an AUC of 0.96.

CONCLUSIONS: We found that serum microRNAs can be used to

differentiate asthma from COPD or ACO.
366 TD-8236, a lung-selective inhaled pan-JAK
inhibitor, inhibits gene expression related to
severe asthma and exhaled nitric oxide
(FeNO), in 3-D airway epithelium liquid
interface (ALI) cultures derived from asthmatic
donors
Elad Kaufman1, Melanie Kleinschek1, Edmund Moran1, Jacky Woo1,

Reuben Sana1, Emma Gordon1, Wanju Lee1, Glenn Crater1, Thomas

Southworth2, Thomas Scott2, Dave Singh2, Nathan Pfeiffer1; 1Theravance

Biopharma, 2Medicines Evaluation Unit, University of Manchester.

RATIONALE: Janus kinase (JAK) enzymes mediate signaling of

cytokines such as IL-13, IL-4, IL-5, TSLP, IFN-g, IL-6, and IL-23 which

are associated with T2 high and T2 low asthma. TD-8236 is a lung-selec-

tive pan-JAK inhibitor designed for inhaled delivery to achieve maximal

activity at the site of lung inflammation while minimizing systemic expo-

sure. The aim of this studywas to explore themechanism-of-action of JAK-

inhibition in a human in vitro model of asthma.

METHODS: A large public asthma bronchial brushing gene data set

(GSE63142) was reanalyzed for genes associated with either asthma

severity or FeNO. Using RT-PCR and Nanostring, gene expression was

assessed in bronchial brushings from asthmatic patients with a range of

FeNO levels, and in TD-8236-treated ALI cultures derived from asthmatic

donors stimulated with cytokine.

RESULTS: Genes highly associated with asthma severity or FeNO were

identified. Detection of these genes and their association with FeNO levels

was confirmed in bronchial brushings derived from asthmatic patients. TD-

8236 inhibited these genes at baseline and following IL-13 stimulation in

asthma-patient derived ALI cultures. Nanostring gene expression profiling

in asthmatic ALI cultures at baseline with the immunology and intracel-

lular signaling panels identified JAK-STAT signaling and inflammatory

diseases including asthma as highly enriched pathways. A number of

candidate genes that map to T2 and non-T2 cytokine signaling pathways

were identified which were inhibited by TD-8236.

CONCLUSIONS: T2-high and T2-low asthma-associated genes and

pathways are inhibited by TD-8236 projecting broad activity in moderate

to severe asthma. These findings could translate into potential biomarkers

for future clinical studies.
367 Fraction of exhaled nitric oxide measured by NO
breath� correlate with airway hyperreactivity
Yosuke Kamide, MD PhD1, Hiroaki Hayashi, MD1, Kiyoshi Sekiya1,

Akio Mori, MD PhD1, Masami Taniguchi, MD, PhD1; 1National Hospital

Organization Sagamihara National Hospital.

RATIONALE: Measurement of fraction of exhaled nitric oxide (FeNO)

concentration in the breath of patients with asthma is non-invasive and

useful method to assess eosinophilic or type 2 airway inflammation.

However, results vary with the type of device used. The association

between airway hyperreactivity (AHR) and FeNO measured using NO

breath� (Bedfont Scientific, Maidstone, UK) is unknown.

METHODS: We included 62 consecutive patients with asthma who

underwent FeNO quantification (NO breath�) and AHR examination at

our hospital. The exclusion criteria were administration of systemic

corticosteroids, pregnancy and current smoking habit. AHR was detected

using histamine.

RESULTS: The FeNO value was negatively correlated with AHR (r5
-0.3915, p50.037). This outcome was confirmed both ICS-positive and

-negative patients. Additionally, FeNO was positively correlated with the

eosinophil count in the blood.

CONCLUSIONS: FeNO measured using NO breath� is associated with

AHR using histamine.
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368 Phenotypes of Recurrent Wheezing in Young
Children
Miguel Lanz1, Marta Barzaga1, Esther Chartrand1, Claudia Eisenlohr1;
1AAADRS Clinical Research Center.

RATIONALE: Nearly 25% of preschool children have recurrent

wheezing. Early identification of those who are at higher risk for

exacerbations and respiratory infections is key.

METHODS: To investigate early-onset wheezing in children aged 24-72

months, a review from a 7-year period in an asthma specialist clinic was

performed. Criteria included presence of recurrent wheezing with a recent

history of >2 systemic steroids (OCS) bursts per year and/or ≥3 courses of
antibiotics (ABX) per 6 months. Both OCS and ABX treatments were for

wheezing exacerbations prescribed by their PCP/ER staff. Patient charac-

teristics and labswere collected, and questionnaires were sent to families to

document subsequent use of OCS or ABX.

RESULTS: Of 101 children (mean 51 months, 59% male) studied, 43%

had >2 OCS/yr, and 57% had ≥3 ABX/6months. At baseline, mean serum

eosinophils was 233/uL, total IgE was 102 kU/L, and only 2 normal

antibody titers to S. pneumoniae were present. Post-vaccination pneumo-

coccal titers were responsive with 14 titers normalized. Other character-

istics were presence of positive allergen sensitization 45%, eczema 39%,

parental asthma 28%, and household pets 47%. Of 72 returned question-

naires, 82% responded with less bursts/use of OCS and ABX for wheezing

exacerbations post-vaccination. Vaccine responder’s baseline eosinophils

was 215/uL, while non-responders were significantly higher at 370/uL.

There was no significance in any other baseline values.

CONCLUSIONS: Identification and vaccination for low pneumococcal

titers in those with non-elevated eosinophil counts can reduce wheezing

exacerbations. Higher eosinophil counts in young wheezers can identify

those at higher risk for increased OCS and ABX use.
369 Antioxidant Gene Expression in Airway Smooth
Muscle and Epithelial Cells is Upregulated by
Synthetic Secoisolaricesinol Diglucoside
(LGM2605)
S
U
N
D
A
Y
Chioma Enweasor1, Cameron Flayer1, Angela Linderholm1, Lisa Franzi1,

Thais Sielecki2, Angela Haczku, MD PhD FAAAAI3, Melpo Christofidou-

Solomidou4, Kyewon Park4; 1University of California, Davis, 2LignaMed,

LLC, Philadelphia, 3University of California Davis, 4University of

Pennsylvania.

RATIONALE: Exposure to the air pollutant ozone (O3) worsens pulmonary

function and can lead to glucocorticoid insensitivity in asthmatics raising the

importance of alternative or adjuvant treatment approaches. We previously

showed that treatment with LGM2605, a synthetic anti-oxidant (originally

derived from flaxseed) prevented O3-induced airway hyperreactivity and

decreased airway inflammation in asthmatic rhesus macaques. LGM2605

increasedexpressionof several anti-oxidantgenes in the lung tissueofmacaques,

however, the main cellular target of this compound needed to be clarified.

METHODS: Here we evaluated the effect of LGM2605 on immortalized

human airway epithelial cells (HBE1, obtained from the UC Davis Airway

Epithelial Biobank), and primary smooth muscles (hASM, a generous gift

of Dr. Kenyon). To mimic the effects of O3exposure, cells were cultured

and incubated with 0.05 mM tert-butyl hydroperoxide (TBHP) for 2 hours

and were treated with 0, 12.5, 25, and 50 mMLGM2605 for 24 hours after

which cells were harvested for RNA extraction. Expression of Txnl1,

Gsta4, Sod1, and Sod2 was measured by qPCR.

RESULTS: TBHP significantly (p<0.05) increased the expression of

Txnl1, Sod1, and Sod2in hASM but only Sod2in HBE1 cells. LGM2605

dose-dependently amplified the TBHP-induced expression of Txnl1,
Sod1, and Sod2in hASM, but not HBE1 cells indicating that hASM were

a specific target of antioxidant gene modulation by LGM2605.

CONCLUSIONS: Our data suggest that airway smooth muscle is highly

sensitive to oxidative stress as well as to the anti-oxidant effects of

LGM2605 raising the potential of a novel treatment approach in asthma.
370 Plasma microRNA as a noninvasive biomarker
for asthma
I-Jen Wang; Taoyuan Hospital, Ministry of Health andWelfare; Taipei Hos-

pital, Ministry of Health and Welfare; National Taiwan University Taiwan.

RATIONALE: There are few validated diagnostic and predictive

noninvasive biomarkers for asthma in clinical use. Extracellular miRNAs

may offer promise for biomarkers and therapeutics strategies for asthma,

particularly after environmental exposures. We want to search for

epigenetic biomarkers (miRNAs) to diagnose or predict asthma in children.

METHODS: Plasma samples from asthma children and healthy controls

were analyzed by miRNAs arries for expression profiling. The association

betweenmiRNAfoldchanges andasthmawere assessedby logistic regression.

Asthma subjects were further classified by severity and atopic status. We also

created ROC curves to see how well miRNA can predict asthma.

RESULTS: Top 3 miRNAs (miR15a-1,miR101-3, and miR-19-b with fold

change6.01, 5.38, and 5.32) upregulated in asthmapatients fromarraieswere

further confirmed by quantitative PCR in another larger sample of 124

children. In this sample, only miR15a-1was significantly associated with

asthma (OR55.53,95%CI51.48-20.58). Furthermore, miR15a-1 displayed

higher area under the ROC curve than miR-19-b and miR101-3 (miR15a-

150.712 vs. miR19-b:0.654 and mir101-3:0.620). Three combined miRNA

panel did not show higher area under ROCcurve than miR15a-1 alone.

miR15a-1 offers promise for noninvasive biomarkers for asthma with

sensitivity 0.587 and specificity 0.875. In addition, asthma subjects with

high severity byGINAguideline had a significantly increasedmiR15a-1 fold

change (OR51.34,95% CI,1.02-1.76). When futher categorized children

into atopic and non-atopic asthma, we found only atopic asthma was

significantly correlated with miR15a-1(OR55.91,95%CI51.57-22.26).

CONCLUSIONS: miR15a-1 may offer promise for a noninvasive

epigenetic biomarker and therapeutics strategy for asthma, especially for

atopic asthma.
371 Application of exhaled breath condensate
cytokines to sort asthma phenotypes
Min-Hye Kim1, Ji-Su Shim1, Byung-Keun Kim, MD, PhD2, Han-Ki

Park3, Min-Suk Yang, MD4, Jae-Woo Kwon5, Young Joo Cho1; 1College

of Medicine, Ewha Womans University, 2Korea University College of

Medicine, 3School of Medicine, Kyungpook National University, Kyung-

pook National University Chilgok Hospital, 4SMG-SNU Boramae Medi-

cal Center, 5Kangwon National University School of Medicine.

RATIONALE: Exhaled breath condensate (EBC) could show bronchial

inflammation directly, and very easy to collect samples. The current asthma

phenotyping has a limitation that it does not fully reflect airway inflammation,

and we have tried a new asthma phenotyping via EBC. In addition, basophils

aremajor effector cells involved in the asthma, they remain unclear what exact

role it plays. Therefore, we investigate the relationship between EBC

cytokines and blood basophils and clinical features in asthmatics.

METHODS: Asthma patients were defined as who have asthma

symptoms with positive bronchodilator response or airway hyperrespon-

siveness and have been enrolled in the Ewha Medical Center from 2017 to

2018. Information for demographics, clinical features, and exhaled breath

condensates of patients were collected.

RESULTS: Thirteenpatientswere enrolledwith ameanageof 60.2 years and

23%men.ThemeanFEV1andFEV1/FVCwere 75.9%of predictedvalue and

74.4%, respectively. Patients with high basophils (≥50/mL) hadmore frequent

asthmaexacerbations and absence fromworkdue to asthma, andworse asthma

control status and quality of life scores, even though they had better pulmonary

function than the patientswith low basophils (<50/mL). In addition, IL-17 and

IL-33 from EBC showed positive correlations with blood basophil counts.

CONCLUSIONS: Basophils are thought to be a marker associated with

poor control of asthma independently of pulmonary function, which were

also related to EBC IL-17 and IL-33. Although larger studies are needed in

the future, it is likely that basophil, EBC IL-17 and IL-33 are another

criterion for asthma phenotyping.
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372 Eosinophilia in asthmatic patients and its
relationship with Aspirin-Exacerbated
Respiratory Disease
La�ıs Cunha1, Gabriella Dias, MD2, Pedro Giavina-Bianchi, MD PhD

FAAAAI3, Jorge Kalil1, Rosana Agondi, MD PhD4; 1Clinical Immu-

nology and Allergy Division, University of Sao Paulo, 2University of

Sao Paulo, 3University of S~A£o Paulo, 4Clinical Immunology and Allergy

Division.

RATIONALE: Among the possible asthma phenotypes, it is known that

eosinophilic asthma is more severe, and associated with more frequent

exacerbations compared to non-eosinophilic asthma. The objective of this

study was to assess asthmatic patients according to peripheral eosinophilia

and its relationship to Aspirin-Exacerbated Respiratory Disease (AERD).

METHODS: Retrospective analysis of asthmatic patients medical re-

cords, STEP 4/5 according to GINA 2018, at a tertiary hospital. Patients

were divided according to the presence of peripheral eosinophilia (Eo),

higher or lower than 300 cells/mm3. Demographic characteristics,

frequency of exacerbations in the last year, FEV1, total IgE, and diagnosis

of AERD were evaluated.

RESULTS: Ninety-six adults were included, 78.1% female, mean age

58.1 years and disease duration 35.3 years; 56.3% were classified as

eosinophilic asthma. This group was characterized by late onset of asthma

(27.2 versus 17.0; p50.004), higher total IgE (557.5 versus 263.9; p>

0.05), less frequent atopy (48.1 versus 78.6; p50.003). The mean of

inhaled corticosteroid was high for both groups (> 1200mcg/d). Therewas

no statistical difference regarding FEV1 and the frequency of exacerba-

tions. However, the frequency of AERD in patients with Eo> 300 cells/

mm3 was higher than the group without Eo (75.3% versus 26.2%, p

<0.0001).

CONCLUSIONS: In our study, patients with higher Eos comprehended

mostly patients with AERD, had a lower frequency of atopy and later onset

of disease. Therefore, AERD should be considered in patients with

eosinophilia. Although, the frequency of exacerbations was high in both

groups, not being possible to consider eosinophilia as a risk factor for

exacerbations.
373 Role of Forced oscillation technique for asthma
diagnosis in preschool wheeze
Pailin Yooma1, Wiparat Manuyakorn, MD, PhD1, Suwat

Benjaponpitak, CME2, Wasu Kamchaisatian, MD3, Watcharoot

Kanchongkittiphon, MD PhD2, Wanlapa Jotikasthira2, Cherapat Sasisa-

kulporn4, Potjanee Kiewngam2; 1Faculty of Medicine Ramathibodi Hos-

pital Mahidol University, Bangkok Thailand, 2Faculty of Medicine

Ramathibodi Hospital, Mahidol University, Bangkok Thailand, 3Samitivej

Children, 4Ramathibodi Hospital, Mahidol University, Bangkok Thailand.

RATIONALE: Wheezing is a common problem in preschool children.

The forced oscillation technique (FOT) has the potential role to facilitate

asthma diagnosis in preschool children.

METHODS: Children aged 2-5 years with recurrent wheezing were

enrolled. Subjects were evaluated for skin prick test (SPT) to aeroallergens,

fraction exhaled nitric oxide (FeNO), pediatric asthma control test (PACT),

and FOT.

RESULTS: Ninety-three children were classified into 4 different groups

including asthma (n515), atopic wheezing (n516), non-atopic wheezing

(n531), and healthy non-wheezing control (n531). There were no

differences in mean age, mode of delivery, and history of tobacco smoking

exposure among these group. However, there were significant difference in

maternal atopy and PACT score between groups (P<0.01). The percentage

of bronchodilator responsiveness (% BDR) of resistance (Rrs), area of

reactance (ALX), and frequency of resonance (Fres) were found to be

significantly different among 4 groups (p< 0.01) with greater%BDRvalue

in asthmatic children compared to that of others. Themedian%BDR(IQR)

of R5 in asthmatic, atopicwheezing, non-atopic wheezing and control were

30.4(23-39.8 ) VS 12.75(2.95-20.9) VS 22.9(12.9-31.2) VS 14.7 (4-23).
The median %BDR(IQR) of ALX and Fres in asthmatic group, atopic

wheezing, non-atopic wheezing and control were 68.6 (54.1-86.3) VS ,

32.7(-47.25 - 55.75), VS 46.1 (19.5-62.3), VS 44.9 (25.6- 64.4), and

42.1(30.1- 52.6) VS 20.1(-13.15 to 25.1) VS 20.9 (11.8- 29.9) VS 26.4 (10-

37).

CONCLUSIONS: Preschool asthmatic children have a greater %BDR for

R5, Fres and ALX. FOT measurement may be a useful tool for asthma

diagnosis in preschool children.
374 Annual change in forced oscillation technique
correlates with FEV1 decline in patients with
asthma, COPD, and asthma-COPD overlap
Yuko Tanaka, MD1, Keita Hirai2, Hiromasa Nakayasu1, Kanami Ta-

mura1, Toshihiro Masuda1, Shingo Takahashi1, Hirofumi

Watanabe, MD1, Yutaro Kishimoto1, Kyohei Oishi1, Mika Saigusa1, Tai-

suke Akamatsu1, Akito Yamamoto1, Satoru Morita1, Kazuhiro Asada1,

Toshihiro Shirai1; 1Shizuoka General Hospital, 2Shizuoka Genaral

Hospital.

RATIONALE: The forced oscillation technique (FOT) is used to measure

respiratory system resistance and reactance and provides information that

cannot be obtained by spirometry. Recent studies indicate that the annual

change in FOT correlates with change in FEV1 in patients with asthma and

COPD. However, it is not fully understood in patients with ACO. The aim

of this study was to investigate the relationship between the annual change

in FOT and that in FEV1 in patients with asthma, COPD and ACO.

METHODS: The study subjects included 75 adult patients with asthma

(23), COPD (23), and ACO (29) who attended outpatient clinics at

Shizuoka General Hospital betweenMarch and November 2015. Inclusion

criterion was the patients who underwent FOT and spirometry at least 4

times during a 3 year-period (at least one time per year). The correlation

between annual parameter changes in each disease was investigated.

RESULTS: The annual change in FOT parameters correlated significantly

with that in FEV1; the best correlation coefficient were ALX (r520.54)

in asthma, X5 (r5 0.70) in COPD, and R5 (r520.62) in ACO. The ROC

curve analyses to detect rapid decliners (more than 30ml per year in FEV1)

revealed that the largest area under the curvewere ALX for asthma (0.811),

Fres for COPD (0.818), and R5 for ACO (0.848).

CONCLUSIONS: The annual change in FOT correlated with that in

FEV1 and rapid decliners of FEV1 could be predicted by the annual change

in FOT in patients with asthma, COPD, and ACO.
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375 Spirometry In Classification and Management of
Childhood Asthma
Jaykumar Ghetia; Pandit Deendayal Upadhyay Medical College.

RATIONALE: Asthma is the most common chronic illness of childhood.

Measurement of lung function provides a better view in diagnosis and

management of asthma. Considering scarcity of literature and usefulness

of spirometry, this study done to assess role of spirometry on childhood

asthma.

METHODS: Prospective study was conducted on children (n552, age 6

to 12 years) attending asthma clinic in P.D.U. Medical College and Civil

Hospital, Rajkot over a period of 2 years (oct-2016 to sep-2018). Diagnosis

and management of asthma was done clinically and by spirometry

according to GINA – 2015 guidelines. Spirometry is done for minimum

3 times with gap of 3 month each.

RESULTS: High positive correlation between clinical and spirometry

diagnosiswithmilder form of asthma.While severe form of asthma ismore

likely to under diagnosed and under treated (Intermittent, mild persistent

and moderate persistent asthma positive correlation 71.5%, 77.3% and

32% respectively). Improvement in FEV1 and FEF25-75 values observes

on subsequent spirometry ((FEV1)1 to (FEV1)2 p value50.000, (FEV1)1

to (FEV1)3 p value50.001, (FEF25-75)1 to (FEF25-75)2 p value50.000,

(FEF25-75)1 to (FEF25-75)3 p value50.00). Significant decrease in

amount of drug (inhalation steroid – budesonide, mcg/day) required

(spirometry-1 mean 357.69, spirometry-2 mean 350.00, spirommetry-3

mean 273.07, p value50.009).

CONCLUSION: Spirometry is to be done in all children at the time of

initial diagnosis of asthma and then once or twice every year. FEV1 and

FEF25-75 is important tool for monitoring and assessing treatment

response in asthma. Spirometry based treatment implementation leads to

better asthma control, optimum dose adjustment.
376 Comparative Impulse Oscillometry Parameters
Among Childhood Asthma, Obesity With and
Without Asthma
S
U
N
D
A
Y

Thitaya Sangsawang1, Tassalapa Daengsuwan1; 1Queen Sirikit National

Institute of Child Health.

RATIONALE: Deterioration of lung function is recognized in both

asthma and obesity and requiredmonitoring. Impulse oscillometry (IOS), a

non-invasive measurement of lung function, is increasing popularity to

measure both small and large airway resistance in children. The aim of this

study is to compare the IOS parameters among Thai asthmatic children and

Thai obese children with and without asthma.

METHODS: A cross-sectional study was conducted in 75 participants,

aged 4-15 years old. Twenty-five children were in each group (asthma,

obesity and obesity with asthma). All participants were consented to

measure airway resistance by IOS technique (Jaeger, Germany).

RESULTS: Themedian age of 75 participants were 7 years old. 81%were

male. The median R5 (0.94), Z5 (0.96), and AX (2.85) in obesity with

asthma was significantly higher than in asthma only (0.81, 0.83, 1.81; p5
0.012, 0.015, 0.021 respectively). X5’s medianwas found higher in obesity

(-0.1) than in asthma (-0.21) and obesity with asthma group (-0.19) (p <

0.001, 0.007 respectively). In comparison to asthma and obesity with

asthma, we found higher percentage of baseline R5-R20 in obesity with

asthma than in asthma (63.5% vs 51.5%, p 5 0.03), but less post

bronchodilator response (21% vs 45%, p 5 0.005). The percent change

of R5-R20 significantly correlated to percent weight for height (r5 0.335,

p 5 0.018).

CONCLUSIONS: IOS parameters, X5 and % change of R5-R20, are

potentially useful to differentiate small airway dysfunction in asthmatic

children from obese children with asthma.
377 Children with high risk to develop asthma by the
Pediatric Asthma Risk Score have more acute
symptoms at presentation than those who are
low risk
Kelsi Pomeroy, MS1, Darrell Dinwiddie, PhD2, Claire Putt, BA3, Ashley

Stoner, MD4, Sarah Pham3, Joshua Kennedy, MD FAAAAI3; 1Arkansas

Children’s Hospital, 2University of New Mexico, 3University of Arkansas

for Medical Sciences, 4University of Arkansas for Medical Scien.

RATIONALE: The Pediatric AsthmaRisk Scorewas recently validated to

provide physicians with information regarding their patients’ future risk of

developing asthma. We wanted to know if infants and toddlers with high

risk (HR) for future asthma would present with more acute symptoms

during wheezing events than those with low risk (LR). We were also

interested in biomarkers that would predict similarly.

METHODS: We recruited 210 subjects ages 0-4 years from the

Emergency Department. Baseline Pediatric Respiratory Symptoms

(PRS) Scores were recorded. Pediatric Asthma Risk Score was obtained

for each subject. Nasopharyngeal swabswere used to detect the presence of

multiple viruses by viral genome sequencing. Nasal filter paper was used to

collect nasal mucosal lining fluid, and after elution, inflammatory

mediators were analyzed using bead-array immunoassay.

RESULTS: Those subjects with HR for asthma had higher symptom

scores by PRS than those with LR (HR, mean [SD], 7.11 [3.96]; LR, 3.83

[3.17]; p<0.0001). High risk patients with any viral infection at the time of

presentation trended towards more symptoms than HR patients without

viral infection (HR +virus, 9.182 [3.710]; HR -virus, 5 [1.826]; p50.06).

CONCLUSIONS: Acute symptom scores at the time of wheezing

illnesses are worse in those at HR for future asthma. More work is required

to determine if symptom scores actually predict future asthma in these

subjects.
378 Excessive Dynamic Airway Collapse on
Spirometry in Pediatric Asthma Patients
Gerald Miller1, Mark Johnson, MD1, Albert Botchway, PhD2; 1Southern

Illinois University School of Medicine Department of Pediatrics, 2South-

ern Illinois University Medicine.

RATIONALE: During acute asthma there can be two forms of airflow

obstruction, excessive dynamic airway collapse (EDAC) and airflow

obstruction due to airway inflammation and edema. EDAC results from

collapse of the posterior membrane of tracheal walls. It has been suggested

that a 50% fall in flow in the first 10% of the FVC (forced vital capacity) is

characteristic of EDAC. To our knowledge no study has tried to

differentiate spirometric airflow characteristics in EDAC and inflammatory

obstruction. We hypothesized that a sudden decrease (> 2 standard

deviations) from peak flow could be consistent with EDAC.

METHODS: A retrospective chart review of patients who had spirometry

at the Southern Illinois University School of Medicine Pediatric

Pulmonology Clinic was performed. We measured flow at 10% FVC and

20% FVC and compared it to the PEF (peak expiratory flow). Inclusion

criteria included: 8-18 years old, diagnosis of asthma, and forced

expiratory volume at 1 second [FEV1]/FVC ≤ 80%. Exclusion criteria

included a secondary respiratory diagnosis. Only the most recent spirom-

etry test completed was evaluated.

RESULTS: Of 952 spirometry tests, 89 met criteria. At 10% of FVC the

average decrease from PEF was 5% 6 7%. At 20% of FVC the average

decrease from PEF was 24% 6 12%.

CONCLUSIONS: A fall in flow in the first 10% of FVC greater than 20%

and a fall in the first 20% of FVC greater than 50% may be outside of the

normal variation and could be suggestive of EDAC.
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379 Differential Transcriptomic Response To Aspirin
Challenge In Blood Eosinophils From Patients
With Aspirin Exacerbated Respiratory Disease
(AERD)
Elina Jerschow, MD FAAAAI1, Anand Kumar Andiappan, PhD2, Zhen

Ren3, Jidong Shan, PhD1, Bernett Lee2, Mohammad Asad1, Simon Spi-

vack1, David Rosenstreich, MD FAAAAI1, Olaf Rotzschke, PhD4, Steven

Porcelli, MD1; 1Albert Einstein College of Medicine, 2Singapore Immu-

nology Network, A*STAR, Si, 3Washington University School of Medi-

cine, 4Singapore Immunology Network (SIgN).

RATIONALE: AERD presents as adult-onset asthma associated with

nasal polyposis and hypersensitivity reactions to cyclooxygenase-1 in-

hibitors. It is associated with persistent blood eosinophilia that decreases

during aspirin challenges. Allergic asthma is another asthma phenotype

associated with environmental allergies and eosinophilia. We aimed at

detecting transcriptomic signatures in eosinophils associated with AERD

phenotypes.

METHODS: We isolated blood eosinophils from fourteen AERD and six

allergic asthma patients (ATA) patients. We extracted RNA from these

eosinophils at baseline and 120 minute timepoints before/after the onset of

the hypersensitivity reaction to aspirin challenge (AERD) or before/after

non-reaction to aspirin administration (ATA). We performed whole

transcriptome profiling using Smartseq2 protocol with indexed PE

sequencing run on samples using Illumina HiSeq 4000.

RESULTS: Principal component (PC) informed analysis revealed a strong

enrichment of genes associated with chemokine-mediated pathway, pos-

itive regulation of angiogenesis, and cellular response to tumor necrosis

factor pathways using gene ontology.A comparison of the baseline to 120

minutes after aspirin challenge revealed a total of 1458 differentially ex-

pressed genes (DEGs) for AERD phenotype and 1088 for the ATA pheno-

type. Only 173DEGs (7%)were shared among these 2 phenotypeswith the

rest of DEGs being unique to each phenotype. Gene candidates unique to

AERD included CCR3 (eosinophil activation), MMP9 (cell migration),

DYRK1A(cell cycle regulation), and ADSS (cell proliferation), while

RSAD2(gamma-interferon inducer) and OXER1(oxoieicosanoid receptor-

1) were shared by both phenotypes.

CONCLUSIONS: Transcriptome consistent with cell activation in

response to aspirin challenges indicates a unique response of blood

eosinophils to cyclooxygenase-1 inhibition in AERD patients.
380 NFE2L2 Interacts with Second Hand Smoke
Exposure to Increase the Risk and Severity of
Pediatric Asthma
Elisabet Johansson, PhD1, Jocelyn Biagini Myers, PhD2, Lisa

Martin, PhD2, Hua He, MS3, Matthew Weirauch, PhD2, Xiaoting Chen3,

Gurjit Khurana Hershey, MD PhD FAAAAI4; 1Cincinnati Children’s Hos-

pital, 2Cincinnati Children, 3Cincinnati Children’s Hospital Medical Cen-

ter, 4Children.

RATIONALE: Exposure to second hand smoke (SHS) is associated with

pediatric asthma, and oxidative stress is believed to play a role inmediating

this association. Given the importance of nuclear factor (erythroid-derived

2)-like 2 (NFE2L2) in the defense against oxidative stress, we hypothe-

sized that the NFE2L2 genotype interacts with SHS exposure to affect

asthma risk.

METHODS: We used a genotyped subset of patients enrolled in the

Greater Cincinnati Pediatric Clinic Repository (GCPCR) as the discovery

population (N5669), and a population-based cohort (Genomic Control

Cohort (GCC)) for replication of our findings (N5791). To minimize

possible confounding, only individuals of European descent were included.

NFE2L2 genotyping for 4 tagging SNPs was performed using the Illumina

Golden Gate assay. Information about SHS exposure was obtained from
questionnaires. Interactions between SHS and NFE2L2 genotype were

evaluated using logistic regression.

RESULTS: Of the analyzed NFE2L2 SNPs, rs10183914, rs1806649, and

rs2886161, interacted significantly with SHS exposure to increase asthma

risk in the GCPCR (p5 0.02, 0.01, and 0.02, respectively). The interaction

was replicated in theGCC for rs10183914 (p5 0.04). Interactions between

SHS exposure and NFE2L2 genotype were also associated with an

increased risk of daily asthma symptoms. Examination of publicly

available functional genomics data indicated that all four analyzed SNPs

intersect at least seven lung cell-derived datasets, suggesting possible roles

in gene regulation.

CONCLUSIONS: Our study provides evidence that NFE2L2 genotype

interacts with SHS exposure to affect both asthma risk and severity in

children.
381 Phenotypes of Allergic Asthma: Does In-vitro
Allergy Testing Predict Poor Responsiveness
Eulalia Amador1, Claudia Cabrera2, Michael Benninger, MD3; 1Cleve-

land clinic, 2CCF head and neck institute and University Hospitals Cleve-

land medical center ENT institute, 3Head and Neck Institute.

RATIONALE: Allergy and asthma are often diagnosed concomitantly.

Patients with both diagnosis might need to have a more targeted approach

to reduce the symptomatic burden and severity of the disease. We aimed to

explore the relationship between specific allergen sensitivity with asthma

diagnosis and severity.We hypothesized that patients who tested positive to

a higher allergy class and to/or more allergens, will be more likely to have

severe asthma

METHODS: A retrospective review was performed on 1419 charts that

had a positive IgE allergy class blood test between 2014 and 2018. Patient

demographics and pertinent variables such as, COPD status, all clinic and

ED visits, allergies, and information related to their asthma treatment and

severity were recorded. A logistic regression was used to analyze the

likelihood of asthma diagnosis, severe asthma diagnosis, and allergic

diagnoses.

RESULTS: We found that the likelihood of having a diagnosis of asthma

when positive to one allergen is 45% [95% CI 38.4 – 50.5], this likelihood

increases with the number of allergens (>10) to 63% [95%CI 53.6 – 71.4].

For patients with >10 positive allergens the likelihood of having asthma

increases to 69%, if the patient had an additional diagnosis of allergic

rhinitis.

CONCLUSIONS: Even though specific phenotypes could not be

identified, these data shows clear trends that could allow practitioners to

identify potentially complex cases.
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382 Salmonella-Induced Changes in
Immunoregulatory Bacteria and the Impact on
Transcriptional Activity of the Foxp3 and Roryt
genes in Rat GALT
Yuliia Bukina1, Aleksandr Kamyshnyi1, Halyna Koval2, Larisa Fedo-

niuk3, Lawrence Dubuske, MD FAAAAI4; 1Zaporozhye State Medical

University, Zaporozhye, Ukraine, 2Bukovinian State Medical University,

Chernivtsi, Ukraine, 3Ternopil State Medical University named after I.

Ya. Horbachevsky, Ternopil, Ukraine, 4George Washington University

School of Medicine, Washington, DC, USA.

RATIONALE: Intestinal microbiome supports immune homeostasis.

Segmental filamentous bacteria (SFB) induce differentiation of Th17-cells

in enteric-associated lymphoid tissue (GALT). Clostridium (cluster IVand

XIVa) and Bacteroidesfragilis (polysaccharide A) stimulate the formation

of T-regulatory cells (Treg) and production of suppressor cytokine IL-10.

METHODS: Metabolites of B. fragilis, short-chain fatty acids (SCFA),

activate GALT cells through the FFAR2 receptor. Decrease in the

concentration of SCFA decreases the number of Treg and disrupts the

balance of Th17/Treg, which leads decreased level of FFAR2, Foxp3

mRNA and an increase in RORgt in GALT. Vancomycin and salmonella

were given to rats and the levels of SFB assessed.

RESULTS: SFB increased and A.muciniphila, F.prausnitzii decreased

post Vancomycin and salmmonella. In rats infected with salmonella after

pretreatment with vancomycin, the number of SFBs increased with a

marked decrease in the Bacteroides-Prevotela group, A.muciniphila,

Clostridium spp. clusters XIV, IV, and F.prausnitzii, leading to a decrease

in the expression level of Foxp3 + gene mRNA and an increase in Rorgt +.

The introduction of B. fragilis to animals receiving Salmonella on the

background of pre-treatment with vancomycin caused a decrease in the

level of SFB and mRNA of Rorgt +, and, conversely, increased the number

of Bacteroides-Prevotela group, A.muciniphila, Clostridium spp. clusters

XIV, IV, F.prausnitzii and expression of Foxp3 + genes, indicative of

restoration of intestinal microbiome homeostasis.

CONCLUSIONS: Salmonella-induced changes in immunoregulatory

bacteria impacts transcriptional activity of the Foxp3 and Roryt genes in

rat GALT.
Y
383 miR-511-3p protects against cockroach
allergen-induced airway inflammation
S
U
N
D
A

Danh Do, PhD1, Peisong Gao, MD PhD2; 1Johns Hopkins University

School of Medicine, 2Johns Hopkins.

RATIONALE: Plasma miR-511-3p levels are lower in asthmatics

compared to healthy controls. MiR-511-3p, encoded within the mannose

receptor (Mrc1) gene, is transcriptionally co-regulated with Mrc1. MiR-

511-3p delivery reversed the increased airway inflammation in cockroach

allergen (CRE)-induced mouse model of asthma due to Mrc1-deficiency.

We provided additional evidence to support the protective role of miR-

511-3p in allergen-induced airway inflammation.

METHODS: miR-511-3p-deficient (miR-511-3p-/-) mice were generate

using the CRISPR-Cas9 system and back-crossed withWTmice for a min-

imum of five generations. miR-511-3p-/- genotype was confirmed by

sequencing. MiR-511-3p-/- andWTmicewere subjected to our well-estab-

lished CRE-induced asthma model.

RESULTS: Backcrossed miR-511-3p-/- mice were confirmed by genotyp-

ing and Sanger sequencing. MiR-511-3p levels are increased in WT, but

were undetectable in miR-511-3p-/- mice after CRE-challenge. Similar

expression of Mrc1 was observed in both animals. Interestingly, MiR-

511-3p-/- mice have higher airway inflammation after CRE-challenged

compared to WT controls. Histological examination showed increased

dense peribronchial infiltrates, goblet hyperplasia, higher recruitment of

inflammatory cells to the lungs, especially with eosinophils, elevated levels

of serum titers of cockroach-specific IgE/IgG1, levels of IL-4 and IL-13,
but lower levels of IFN-gamma, in the BALFs of miR-511-3p-/- compared

to WT controls.

CONCLUSIONS: Our initial findings firmly support a protective role of

miR-511-3p in allergen-induced allergic inflammation making it an

attractive therapeutic agent for the treatment of asthma and allergic

diseases.
384 Lymphocyte Transformation Test Effectivity
based on the Antigen presenting Cells
Employed in Immediate Allergic Reactions to
Betalactams
Tahia Fernandez1, Ruben Fern�andez-Santamar�ıa1, Gador Bogas

Herrera, PhD2, Mar~Aa Salas2, Alba Rodriguez-Nogales1, Maria Francisca

Palomares Jerez, PhD1, Maria Rodriguez-Sanchez3, Ana Molina Bueno1,

Maria Vega, PhD3, Cristobalina Mayorga, PhD4, Maria Torres Jaen, MD

PhD FAAAAI4; 1Instituto de Investigaci�on Biom�edica de M�alaga-IBIMA,
2Instituto de Investigaci�on Biom�edica de M�alaga-IBIMA, Hospital

Regional Universitario de Malaga, 3Instituto de Investigaci�on Biom�edica

de M�alaga-IBIMA-BIONAND, 4Instituto de Investigaci�on Biom�edica de

M�alaga-IBIMA-BOANAND, Hospital Regional Universitario de Malaga.

RATIONALE: Lymphocyte transformation test (LTT) is a reliable test

that allows to determine cells proliferation in response to drugs/allergens.

Its value in drug-immediate allergic reactions is not well-established. Its

sensitivity varied depending on the antigen presentation cells (APCs) used.

Therefore, we aimed to study LTT effectivity using pre-primed monocyte-

derived dendritic cells (moDCs) or myeloid dendritic cells (mDCs) as

APCs, comparing them with conventional LTT, carried out with peripheral

blood mononuclear cells (PBMCs).

METHODS: Monocytes and mDCs were isolated from 10 controls, and

from 10 clavulanic acid (CLV) and 10 amoxicillin (AX) allergic patients.

Monocytes were cultured with GM-CSF and IL-4 to differentiate to

moDCs. Both APCs were cultured with drugs and with lymphocytes later.

Proliferative response was assessed in CD3+, CD4+, CD8+, CD4+Th2 and

Treg cells using Carboxyfluorescein succinimidyl ester (CFSE) by flow cy-

tometry. Results were expressed as Proliferation Index (PI).

RESULTS: Higher PI was obtained in both, AX and CLV patients

compared with controls, independently of the type of APCs tested.

Interestingly, increased percentage of positive cases was observed when

mDCs were used in AX-allergic-patients (50%with PI>2), compared with

moDCs or PBMCs (<20% for both). Surprisingly, sensitivity in CLV

allergic patients was lower (25%), independently of the APCs used. No

positive proliferation was observed in controls.

CONCLUSIONS: The employment of mDCs as APCs improves the

sensitivity of LTT to diagnose immediate allergic reactions to AX.

Nevertheless, no differences were observed in CLV immediate allergic

reactions. This could be due to the non-inclusion of the specific de-

terminants that induced the reaction.
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385 Effect of azithromycin on Chlamydia pneumoniae
–mediated Immunoglobulin E responses
Yitzchok Norowitz1, Yvonne Huang, MD1, Jeffrey Loeffler1, Elliot

Klein1, Manuel Penton1, Margaret Hammerschlag1, Stephan Kohlhoff1;
1SUNY Downstate Medical Center.

RATIONALE: Chlamydia pneumoniae is an obligate intracellular bacterium
that causes respiratory infection in adults and children. There may exist an as-

sociation between atypical bacterial pathogens (C. pneumoniae,Mycoplasma

pneumoniae) and asthma, as well as production of immunoglobulin (Ig) E re-

sponses in vitro. Previous studies in our laboratory demonstrated that doxycy-

cline suppressesC. pneumoniae-induced production of IgE in peripheral blood

mononuclear cells (PBMC) from IgE+ allergic asthmatic subjects. Whereas

macrolides have anti-chlamydial activity, their effect on anti-inflammatory

(IgE) responses to C. pneumoniae has not been studied.
METHODS: Total serum IgE levels were assayed (ELISA). PBMC (1.5 x

106) from IgE negative adult atopic subjects (N55) were infected +/- C.

pneumoniae BAL69 (multiplicity of infection of 0.1), +/- azithromycin

(0.1, 1.0 ug/mL) for 10 days. IgE levels were determined in supernatants

by ELISA. A single unequivocally positive skin test, or history of atopic

dermatitis or allergic rhinitis defined atopy.
RESULTS: Total serum IgE levels were low in all subjects (<100 IU/mL).

IgE was detected in supernatants of PBMC on day 10. When azithromycin

(0.1 ug/ml) was added to cultures, IgE levels increased (50%), but when

azithromycin (1.0 ug/mL) was added IgE levels decreased (38%). When

PBMC were infected with C. pneumoniae, IgE levels decreased (63%).

Addition of azithromycin (0.1, 1.0 ug/mL) had no effect on IgE levels (0-3%).
CONCLUSIONS: These findings indicate that azithromycin had a

bimodal affect on IgE responses in PBMC from atopic patients in vitro

and may have immunomodulatory properties. However, azithromycin

doesn’t modulate C. pneumoniae-induced production of IgE.
386 DNA methylation and RNA-SEQ of dendritic
cells induced by different dose of OVA
Ying Wang1, Jianjun Chen, MD2, Mary Elizabeth Younger, CRNP, PhD3,

Seong Cho, MD FAAAAI4; 1Union Hospital, Tongji Medical College,

Huazhong University of Sc, 2Department of Otorhinolaryngology, Union,
3Taihe Hospital, Hubei University of Medicine, Shiyan, China, 4Univer-

sity of South Florida Morsani Coll.

(1) DNA methylation and RNA-SEQ of dendritic cells induced by

different dose of OVA

(2) Ying Wang1#, Zizhong Yu2#, Seong H Cho3, Jianjun Chen1
RATIONALE: It has been reported that when DCs are exposed to high-

dose antigens, they can induce Th0 cells into regulatory cells (Treg) and

Th1 cells. When DCs are subjected to low-dose allergen, they can drive

Th0 to Th2 cells. However, the mechanisms of such dose-effect relation-

ship are poorly understood so far.
METHODS: Bone marrow immature DCs (imDCs) were generated from

mice and stimulated with OVA of different concentrations (0, 10, 100,

1000, 10000 mg/ml, respectively). The mDCs were then seeded and

cocultured with na€ıve T cells for 3 days, and then the markers of different T

cell subgroups were flow cytometrically tested. RNA-seq detection and

DNA methylation of DCs were performed.
RESULTS: When DCs were stimulated with low-dose (10ug/ml), most

activated genes were related to ribosome synthesis and ion channel inhibition

but not to the immune responses and Th2 activation. At the medium-dose

(100mg/ml),most activated genes involved cytokine synthesis and regulation of

immune responses. At high-dose (1000mg/ml), tumor necrosis factor signaling

pathway, MAPK signaling pathway, antigen processing and presentation

signaling pathway were mostly up-regulated. The related co-stimulators, co-

inhibitory molecules, inhibitory cytokines, negative regulating enzymes were

highly expressed. The monocarbate, coenzyme, fatty acid, glucolipid, starch,

sucroseandothermetabolism-related signalingpathwaysweredown-regulated.

CONCLUSIONS: The profiles of DNA methylation and RNA synthesis

of DCs varied with different doses of OVA, which serves to induce T cells

to differentiate in various directions.
387 Commensal Bacteria Contribute to Barrier
Integrity of the Nasal Epithelium
Eishika Dissanayake1, Rebecca Brockman-Schneider1, Reed Stubben-

dieck1, Cameron Currie1, James Gern, MD FAAAAI1; 1University of Wis-

consin-Madison.

RATIONALE: Thenasal epithelium is theprimarydefense against a plethora

of environmental stimuli. There is increasing evidence that the microbial

composition of the airway in early childhood plays a key role in determining

the risk for developing asthma in children. In this study we tested the

hypothesis that commensal bacteria affect the integrity of the nasal epithelium.

METHODS: Bronchial epithelial cells from healthy donors were differen-

tiated at air-liquid interface and then infected with 33107colonyformingunits

of four species of bacteria (Staphylococcus epidermidis, Corynebacterium
propinquum, C. pseudodiphtheriticum and 2 strains ofMoraxella catarrhalis)

isolated from nasal secretions of children. The trans-epithelial electrical resis-

tance (TEER) of the epithelium was measured at 24 and 48 hours, post-infec-

tion (p.i.). In addition, ciliary motion and pH were monitored as measures of

cellular well-being.

RESULTS: Airway epithelial cells showed no adverse changes in

response to bacteria, as evidenced by intact ciliary motion and the absence

of any change in pH of the culture medium. Incubation with any strain of

bacteria increased the mean TEER by 18.5% compared to the control at 48

hours p.i. (p5 0.002). The increase in TEER for individual strains ranged

from 11.8 – 23.2% for the same time-point.

CONCLUSIONS: Commensal bacteria, including opportunistic patho-

gens, may contribute to the maintenance of a healthy nasal epithelium by

strengthening the barrier integrity. These results suggest that microbes in

the upper airways of young children can promote the establishment and/or

maintenance of upper airway barrier function in vivo.
388 The Relationship of ADAM33 Gene
Polymorphisms to Development of Bronchial
Asthma in Patients with Allergic Rhinitis
A. Kurchenko1, V. Tsaryk1, O. Akhtemiichuk1, Lawrence Dubuske, MD

FAAAAI2; 1National Medical University, Kiev, Ukraine, 2George Wash-

ington University School of Medicine.

RATIONALE: Allergic rhinitis is a chronic inflammatory disease

involving an interaction between genetic and/or environmental factors. A

disintegrin and metalloprotease domain 33 (ADAM33) has been exten-

sively studied as a susceptibility gene in asthma and has been linked to

bronchial hyper-responsivity.

METHODS: Several polymorphisms of ADAM33 have been implicated

in susceptibility to allergic rhinitis (AR). A case-control association study

with 107 adult individuals diagnosed with allergic rhinitis and 123 normal

healthy controls was done. 2 single-nucleotide polymorphisms (SNP) in

ADAM33 were genotyped using PCR-RFLP methods.

RESULTS: PCR methods identified specific bands which were amplified

and the frequency of genotypes of T1 (rs2280091) and V4 (rs2787094)

ADAM33 SNPs were determined in 87 patients, 34 with asthma. The T1

SNP in 17 and V4 SNP in 8 healthy control patients were noted, perhaps

indicating a risk for future development of asthma or AR in these individuals

(p<0.05). A MEDLINE base of cohort studies detected a significant

association between ADAM33 and T2, Q1, F+ 1 and AA genotypes of

T+ 1 polymorphisms and asthma risk in the general population.Montelukast

is being assessed as a preventative agent for development of asthma in

patients with AR and polymorphism T2 of ADAM33.

CONCLUSIONS: Future well-designed case-control studies with larger

populations of both healthy people and more ethnicities are still needed to

estimate the association of various SNPs of ADAM33 and development of

asthma and allergic rhinitis in susceptible sub-populations.
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389 Lipopolysaccharide Responsive Beige-Like
Anchor (LRBA) Protein Deficiency in a 12-year-
old Female with Failure To Thrive Liburd, K.,
Chang, C. Division of Pediatric Immunology
and Allergy. Joe DiMaggio Childrens Hospital,
Hollywood, FL.
Kyndra Liburd1, Christopher Chang, MD PhD FAAAAI2; 1Memorial

Healthcare System, 2Joe DiMaggio Children’s Hospital.

RATIONALE: LRBA protein upregulates the function of CTLA4. This is

an immune system brake which regulates T cell activation. LRBA

deficiency leads to failure of the immune system checkpoint, leading to

aberrant lymphoproliferation, autoimmunity, immunodeficiency and

recurrent infections.

METHODS: Whole Exome sequencing, LRBA expression

RESULTS: The patient is a 12-year-old previously healthy female with

weight loss (37th to 5th percentile), growth deceleration (75th to 40th

percentile), and cytopenia over a one-year period. Two months prior to

diagnosis, she developed an upper respiratory infection manifested by

cough, chest pain, night sweats and intermittent fevers. She was found to

have hypogammaglobinemia (IgA <5, IgG 156, IgE <4, IgM <5); low ab-

solute CD3+, CD4+, CD8+, CD16+/56+ and CD19+ cells, splenomegaly

and lymphoid nodules on chest CT consistent with granulomatous and

lymphocytic interstitial lung disease (GLILD). Pulmonary function tests

(PFTs) showed restrictive lung disease with decreased diffusion capacity.

Gene sequencing revealed two variants of unknown significance

(c.4263T>G (p.Ser1421Arg) and c.7291A>G (p.Lys2431Glu)) in the

LRBA gene not inherited maternally. LRBA expression was decreased.

She has a 17-year-old sister with failure to thrive which resolved spontane-

ously, who has asymptomatic leukopenia and shares the same genetic

variant.

CONCLUSIONS: This new variant in LRBA appears to be pathogenic,

leading to low expression of LRBA protein. The patient was treated with

IVIG and Rituximab. GLILD resolved completely, with partial resolution

of DLCO. With IVIG treatment, she experienced catch up growth and is

free of infections. It is possible that this variant may lead to varying

phenotypes depending on the level of deficiency.
A
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390 Relationship Between T Cell Lymphopenia

Severity And Immune Dysregulation Among
Patients With DiGeorge Syndrome
S
U
N
D
Deepti Deshpande, MD1, Yesim Demirdag, MD1, Rebecca Marsh, MD2,

Kathleen Sullivan, MD PhD FAAAAI3, Jordan Orange, MD PhD

FAAAAI1; 1Columbia University, 2Cincinnati Children’s, 3Children’s

Hospital of Philadelphia.

RATIONALE: DiGeorge syndrome has substantial heterogeneity with

varying degrees of immune deficiency and dysregulation. Implicated

immunopathology includes reduced thymic output and increased periph-

eral homeostatic proliferation with Th2 skewing and expansion of self-

reactive cells. We hypothesized that T-cell lymphopenia severity will be

associated with higher odds of autoimmunity and/or atopy.

METHODS: Using the United States Immunodeficiency Network

registry, we identified patients with 22q11.2 deletion. Initial absolute

CD3+ T-cell values were stratified as normal, 50-99% and below 50% of

the lower limit of age-adjusted normal values. Patients with and without

reported autoimmunity and atopy were compared using chi-square

(Fisher’s exact) and multivariate logistic regression.

RESULTS: Among 415 patients, 20 (4.8%) reported autoimmunity and 32

(8%) reported atopy. Compared to those with no reported autoimmunity,

patients with reported autoimmunity more frequently had low CD4 (30%

[110/372] vs 56% [9/16]; p50.04), lowCD19 (3% [12/361] vs 23% [4/17];

p50.004) and low IgG (6% [20/318] vs 25% [5/20]; p50.01) levels. There

were no statistically significant differences in immune characteristics

among those with and without reported atopy. Patients with absolute CD3

levels below 50% of age-adjusted normal values had higher odds of
reported autoimmunity (n5319, OR56.3, 95% CI5 1.39-28.38, p50.01)

and reported atopy (n5319, OR56.15, 95% CI5 1.62-23.37, p50.008) as

compared to those with normal CD3 values, adjusted for age and low IgG.

CONCLUSIONS: Absolute CD3+ T-cell counts below 50% of age-

adjusted normal values may be associated with higher odds of autoimmu-

nity and/or atopy in patients with DiGeorge syndrome and may be

potentially useful to identify higher risk patients.
391 Characterizing Pneumocystis jirovecii
Pneumonia in patients with Primary
Immunodeficiency Disorders, Data from the US
Immunodeficiency Network (USIDNET) Registry
Elisa Ochfeld1, Nina Srdanovic1, Elizabeth Garabedian2, Kathleen

Sullivan, MD PhD FAAAAI3, Rebecca Marsh, MD4, Jennifer

Puck, MD5, Amer Khojah, MD1; 1Northwestern University Feinberg

School of Medicine, 2National Institutes of Health, National Human

Genome Research Institute, 3The Children’s Hospital of Philadelphia,
4Cincinnati Children’s Hospital, 5University of California San Francisco

School of Medicine and UCSF Benioff Children’s Hospital.

RATIONALE: Pneumocystis jirovecii pneumonia (PJP) is a life-threat-

ening infection that affects immunocompromised individuals, including

those with primary immunodeficiencies (PID).

METHODS: The US Immunodeficiency Network (USIDNET) registry

was utilized to perform retrospective analysis of PID patients who

developed PJP. The cohort was categorized into those who developed

PJP before or at PID diagnosis versus those who developed PJP after PID

diagnosis.

RESULTS: Frequency of PJP in PID patients within USIDNET was 63/

5204 (1.2%). Forty-nine patients developed PJP prior to history of

transplantation and were included in final analysis. This cohort was 22%

female (11/49), 78% male (38/49). The majority developed PJP before/at

PID diagnosis (40/49,82%).Median age at PID diagnosis in the PJP before/

at PID diagnosis group was 0.65 years [IQR 0.40,2.08]. PID diagnoses

varied, including Hyper IgM syndromes (17/49,34.7%), Severe Combined

Immunodeficiency (SCID) (15/49,30.6%) and Common Variable

Immunodeficiency (CVID) (8/49,16.3%), among others. Hyper IgM

patients with PJP before/ at diagnosis of PID median first CD4 count

was 1233/uL [IQR 929,4100]. All other patients with PJP before/at

diagnosis of PID median first CD4 count was 197/uL [IQR 12,560],

though for CVID patients, median first CD4 was 580/uL. Of patients with

phytohemagglutinin data, 16/27 (59%) had normal PHA response.

CONCLUSIONS: This characterization of PJP in PID from the

USIDNET registry demonstrates the importance of considering the

particular PID defect when contemplating PJP prophylaxis. However,

PJP often precedes or is part of the initial consideration of a PID diagnosis.

T cell lymphopenia and poor mitogen response may not adequately

identify PID patients at risk of PJP.
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392 IgM-Selectively Deficient Patients: Natural
History and Clinical Presentation
JohnsonWong1, Carina Wong2, Sarita Patil, MD FAAAAI3; 1Allergy and

Asthma Associates, 2Allergy & Asthma Associates, 3Massachusetts Gen-

eral Hospital.

RATIONALE: Little is known about the frequency, clinical presentation

and natural history of IgM-selectively deficient (IgM-sd) patients

METHODS: Records of 46 patients with serum IgM between 0-52mg/dl

and normal or elevated total serum IgG and total serum IgA levels from an

academic/private practice over a 10 year period were reviewed.

RESULTS: 22 were selected from patients presenting with recurrent

sinopulmonary issues, 14 were selected from patients presenting with

chronic urticaria/angioedema, and 10 were selected from patients with

other presentations. 17 of the 24 patients from the latter 2 groups also have

respiratory issues. There was one familial case. One patient has no

detectable serum IgM but has detectable surface IgM+ CD19 B cells.

Serum IgM was between 14-52 for the remaining patients. 4/25(16%) has

IgG subclass abnormality. 6/18 have abnormal antigen specific response. 2

patients have acquired the IgM-sd from previous normal amounts. 24/27

patients have stable low IgM levels and 3 normalize to low normal IgM

levels when followed over a period of 2-16 years. 3/27 (11%) patients

progressed to develop greater immunoglobulin deficiencies. 6/6 patients

have normal T cell subsets, B cell, and NK numbers. No lymphoma

developed in the IgM-sd patients.

CONCLUSIONS: IgM-sd is not rare. Most have respiratory symptoms.

Many are stable over years but 11% progressed to develop greater

immunoglobulin deficiencies.
393 Enigmas of Primary immunodeficiency disorders
genetic diagnosis in our region ,
Roya Sherkat1, Razieh Khoshnevisan1, Amir Bahreini2, omid Iravani2,

Mohammad Shahrooe2, niosha nekooie2, vajiheh ostadi2, somaye Najafi2;
1Acquired Immunodeficiency Research Center Isfahan University of Med-

ical Sciences , Isfahan , Iran, 2Acquired Immunodeficiency Research

Center.

RATIONALE: The primary immunodeficiencies (PIDs) are a group of

genetically heterogeneous diseases . Genomic approaches for molecular

diagnosis of all PID patients, improves the management and prognosis of

the patients.

METHODS: PIDs are more frequent than previously believed in Iran

mainly due to a high rate of consanguineous marriages. This prompted us

to initiate a registry of PID patients in Isfahan Immunodeficiency Research

Center (IIRC) since 2009 . The family history of 350 PID patients who

referred to IIRC was obtained by genetic counselors and the pattern of

inheritance was inferred based on the pedigree information. In a

collaborative work with few European Centers, we have sought to find

the disease causing mutations in around 180 of our PID patients with the

aid of whole exome sequencing (WES).

RESULTS: WES analysis revealed that 35 % had a pathogenic/ likely

pathogenic mutation .Of these, we found novel genes and also variants in

STK4, JAGN1, CYBA, ITGB2, CARD11, VPS13B, TCF3, WAS, CXCR2

, CARMIL2, NFKB2 , RASPGRP1 , CD28 , STAT1 loss and gain of

function ,TYK2 ,...,genes that have not been identified previously (50%).

CONCLUSIONS: Around two third of the patients still remain undiag-

nosed due to the fact that our knowledge of novel variants of unknown

significance (VUS) is not sufficient in the consanguineous population of

Iran also reinterpretation of the updated variants in an undiagnosed

immune-deficient condition may lighten hopes to minimize missed

opportunities. Future in vitro/vivo experiments are warranted to charac-

terize the function of such variants in the biology of PID disease.
394 A Diagnostic Approach to Gastrointestinal
Symptoms in Patients with Common Variable
Immunodeficiency
Esther Yoo1, Timothy Craig, DO FAAAAI2, Gisoo Ghaffari, MD

FAAAAI3; 1Penn State Health Milton S. Hershey Medical Center,
2Penn State University, 3Penn State College of Medicine/Penn Stat.

RATIONALE: Common variable immunodeficiency, CVID, is character-

ized by recurrent sinopulmonary infections, however, gastrointestinal compli-

cations have been growing in recognition with morbidity and mortality

implications.
METHODS: A systematic search was conducted using PubMed, which

identified 244 publications regarding CVID and gastrointestinal manifes-

tations. The search was further narrowed to 33 papers, which were relevant

and high-impact for this topic.
RESULTS: Based on literature search, gastrointestinal complications are

reported in 20-60% of patients with CVID. Diarrhea is the most common

symptom and can be categorized as infectious or non-infectious in

etiology. Infectious diarrhea occurs in 27-50% of patients with CVID

and can be caused by bacterial, viral, and protozoan sources. If infectious

workup is negative, further evaluation is warranted for non-infectious

processes, which occur in 10-12% of patients with CVID. The differential

is broad and not limited to IBD-like enteropathy, celiac sprue-like disease,

microscopic colitis, small intestinal bacterial overgrowth, and unspecific

colitis. Additional workup is guided by symptoms such as dyspepsia and

anemia. Furthermore, weight loss is a serious consideration as patients with

CVID have a ten-fold increased risk of gastrointestinal malignancy

compared to the general population. We present a clinical algorithm in

collaboration with the Gastroenterology and Hepatology department.
CONCLUSIONS: Given the prevalence and severity of gastrointestinal

manifestations in CVID, an algorithm would be useful in guiding Allergy

and Immunology providers to initiate workup based on symptomatology

and refer to Gastroenterology when appropriate. The algorithm empha-

sizes a lower threshold for endoscopic evaluation.
395 Clinical Immunology Society Needs Assessment
Survey: Transitioning Primary Immunodeficiency
Patients from Pediatric to Adult Care
Zoya Treyster1, Morna Dorsey, MD MMSc FAAAAI2, Artemio Jongco,

MD PhD MPH FAAAAI3; 1North Shore-Long Island Jewish Medical

Center, 2University of California San Francisco, 3Donald and Barbara

Zucker School of Medi.

RATIONALE: Limited information exists on how to best transition

pediatric primary immunodeficiency (PID) patients to adult care. Absence

of a defined and coordinated plan to guide adolescents towards adult

services can lead to poor treatment compliance, clinical deterioration,

diminished quality of life, and potentially reduced life expectancy.
METHODS: We developed and conducted a needs assessment survey of

PID providers who are Clinical Immunology Society (CIS) members to

understand the characteristics and current practices of providers working

with this population as well as the barriers to effective transition. The

survey was electronically sent to eligible CIS members (n5698).
RESULTS: Theresponseratewas11.3%(n579).Respondentsdidnotanswer

all questions. 85% (n567) of participants take care of pediatric PIDwhile 10%

(n58) accept pediatric patients transitioning to adult care. 51% (n538) have

their patients change providers as they enter adulthood.One half (n519) do not

haveawritten transitionpolicybutare interested indevelopingone,andonly5%

(n52) have awritten one currently. 15% (n56) have a designated staffmember

responsible for coordinating the transition process. 59% (n533) do not feel

satisfied with their current transition practices, and 46% (n526) feel inade-

quately trained to address transition. 70% (n539) agreed that a consensus

statement outlining recommended guidelines would be useful.
CONCLUSIONS: More than half of surveyed PID providers are not

satisfied with their current transition of care methods and feel inadequately

trained to address transition. Amajority of participants felt that a consensus

statement summarizing transition guidelines would be helpful.
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396 Clinical characteristics of patients with poor
response topneumococcal polysaccharide vaccine
Rafaela Guimaraes1, Mariana Pimentel2, Carolina Aranda, MD1, Dirceu

Sole, MD PhD FAAAAI3; 1Federal University of Sao Paulo, 2Federal Uni-

versity of S~A£o Paulo, 3Universidade Federal de Sao Paulo.

RATIONALE: Several primary immunodeficiencies (PIDs) are related

poor responses of polysaccharide antibodies, such as variable common

immunodeficiency (CVID), selective IgA deficiency, IgG subclass defi-

ciency, and specific antibody deficiency (SAD). The aim of this study was

to describe the clinical characteristics patients with poor polysaccharide

antibody response

METHODS: We retrospectively studied patient’s chart attending in a

Reference Center from 2012 to 2018. Thosewho presented poor response to

pneumococcus after at least 4 weeks of the 23-valent pneumococcal

polysaccharide vaccine (PPSV23) were allocated in the research

RESULTS: We reviewed 74 patient’s charts which inadequate pneumo-

coccal response (male: 58%). Diagnosis of SAD was performed in 23

patients (31,1%) and other PIDs in 33: hypogammaglobulinemia

(n13;39,4%), CVID (n:5;15,2%), selective IgA deficiency (n:4;12.1%),

Ataxia-Telangiectasia (n:3;9.1%) and DiGeorge syndrome (6,1%). Other

identified diseases were genetic syndromes, mainly those with Down

syndrome (n57; 9%). The median age at onset of symptoms was 4 years.

The median age of diagnosis was 13.8 years (1,7-77,4). The most common

clinical presentation was frequent infections (n572;97%), including

pneumonia (n533;44,6%), otitis (n517;23,0%), sinusitis (n514;18,9%).

Overall, 18 patients (24%) did not respond to any of the 6 pneumococcal

serotypes tested. Patients with severe PPV23-deficient response phenotype

(≤ 2 protective titers) presented highest annual frequency of pneumonia and

more likely to receive intravenous immunoglobulin (IVIG) therapy (p<0,05)

CONCLUSIONS: Deficiency in pneumococcal response may be present

in not only humoral PIDs. The main clinical manifestations are repetitive

sinopulmonary infections. Severe phenotype of SAD are more associated

with frequent pneumonia and need for IVIG
397 Evaluation of definitions and risk factors of
specific antibody deficiency in adult patients
with chronic respiratory symptoms
S
U
N
D
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Y

Charles Song1, Dennys Estevez1, Diana Chernikova1, Francesca Hernan-

dez1, Rie Sakai-Bizmark1, richard Stiehm2; 1Harbor-UCLA, 2David Gef-

fen School of Medicine, UCLA.

RATIONALE: SAD is common among patients with recurrent respiratory

infections and is defined by the degree of inadequate response to

polysaccharide pneumococcal vaccines.

We sought to determine the risk factors associated with SAD.

METHODS: 313 patients aged 6 to 70 years with symptoms of recurrent

respiratory infections, especially rhinosinusitis, were classified by pre- and

post-pPA (post-vaccination percentage of protective (≥1.3 ug/mL) pneu-

mococcal antibody serotypes / total tested serotypes): Group A (adequate

pre-pPA), Group B (inadequate pre-pPA, adequate post-pPA, responders),

GroupC (inadequate pre-pPA, inadequate post-pPA, consistent with SAD).

Immunity against Streptococcus pneumoniae was defined as adequate

when the pPAwas ≥70%. Each group was analyzed for demographics, his-

tory of sinusitis, recurrent sinusitis in the following year, and allergic con-

ditions, levels of immunoglobulins, and individual pneumococcal serotype

titers for discernible characteristics.

RESULTS: The prevalence of SADwas 20% (62/313) in the total patients

and 26% (37/143) among patients with CRS. The lower the pre-pPA is, the

higher is the probability of SAD. Lower pre-pPA, inadequate pneumo-

coccal antibody titers to certain serotypes, increased age, and lower IgG

level were significantly associated with SAD

CONCLUSIONS: SAD should be considered among patientswith recurrent

respiratory infections, especially CRS. These patients would benefit from

careful assessment of the risk factors of SAD and vaccination if pre-pPA is

<70%.
398 Comparison of Clinical Outcomes of Specific
Antibody Deficiency (SAD) by Two Different
Definitions
Diana Chernikova1, Dennys Estevez1, richard Stiehm2, Charles Song1;
1Harbor-UCLA, 2David Geffen School of Medicine, UCLA.

RATIONALE: SAD is frequently associated with chronic and recurrent

rhinosinusitis (CRS) and is defined as inadequate post-vaccination per-

centage of protective (≥1.3 ug/mL) pneumococcal antibody serotypes

/total tested serotypes (post-pPA). Although<70% post-pPA has been used

commonly as the criterion for SAD, we sought to evaluate the clinical

outcome of a different definition of SAD.

METHODS: 204 patients aged 6 to 70 years with CRS were classified by

pre- and post-pPA by two different criteria. First, 70% is used as the

threshold for adequate PA (pneumococcal antibody) response: Group A

(adequate pre-pPA), Group B (inadequate pre-pPA, adequate post-pPA),

Group C (inadequate pre-pPA, inadequate post-pPA, SAD). Second, 50%

is used as the threshold for the identical classification: GroupA’, B’ andC’.

These 6 groups were compared for clinical features.

RESULTS: The prevalence of SAD was 24% by 70% criterion (Group C)

and 7% by 50% criterion (Group C’) (P 5 .17). Among 120 patients with

pre-pPA<50% and post-pPA ≥50% (Group B’), 94 patients with post-pPA

of≥70% (Group B’B) would have been classified as vaccine responders by

the 70% criterion. However, 27 patients with post-pPA, 50% - 69% (Group

BC’), were classified as SAD by the 70% criterion. The recurrence rates of

sinusitis in the following one year among Group B’B were significantly

less compared to Group B’C (28% vs. 73%, P <.001)

CONCLUSION: Patients with ≥70% pPA compared to <70% pPA

experienced decreased recurrence of sinusitis in the next year. 70% pPA

criterion is recommended for screening and vaccination.
399 X-linked agammaglobulinemia (XLA) clinical
profile
Fernanda Vaz1, Luiza Marino, MD1, Isabella Manh~aes1, Marilia

Moraes, MD1, Rafael Saldanha1, Raissa Anjos-Roque1, Pedro Bubach1,

Nathalia Vital, M~A�dico2, Caroline Ferreira, MD3, Mariana Pimentel4,

Carolina Aranda, MD5, Dirceu Sole, MD PhD FAAAAI6; 1FEDERAL

UNIVERSITY OF S~AO PAULO, 2Unifesp, 3UNIFESP- Federal Univer-

sity of S~A£o Pau, 4Federal University of S~A£o Paulo, 5Federal University

of Sao Paulo, 6Universidade Federal de Sao Paulo.

RATIONALE: XLA is an inborn error of immunity caused bymutation on

Bruton tyrosine kinase (BTK) gene, located on the long arm of X-

chromosome. The aim of this study was to evaluate the profile of patients

with XLA in a referral center.

METHODS: This is a cross-sectional study performed by analyzing the

medical records of patients with XLA. It has been analyzed the initial

serum level of immunoglobulins (IgG, IgA, IgM) and B cells, clinical

features and the management of these patients.

RESULTS: Nineteen patients with a current mean age of 16.8 years and a

median of 17 years (range 0.9 to 38 years) were evaluated. Mean age (MA)

at onset of symptoms was 1.6 years and at diagnosis 5.6 years (MA of

diagnosis delay: 4 years). Above 70% had pneumonia as early symptoms.

CD19 dosage in peripheral blood was done and all results bellow 1%, 2 had

undetectable KREC and BTK’s assessment was performed in 21% of

samples. Sino-pulmonary infections occurred in 94.7% of the sample,

malignancy in 5.2%, immune dysregulation (pyoderma gangrenosum) in

5.2%. Four (21%) had positive family history and 2 (10.5%) had brain

biopsy-confirmed enterovirus encephalitis. Immunoglobulin replacement

was initiated in 100% of patients diagnosed and 36.8% needed prophy-

lactic therapeutic antibiotic therapy.

CONCLUSIONS: Survival up to the 2nd decade of life was verified

between our patients and infections remained the most frequent manifes-

tation. The diagnosis delay was still relevant, which worsen management

and increases complications.
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400 Bruton's Tyrosine Kinase Deficiency Alters Gut
B Lymphocyte Populations and IgA Recognition
of Commensal Bacteria in Autoimmune Disease
Peggy Kendall1, Rachel Bonami, PhD2; 1Washington University School

of Medicine, 2Vanderbilt University School of Medicine.

RATIONALE: B lymphocytes produce IgA that interacts with

commensal bacteria, but the dialogue between them is not well understood.

These interactions may contribute to autoimmune disease, as both

antibiotics and disrupted B cell signaling prevent spontaneous arthritis in

K/BxN mice. Bruton’s tyrosine kinase (Btk) supports germinal center

interactions, but its role in mucosal immunity was not known.

METHODS: Intestinal B cells, IgA, and commensal microbes from Btk-

deficient, disease-protected K/BxN mice were compared with arthritis-

prone littermates. Bacterial IgA coatingwas also studied. Relevant bacteria

were introduced into antibiotic-treated K/BxN mice.

RESULTS: Peyer’s patch B cells, IgA class-switch, intestinal IgA, and

bacterial coating were dramatically reduced in btk-deficient K/BxN mice.

The IgA-coated community was shifted, including reduced P. distasonis.

Re-introduction of P. distasonis to antibiotic-treated K/BxN abrogated dis-

ease-protection.

CONCLUSIONS: B cell receptor signaling supports the interplay

between B lymphocytes, IgA and commensal microbes. BTK-inhibitors

in clinical trials for autoimmune and allergic diseases may may have

unforeseen effects on the microbiome that influence disease outcome.

Funding: NIH: R01 DK084246, K12 HD 043483 and Veteran’s Affairs I01

BX 002882.
401 Ultrafine particles change profilin-1 and cofilin-
1 in human lung microvascular endothelial cells
An Jang; 1Soonchunhyang University Bucheon Hospital.

RATIONALE: Air pollutants exacerbates chronic airway disease such as

asthma and COPD. But underlyingmechanism for airway diseases remains

unresolved. The aim of study was to identify protein expression in human

lung microvascular endothelial cells (HMVEC-L) exposed to TiO2

ultrafine particles (UPs).

METHODS: A proteomic approach using 2DE and matrix assisted laser

desorption time-of-flight spectrometry (MALDI-TOF/TOF MS) on the

peptide sequencewas used to determine the different expression of proteins

at 8hr and 24hr after treatment of TiO2 UPs 20 mM and 40 mM to

HLMVEC-L.

RESULTS: Treatment of HMVEC-L with TiO2 UPs 20 mM altered 10

protein spots. These proteins included calcium regulation, transport,

cytoskeleton, and muscle contraction. At concentration of 40 mM altered

5 protein spots. These proteins included cytoskeleton, myosin regulation,

action modulating, and GDP and GTP regulation. For validation immu-

nohistochemical staining and Western blotting was perfomed on lung

tissues from UPs exposed mice. Profilin-1 and Cofilin-1 were expressed in

endothelium, epithelium, and inflammatory cells and decreased in lung

tissues of UPs exposed mice compared with sham treated mice.

CONCLUSIONS: These results indicate that some of proteins may be an

important role for airway disease caused by TiO2 ultrafine particles exposure.
402 Low-level O3 exposure at rest causes nasal
inflammation and neutrophilic bronchitis
Stephen Schworer, MD PhD1, Anusha Vadlamudi, MD2, Sally Ivins1,

Heather Wells3, Kelly Chason, BS1, Martha Almond1, David

Peden, MD MS FAAAAI4, Michelle Hernandez, MD FAAAAI5; 1UNC

School of Medicine, 2Duke University, 3Viracor-IBT Laboratories, 4Uni-

versity of North Carolina at Chapel H, 5UNC Center for Environmental

Medicine, A.

RATIONALE: Ozone (O3) is a common trigger for asthma attacks and

promotes lung inflammation. Studies suggest that O3 at levels below the

National Ambient Air Quality Standards (NAAQS) of 0.07 parts per
million (ppm) can decrease lung function and increase respiratory symp-

toms in susceptible populations. The dose of O3 is dependent on minute

ventilation and exposure duration. We examined whether low levels of

O3 under resting conditions leads to nasal and lung inflammation.

METHODS: Fourteen healthy, non-smoking volunteers participated in a

crossover study. They were exposed to filtered clean air (CA) or O3 at an

average concentration 0.07 ppm for 6.5 hours. Cytokine quantity in nasal

epithelial lining fluid and sputum, and neutrophil recruitment to sputum

were assessed at baseline and 24 hours after exposure sessions. IL-1a

and IL-8 concentrations were measured by ELISA. The percent change

from baseline after O3 versus CAwas compared by paired T-tests.

RESULTS: In comparison with CA, healthy adults demonstrated

increased sputum neutrophil recruitment (p50.04) and an increase in

sputum IL-1a after O3 exposure (p50.02). Nasal epithelial lining fluids

showed an increase in IL-8 with O3 exposure compared to CA (p50.03).

CONCLUSIONS: In healthy adults under sedentary conditions, exposure

to O3 at levels at the NAAQS standard of 0.07 ppm led to significant rela-

tive increases in local inflammation in the upper and lower airways. Low

level O3 exposure under resting conditions can cause airway inflammation

in healthy adults, suggesting O3 exposure at accepted standard levels may

lead to adverse respiratory effects in individuals with asthma.
403 MicroRNA-targeted proteomic profiling predicts
potential biomarkers of Aspergillus versicolor
exposure
Tara Croston1, Mark Barnes, PhD1, Angela Lemons, MS1, Dori Germo-

lec2, Donald Beezhold, PhD FAAAAI1, Brett Green, PhD FAAAAI1;
1Health Effects Laboratory Division, National Institute of Occupational

Safety and Health, Centers for Disease Control and Prevention, Morgan-

town, WV, 2Division of the National Toxicology Program, National Insti-

tute of Environmental.

RATIONALE: Personal exposure to fungal bioaerosols within damp

indoor environments is associated with adverse respiratory health effects.

Pathway analysis of proteomic and RNA alterations following exposure to

Aspergillus versicolor, a prominent indoor fungal contaminant, identified

proteins and microRNAs not previously associated with fungal exposure.

METHODS: Mice inhaled A. versicolor conidia (3.5x105 estimated pul-

monary deposition) or air twice a week for 4 and 13 weeks. Lungs har-

vested 24 hours post-exposure were processed for proteomic and

microRNA analyses. Molecular pathways were analyzed utilizing

Qiagen’s Ingenuity Pathway Analysis software.

RESULTS: After a 4-week exposure, microRNA-targeted proteomic

analysis identified proteins not previously associated with fungal expo-

sures, such as phosphodiesterase 3A, which is involved in pulmonary

hypertension and cardiac disease, and troponin T-type 2, a contributor to

cardiac failure and fibrosis. Decreased G protein-coupled receptor kinase 5

expression is associatedwith respiratory and neurological damage. The 13-

week exposure revealed decreased protein tyrosine kinase 2 expression,

which is involved in abnormal morphology of the vasculature, cardiac

tissue, and neuroepithelium, as well as interstitial fibrosis. Additionally,

increased miR-138 and miR-142 expression, both involved in pulmonary

fibrosis and respiratory disease, has not been previously reported with A.

versicolor exposure.

CONCLUSIONS: Pathway analysis identified proteins and microRNAs

not previously associated with fungal exposures. Further, these proteins

and microRNAs contribute to adverse responses, such as pulmonary

hypertension and neurological damage, consistent with recently completed

studies that revealed arterial remodeling and neuroinflammation following

exposure. These proteins, and their regulating microRNAs, provide insight

into potential mechanisms associated with adverse health effects following

inhalation of fungal spores.
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404 Dose-Response of the Pro-Inflammatory
Potential Induced by Indoor Settled Dust from
Homes with Different Levels of Water-Damage
during Hurricane Maria in San Juan, Puerto Rico
Felix Rivera-Mariani1, Summer Pellechio1, Hayat Srour1, Ruslan Fo-

menko1, Benjamin Bolanos, PhD2, Filipa Godoy-Vitorino2, Kerry Kin-

ney3, Juan Maestre3, Humberto Cavallin2; 1College of Biomedical

Sciences, Larkin University, 2University of Puerto Rico, 3University of

Texas - Austin.

RATIONALE: Hurricane Maria (September 2017), caused extensive

indoor wind- and water-damage to homes throughout Puerto Rico. This

environmental hazard increases the risk for household occupants to chronic

exposures to indoor pollution, which can result in chronic immune

reactivity. We hypothesized that settled dust from water-damaged homes

will induce a higher dose-dependent pro-inflammatory potential than non-

water damaged homes.

METHODS: Settled dust samples were collected from homes (n550)

within an affected community in San Juan, PR, one year after Hurricane

Maria made landfall. Based on self-reported surveys, of 26 homes in areas

from no external flooding, 13 had internal water damage; 24 homes were

from in areas with external flooding (11 with some internal water damage

and 13 had inside flooding). Settled dust water extracts were prepared, and

diluted (3:10, 1:10, 3:100, 1:100) and non-diluted extracts were assessed

for their pro-inflammatory potential based on the induced concentration of

the pro-inflammatory cytokine interleukin(IL)-1b in the human whole-

blood pyrogen assay.

RESULTS: Undiluted extracts induced 24% to 46% higher IL-1b (p <

0.001) than diluted extracts, and extracts diluted 3:10 induced 17% higher

(p5 0.04 to 0.009) than 3:100 and 1:100. Extracts with the highest diluted

retained IL-1b-inducing potential higher than baseline. Also, extracts from

homes that self-reported inside flooding induced a higher dose-response (p

< 0.05) than all other homes.

CONCLUSIONS: Homes that self-reported been flooding during

HurricaneMaria potentially increased the likelihood of exposure to indoor

contaminants with the potential to induce pro-inflammatory immune

activation in a dose-dependent manner.
A
Y
405 IL-1b, IL-6, and IL-8-inducing Potential of Indoor

Settled Dust from Homes One and Two-Years
Post-Hurricane Maria in San Juan, Puerto Rico
S
U
N
D
Hayat Srour1, Summer Pellechio1, Ruslan Fomenko1, Benjamin

Bolanos, PhD2, Filipa Godoy-Vitorino2, Juan Maestre3, Kerry Kinney3,

Humberto Cavallin2; 1College of Biomedical Sciences, Larkin University,
2University of Puerto Rico, 3University of Texas - Austin.

RATIONALE: Residential water damage, as a result of Hurricane Maria

in Puerto Rico (September 20, 2017) and slow relief efforts, exposed

Puerto Ricans to potentially pro-inflammatory indoor pollution in affected

homes. Long-term exposure to these conditions can pose respiratory health

risks via immune-activating mechanisms. We hypothesized that two-years

after Hurricane Maria, dust from affected homes still poses a pro-

inflammatory exposure risk.

METHODS: Indoor dust samples from homes from flooded (n55) and

non-flooded areas (n55) were collected one and two-years post-Hurricane

Maria, from an affected community in San Juan, PR. Water-based extracts

from the dust sampleswere assessed for their pro-inflammatory potential in

the human whole blood pyrogen assay (HWBPA) by measuring the

induced concentration of interleukin(IL)-1b, IL-6, and IL-8 with the

ELISA.

RESULTS: The induced concentration of IL-1b (461 pg/mL), IL-6 (551

pg/mL), and IL-8 (672 pg/mL) in homes from flooded areas in year 1 was

93%, 21%, 363% higher, respectively than in year 2. There was a strong

positive correlation between the induced concentrations of IL-1b, IL-6, IL-

8 only in year 1 (p5 0.04 to< 0.001), but not in year 2 or homes from non-
flooded areas. Year 2 induced concentrations higher in homes from flooded

areas (5% to 30%).

CONCLUSIONS: Our findings suggest that the indoor conditions in

water-damaged homes posed higher pro-inflammatory potential one year

after Hurricane Maria, via numerous immune-activating mechanisms.

Further studies are needed to validate the pro-inflammatory risk of indoor

conditions two years post-Hurricane Maria.
406 Assessment of the Contribution of Endotoxin in
the Pro-inflammatory Potential of Indoor
Settled-Dust from Homes Water-Damaged
During Hurricane Maria in San Juan, Puerto
Rico
Tanha Rahman1, Summer Pellechio1, Hayat Srour1, Ruslan Fomenko1,

Benjamin Bolanos, PhD2, Filipa Godoy-Vitorino1, Juan Maestre3, Kerry

Kinney3, Humberto Cavallin2; 1College of Biomedical Sciences, Larkin

University, 2University of Puerto Rico, 3University of Texas - Austin.

RATIONALE: In September 2017, extensive water damage to homes

during Hurricane Maria left Puerto Ricans vulnerable to amplified indoor

microbial contamination. Prolonged exposure to such indoor contamina-

tion can lead to chronic immune activation and the development of chronic

respiratory complications. In this study, we elucidated the contribution of

endotoxin (cell wall component of Gram-negative bacteria) on the pro-

inflammatory-inducing potential of indoor dust from water-damaged

homes during Hurricane Maria.

METHODS: Twenty-three indoor composite-settled dust samples,

collected from homes in San Juan, Puerto Rico water-damaged during

HurricaneMaria, were extracted in pyrogen-freewater with Tween 20. The

extracts were incubated in four different conditions: alone, with polymyxin

B (PolB; an endotoxin inhibitor), PolB and boric acid (an immune

inhibitor), and boric acid alone in the human whole blood pyrogen assay

(HWBPA). After 24 hrs of incubation at 378C, each HWBPA incubation

was evaluated in the ELISA for the induced concentration of the pro-

inflammatory cytokine IL-1b.

RESULTS: Sample extracts in the absence (276 pg/mL) or presence of the

PolB (249 pg/mL) induced comparable mean concentrations of IL-1b (p5
0.94). In the presence of boric acid and PolB, the induced IL-1b was three

times lower (65 pg/mL, p5 0.17 to 0.29), but higher than baseline (10.4 pg/

mL, p < 0.001).

CONCLUSIONS: Endotoxin is not a major contributor to the pro-

inflammatory potential of the 23 dust samples from water-damaged homes

evaluated in this study. Further studies will evaluate the role of endotoxin in

water-damaged compared to non-damaged homes.
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407 Serum Vitamin D levels mitigate fractional nitric
oxide changes linked to Bisphenol A
Soon Sung1, Kyung Suk Lee2, Man Yong han3; 1Soonchunhyang Univer-

sity Gumi Hospital, 2Department of Pediatrics, Hanyang Univer, 3CHA

Bundang Medical Center.

RATIONALE: Vitamin D deficiency could be an important cause in the

pathogenesis of allergic disease. Bisphenol-A (BPA) is an endocrine

disruptor widely used in food containers, and some studies have indicated

that BPA exacerbates aggravation of asthma. Therefore, we investigate the

relationship of vitamin D status with BPA level and fraction of exhaled

nitric oxide (FeNO) in children.

METHODS: This prospective cross-sectional study examined 620

children (age 10-years to 12-years) from the general pediatric population

who attended 11 different schools. A total of 432 children, all of whom

completed the questionnaire, FeNO measurement, and skin prick test, and

provided blood and urine samples, were included in the final analysis

RESULTS: The geometric mean serum vitamin D and urinary BPA levels

were 21.1 ng/mL (95% confidence interval [CI]: 17.4-25.4) and 2.75 ng/

mL (95% CI: 1.41-5.75), respectively. After adjustment for confounding,

FeNO level was associated with serum vitamin D (adjusted b 5- 0.013,

95% CI: -0.022- -0.004, P5 0.003) and urinary BPA (adjusted b50.005,

95% CI: 0.002- 0.008, P < 0.0010) levels. After adjustment for confound-

ing, children with the level of vitamin D≤23 was associated with allergic

disease (ab, 0.244; 95% CI, 0.106 to 0.383; P50.001), allergic poly-

sensitization (ab, 0.411; 95% CI, 0.251 to 0.570; P<0.001), and BPA level

(ab,0.006; 95% CI, 0.003 to 0.009; P<0.001).

CONCLUSIONS: The level of vitamin D is associated with the level of

BPA and FeNO. Our findings suggest that vitamin D status is a significant

determinant of urinary BPA and FeNO in children in the general

population.
408 Mass Cytometry Reveals Monocytes are
Associated with Air Pollution and Blood
Pressure in Minority Children
Mary Prunicki, MD PhD1, Kari Nadeau, MD PhD FAAAAI2, Justin

Lee3, Xiaoying Zhou3, Hesam Movassagh, PhD3, Joseph Wu4; 1Stanford

University - Sean N. Parker Center for Allergy and Asthma Research,
2Stanford Univ School Medicine - Sean N. Parker Center for Allergy

and Asthma Research, 3Stanford University - Sean N. Parker Center for

Allergy & Asthma Research at Stanford University, 4Stanford University

- Stanford Cardiovascular Institute.

RATIONALE: Ambient air pollution poses a major health threat,

especially to disadvantaged, minority children. It impairs immunity,

contributing tomulti-organ pathology,morbidity andmortality in adulthood.

We investigate the potential association between ambient air pollution and

immune cell types in minority children. Furthermore, we examine whether

ambient air pollution can influence blood pressure in these children.

METHODS: We recruited primarily Hispanic 6 to 8 year old subjects

from Fresno, California, and collected blood, vital signs and health history.

Protein expression of immune cell markers was measured using mass

cytometry in PBMCs. Individual average pollutant concentrations (PM2.5,

PM10, PAH456, Elemental Carbon [EC], O3, CO, NO2, NOx) were

calculated from 1 day to 6 months prior to the clinic visit.

RESULTS:Monocytes (e.g. elemental carbon level at 1 week; est5 -0.73;

p5.01) and CD 4+ T cells (e.g. CO level 6 months; est 5 -0.51; p5.03)

were associated with pollution levels at multiple exposure durations. In

addition, systolic blood pressure was associated with the percentage of

monocytes (est5 2.39; p5.02) and diastolic blood pressurewas associated

with the percentage of Th1 cells (est 5 -4.52; p5 .04).

CONCLUSIONS: The association of monocytes with both ambient air

pollution and systolic blood pressure suggests that ambient air pollution

exposure in childhood may contribute to hypertension in adulthood,

especially given that monocytes are the predominant cell type found in

atherosclerotic plaques.
409 Exploring the association of tobacco smoking
with markers of allergic disease in an inner
city, minority population.
Shumaila Khan1, Amena Mohiuddin, MD2, Venkatesh Sabhae Gangad-

harappa2, Maria-Anna Vastardi, MD1, Rauno Joks, MD FAAAAI3;
1SUNY Downstate Medical Center, 2SUNY Downstate, University hospi-

tal of Brooklyn, 3SUNY-HSC.

RATIONALE: We have reported global decrease in tobacco smoking

(WHO), is associated decreased pediatric asthma (ISAAC), but with

increased allergic eczema in children. As murine models have suggested

that tobacco components, namely acrolein, may upregulate allergy

suppressive Foxp3 T regulatory activity, we investigated smoking with

biomarkers of allergic responses in our inner city, minority allergy/asthma

patient population.

METHODS: A retrospective chart review of allergy-asthma patients

(n51037) treated at the University Hospital of Brooklyn (2016-2019) was

done to assess association of tobacco status (never (n5732), former

(n576), current (n555), with biomarkers of allergic response - total serum

IgE (112.1/SD: 442.7), serum eosinophil count (97.7/SD: 349.7) , and

number of positive skin prick tests (0.41/SD: 0.571 for patients with

allergic rhino conjunctivitis (ARC) (n5580 ), asthma (n5 213), food

allergy (n5170 ), eczema (n555 ), urticarial (n5151), and angioedema

(n577). With ARC being the largest group, analysis of the effect of

tobacco on biomarker levels of ARC patients was determined.

Associations were corrected for BMI, which we have found associates

with serum IgE levels.

Statistical analysis was done using logistic regression. The Hosmer-

Lemeshow test of goodness of fit was applied.

RESULTS: History of tobacco use did not predict a positive skin prick test

(p5 0.494) or serum IgE (p50.766). History of tobacco use did not predict

eosinophil count (p50.482)

CONCLUSIONS: In this preliminary study we did not find an association

between tobacco status and biomarkers of clinical allergy in patients with

allergic rhinoconjunctivitis.
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410 Patterns of sensitization to inhalant allergens,
Ole e 1 and Ole e 7 in children and
adolescents born in the same area with
different origin.
Y

Maria Somoza Alvarez, MD1, Laura Victorio Puche2, Natalia Blanca-

Lopez1, Francisco Javier Ruano P�erez1, Maria V�azquez de La Torre Gas-
par1, Isabel Torres Rojas, CME1, Jose Damian Lopez Sanchez3, Maria

Garrido-Arandia4, Laura Mart�ın-Pedraza5, Araceli Diaz Perales4, M Ter-

esa Villalba5, Gabriela Canto D�ıez1, Miguel Blanca1; 1Infanta Leonor

University Hospital, Madrid, Spain, 2Morales Meseguer General Univer-

sity Hospital, Murcia, Spain, 3Virgen de la Arrixaca University Hospital,

Murcia, Spain, 4Universidad Polit�ecnica de Madrid, Madrid, Spain, 5Fac-

ultad de Quimicas, Universidad Complutense, Madrid, Spain.

RATIONALE: Sensitization and allergy can start at early ages with

genetic and epigenetic background and environmental factors involved.

OBJECTIVE: To study the sensitization and clinical relevance to themost

prevalent inhalant allergens plus the molecular components of Olea euro-
paea, Ole e 1 and Ole e 7, in children/adolescents born in the same area but

of different ethnicities and to establish the relationship with sensitization in

their parents.

METHODS: Spanish and Moroccan children/adolescents (3-19 years)

born in Blanca (Murcia, South-East Spain) who have spent all their life-

time there were evaluated. Skin prick tests were done to prevalent pollens,

Ole e 1 and Ole e 7 and a detailed questionnaire given. Results were

compared with those of their parents.

RESULTS: The study included 693 subjects, 48% aged 3-9 years and 52%

10-19 years Sensitization toO. europaea, P. pratense, S. kali andC arizon-

ica were slightly higher in the Spanish group but with no statistical signif-
icance. The only significant differences were observed in sensitization to

Ole e 1 (p<0.02). The clinical entities rhinitis, conjunctivitis and asthma,

either alone or in combination, were significantly higher in the Spanish

group. Sensitization differed between Spanish and Moroccan parents and

betweenMoroccan parents and their children but not between Spanish par-

ents and their children.

CONCLUSIONS: These data suggest that the environment has a stronger

influence than ancestry in the induction of sensitization and that other

factors may contribute to the differences in prevalence in the clinical

entities observed between the populations studied.
D
A
411 Molecular Patterns of IgE Sensitization to

Storage Mites in Persistent Asthma Under
Subtropical Weather Conditions
S
U
N
Ruperto Gonzalez Perez, MD PhD1, Fernando Pineda de la Losa, PhD2,

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

Alava Cruz, MD1, Peter Forstenlechner3, Victor Matheu, MD, PhD1,

Elena Mederos Luis1, Inmaculada Sanchez-Machin, MD PhD1; 1Hospital

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

drid, Spain, 3Macro Array Diagnostics Vienna, Austria.

RATIONALE: The relevance of storagemites (SM) in the pathogenesis of

respiratory allergy remains uncertain. We sought to investigate the

serological molecular profile of a selected asthma population with a high

environmental exposure focusing on SM sensitization.

METHODS: We selected non-consecutive patients sensitized to SM (i.e.

Blomia tropicalis, Lepidoglyphus destructor, Glycyphagus domesticus and

Tyrophagus putrescentiae) with moderate-severe persistent asthma ac-

cording to the GINA Guidelines. Skin prick test (SPT) to SM and serum

samples were obtained from all subjects. Total IgE and sIgE including a

comprehensive panel of 6 allergens (Blo t 5, Blo t 10, Blo t 21, Lep d 2,

Gly d 2 and Tyr p 2) were quantified.

RESULTS: Forty-five asthmatic subjects showed at least a positive SPT to

any of the above mentioned SM with different molecular sensitization

patterns. Median serum total IgE was 898 UI/mL. Regarding major aller-

gens, median titers of group 2 allergens sIgE Lep d 2 (11.74 kU/L), Gly d 2

(9.67 kU/L) were higher than Blo t 5 (6.96 kU/L) and Blo t 21 (7.95 kU/L).
Lep d 2, Gly d 2 and Tyr p 2) and Blo t 5 were serodominant throughout all

samples

CONCLUSIONS: Group 2 along with Blo t 5 and Blo t 21 allergens from

Lepidoglyphus destructor, Glyciphagus domesticus, Tyrophagus putres-
centiae and Blomia tropicalis, showed serodominance in the selected

asthma population. Clinical and molecular cross-reactivitity among mite

species needs to be considered in terms of a genuine diagnosis and a

customized therapy.
412 Cannabis Hypersensitivity Prevalence and
Presentation – A Survey-based Study of an
Allergic Adult Population in a Toronto Clinic at
Onset of Canadian Legalization of Recreational
Marijuana
Shun Chi Ryan Lo, MD1, Mina Abbaslou2, Khaldon Abbas2, Deena

Kobric, CCRC2, William Silvers, MD FAAAAI3, Gordon Sussman, MD

FAAAAI4; 1University of British Columbia, 2Gordon Sussman Clinical

Research Inc., 3University of Colorado School of Medicine, 4University

of Toronto.

RATIONALE: Hypersensitivity to marijuana, preparations of Cannabis
sativa, has been reported since 1971. Symptoms usually correspond with

route of exposure, ranging in severity from mild to life-threatening.

Sensitization may confer cross-reactivity to fruits and vegetables through

non-specific lipid transfer proteins. Increased exposure is expected with

Canadian legalization of recreational marijuana in October 2018. Here,

we aim to describe the prevalence and characteristics of symptoms attribut-

able to cannabis hypersensitivity in a Canadian adult population.

METHODS: A self-administered, anonymized questionnairewas adapted

from a previous study and distributed to all adult patients in a Toronto

allergy clinic for 2 weeks immediately after recreational marijuana

legalization. Information regarding demographics, marijuana use, symp-

toms, and allergic comorbidities was obtained. Categorical variables were

compared using chi-squared testing where appropriate.

RESULTS: Among 179 participants, 107 (59.8%) reported history of

marijuana use, and 46 (25.7%) actively usedmarijuana. Routes of exposure

included inhalation (71.4%), ingestion (29.5%), and contact (19.0%).

Twenty-four (52.2%) active-users, 15 (24.6%) previous-users, and 3

(4.2%) non-users of marijuana attributed symptoms tomarijuana exposure.

Most common symptoms were respiratory (78.6%), ocular (31.0%),

dermatologic (14.3%) and gastrointestinal (14.3%). No participants

reported anaphylaxis. No statistical difference was found in reported rates

of food allergies betweenmarijuana users (38.3%) and non-users (31.9%; p

5 0.383).

CONCLUSIONS: Our results suggest that most Canadian allergic adults

have used marijuana, and at least one-quarter describe symptoms

consistent with cannabis hypersensitivity. This highlights its potential

impact and the importance of further research. Future directions include

testing with validated extracts and repeated data collection to monitor

trends.
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413 Utility of Serum Environmental Allergen Testing
in Patients with Moderate to Severe Persistent
Asthma
Zara Arain1, Madeleine Kanaley, BA2, Jamie Fierstein, PhD2, Kathy

Boon, MPH2, Alexandria Bozen2, Joseph Fishbein3, Ruchi Gupta, MD

MPH2; 1Ann & Robert H. Lurie Children’s Hospital, 2Northwestern Uni-

versity Feinberg School of Medicine, 3University of Illinois at Chicago.

RATIONALE: Environmental allergens are known to contribute to poor

asthma control. Therefore, this study aimed to evaluate the utility of serum

environmental allergen testing in a cohort of patients with asthma to

determine whether they enacted changes in their environment to avoid

allergen triggers.

METHODS: A sample of 99 children aged 4-17 with moderate-to-severe

persistent asthmawere offered free allergen testing as part of a clinical trial

and agreed to participate in a follow-up survey on their test results.

Univariate statistics were used to describe sample characteristics and

survey responses. Chi-squares were used to test associations between

categorical variables.

RESULTS: The majority were male (67.7%) between 4-11 years old

(82.8%). Racial distribution was even and over half (55.6%) had public

insurance. The most common allergens were dog (49%) and cat (46.4%).

The majority of the participants found allergen testing useful (94.4%). As a

result, 26.8% began to actively avoid the child’s indoor allergens, 18.3%

began to avoid outdoor allergens, and 38.1% started their child an allergy

medication regimen. Over a quarter of participants (25.4%) reported that

awareness of the child’s allergies to animals and insects was most useful.

The most common changes made after learning of positive allergen test

results were removing rugs (18.3%) and staying indoors due to high pollen

(12.6%).

CONCLUSIONS: These findings suggest environmental allergen testing

is beneficial in children with asthma which can lead to positive behavior

changes to avoid allergen triggers. Future research is needed to evaluate the

impact of allergen avoidance on asthma outcomes.
414 Associations between Upper Respiratory
Symptom Scores of Puerto Rican Residents,
Pro-Inflammatory Potential of Indoor Settled
Dust, and Level of Water Damage to Homes
during Hurricane Maria
Sukeina Nasser1, Hayat Srour2, Benjamin Bolanos, PhD3, Filipa Godoy-

Vitorino3, Kerry Kinney4, Juan Maestre4, Humberto Cavallin3; 1Larkin

University College of Biomedical Sciences, 2College of Biomedical Sci-

ences, Larkin University, 3University of Puerto Rico, 4University of Texas

- Austin.

RATIONALE: In September 2017, Hurricane Maria made landfall in

Puerto Rico, resulting in widespread water damage to homes. Exposure to

proinflammatory contaminants from water-damaged homes can lead to

worsening of upper respiratory symptoms. In this study, we evaluated

associations between residents’ self-reported upper respiratory symptoms,

induced interleukin(IL)-1b (a pro-inflammatory cytokine) by indoor

settled dust, and levels of self-reported water damage.

METHODS: Residents from an affected community in San Juan, PR

(n550) self-reported upper respiratory symptoms (rhinitis, nasal conges-

tion, and nasal, throat, & eye irritation) on the Likert (0-5) scale. An Upper

Respiratory Symptom Score (URSC) was developed: for each symptom,>

3 (worsening symptoms) were scored as 1; symptom ≤ 3 (improved

symptoms) were scored as 0. Residents also self-reported water damage.

The indoor dust IL-1b-inducing potential was assessed in the humanwhole

blood pyrogen assay.

RESULTS: Residents from homes with nowater damage self-reported the

highest proportion (37%) of improved URSC. Residents from homes with

inside flooding self-reported worsening for at least one URSC, and 36%

more worsening symptoms than non-flooded areas. There was a positive

correlation between IL-1b and worsening of URSC (borderline not
statistically significant, p 5 0.05) only when not considering homes with

inside flooding due to potential immune-inhibitory effects of the dust in

flooded homes.

CONCLUSIONS: Our findings suggest that individuals who self-reported

worse upper respiratory symptoms post-Hurricane Maria lived in homes

that reported to have water damage or inside flooding. Further studies are

needed to evaluate the observed potential correlation between dust pro-

inflammatory potential and URSC.
415 Effect of Indoor Climate on Allergen Levels and
Microorganism-Associated Molecular Patterns
Mehtap Haktanir Abul1, Jonathan Gaffin1, Na Guo2, Nerwali Metwali3,

Marissa Hauptman1, Peter Thorne3, Diane Gold, MD4, Gary

Adamkiewicz, MD4, Susan Redline2, Wanda Phipatanakul, MD MS

FAAAAI1; 1Boston Children’s Hospital, 2Brigham and Women’s Hospi-

tal, 3University of Iowa, 4Harvard T.H. Chan School of Public Health.

RATIONALE: Exposure to allergens at home is associated with allergy

and asthma morbidity. We aimed to determine the relationship between

indoor carbon dioxide (CO2) and home dust-mite, mold and endotoxin

levels.

METHODS: We measured Dermatophagoides farinae 1 (Derf1), endo-

toxin, and b-1-3-D-glucan from dust samples; and indoor CO2, tempera-

ture and humidity from air samples collected from 83 subjects’ homes

enrolled in the Environmental Assessment of Sleep in Youth (EASY)

study, an ongoing observational study of the home environment and sleep

outcomes in children. Linear regression models that evaluated log-trans-

formed dust values on indoor climate variables were performedwithout co-

variate adjustment as well as adjusting for potential confounders.

RESULTS: Median endotoxin level was 65.3 EU/mg (range 30.1-133.0),

b-1-3-D-glucan was 72.9 ng/mg (34.8-218.8), and Derf1 was 0.001 ng/mg

(0.001-0.0068). On average, 7-day median CO2, humidity and temperature

levels were 584.56140.0 ppm, 44.6613.9% and 22.562.58C, respec-
tively. In univariate analyses, median CO2 was inversely associated with

bedroom dust endotoxin (p50.012) and b-1-3-D-glucan (p50.003) and

humidity was associated with higher endotoxin (p50.05). After adjusting

for season, entrance floor, carpeting, temperature and humidity, increased

CO2 was associated with 20.4% lower endotoxin (95% confidence interval

(CI): -32.4%, -6.1%, p50.008) and 22.7% lower b-1-3-D-glucan (95%CI:

-36.0%, -6.7%, p50.010). Therewas no association ofmedian temperature

or humidity on Derf1, endotoxin, or b-1-3-D-glucan.

CONCLUSIONS: In this preliminary analysis, higher level of in-home

CO2was associatedwith lower endotoxin andb-1-3-D-glucan levels, inde-

pendent of temperature, humidity, and home characteristics. The relation-

ship of CO2 with allergens and indoor microbial components warrants

further investigation.
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416 Comparisons of clinical characteristics
between Respiratory Syncytial Virus A and B
infection
Jin-A. Jung1, Pan-Hyeok Wi1, Han-sol Kim1; 1Dong-A University

Hospital.

RATIONALE: Respiratory syncytial virus (RSV) is one of the most

common etiology of respiratory tract infections, especially under 3 years

old. Two antigenically different RSV subtypes exist, A and B. We studied

to determine whether RSV subtype is independently associated with

increased disease severity.

METHODS: We retrospectively collected the data from the medical

records of children who were hospitalized with RSV infection, younger

than 3 years old in Dong-A University Hospital between Sep. 2014 and

Mar. 2019.We retrospectively collected the data from the medical records

of children who were hospitalized with RSV infection, younger than 3

years old in Dong-AUniversityHospital between Sep. 2014 andMar. 2019.

RESULTS: RSV-A infection was 111 cases and RSV-B infection was 66

cases. In RSV-A and -B, pneumonia was the most common and

bronchiolitis was next. There were no significant differences between

two groups in the duration of admission, incidence of high fever(>398C).
Incidence of tachypnea, incidence of SpO2 lower than 95% and incidence

of ventilator care or oxygen therapy were similar between two groups. The

patients with severity index over 8 scores are more in RSV-A than RSV-B.

The laboratory findings including neutrophil-lymphocyte ratio were

similar between two groups. Under 12-months-old, the incidence of

oxygen therapy is higher in the patients with RSV-A infection, lower

lymphocyte counts and higher PCO2.

CONCLUSIONS: The tendency of more severe clinical manifestation is

in RSV-A infection. the incidence of oxygen therapy is higher in the

patients with RSV-A infection, lower lymphocyte counts and higher PCO2.
417 Patterns of Methyl Methacrylate Sensitization in
Patients Before or After Joint Replacement
S
U
N
D
A
Y

Karin Pacheco, MD MSPH FAAAAI1, Lisa Barker2, Gina

Mondello, BA2, Annyce Mayer, MD, MSPH1; 1National Jewish Health,

University of Colorado School of Public Health, 2National Jewish Health.

RATIONALE: Orthopedic implant failure can be caused by sensitization

to metals or bone cement. We compared patterns of methyl-methacrylate

sensitization between pre-implant and post-implant patients.

METHODS: Patients (n51247) were referred by their orthopedist for

evaluation for implant allergy, and provided written informed consent to

participate in an IRB approved study. Infection or mechanical issues had

been excluded by the surgeon in post-operative patients. All were patch

tested to commercially availablemethyl-methacrylate extracts, and to bone

cement liquid, and liquid plus powder directly applied at the time of

testing. We compared the 2 groups for differences in demographic

variables and patch test reactions.

RESULTS: Age did not differ between pre (n5497) and post (n5750)

implant patients (61.2 and 58.6 yrs. respectively), but significantly more

women were evaluated pre-operatively, 93% vs 66%, p<0.0001. Rates of

sensitization to bone cement were significantly higher in subjects with

implants (17% vs 10%, p50.0002), and of the 128 post-implant patients

sensitized to bone cement, 84% had cemented knee implants (p50.0002).

Rates of sensitization to PMMA and benzoyl peroxidewere similar in both

groups, but pre-implant subjects were twice as likely as post-implant

subjects to be sensitized to 2-HEMA (p50.033), as well as to other

methacrylates if also sensitized to bone cement (p<0.0001).

CONCLUSIONS: 14% of pre- and post-implant patients were sensitized

to poly-methylmethacrylate bone cement.Most were post-operativewith a

cemented knee implant. Sensitization to 2-HEMA, used in dentistry, was
common especially in pre-implant patients, suggesting this may have been

an important original sensitizing event in this group.
418 Regression models on a meta-data to identify
variables confounding with endotoxin
exposure in contributing to wheezing risks
among animal laboratory works
Naziba Nuha1, Summer Pellechio1, Ruslan Fomenko1; 1College of

Biomedical Sciences, Larkin University.

RATIONALE: Endotoxin is a constituent of the outer membrane of

Gram-negative bacteria, and a frequent contaminant in workplaces dealing

with laboratory animals. The purpose of this study was to implement

regression models on a meta-data to identify variables potentially

confounding with endotoxin exposure to increase exacerbations of asthma

symptoms among animal laboratory workers.

METHODS: From a publicly available dataset (https://zenodo.org/

record/49686), backward-stepwise regression and all subset regression

were implemented to identify statistical model explaining the risk of

wheezing. The variables considered endotoxin concentration and skin-

prick testing, as well as demographics, asthma status (self-reported and

confirmed), pet ownership, smoking, exposure to laboratory animals, and

work functions.

RESULTS: Subset regression identify a statistical model (adjusted r25
0.35), which included confirmed and self-reported asthma status, pet-

ownership, age, skin-prick test reactivity, confounding with endotoxin

concentration. Backward-stepwise regression identified confirmed and

self-reported asthma status, and skin-prick test reactivity as principal

confounders. In the backward-stepwise regression, the Akaike information

criterion was 6% highest with confirmed and self-reported asthma status

than with all other variables.

CONCLUSIONS: Our findings suggest that exposure to endotoxin by

laboratory workers with confirmed or self-reported asthma status are at

higher risk for lower respiratory tract exacerbations.
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419 Airway Hyperresponsiveness and Distal
Airways Narrowing in 9/11 Rescue Workers
Seventeen Years after The World Trade Center
Disaster
Dennis Caruana1, Po Hsuan Huang2, Jonathan Li, MD3, Anthony Szema,

MD FAAAAI4; 1Yale School of Medicine, 2California University of Sci-

ence and Medicine, San Bernardino, CA, 3Christiana Care Health System,

Newark, DE, 4Three Village Allergy & Asthma, PLLC, South Setauket,

NY.

RATIONALE: After theWorld Trade Center (WTC) disaster, many of the

rescue workers were exposed to airborne ash and dust for days to months,

predisposing them to lung injury. We sought to investigate the following in

a cohort of 9/11 rescue workers exposed to the disaster 17 years post-

fallout: 1) spirometric lung function; 2) impulse oscillometry (IOS) values

with respect to airway hyperresponsiveness and distal airways narrowing;

and 3) reversibility of these findings pre- and post-bronchodilator.

METHODS: A retrospective chart review was performed at a single

community-based outpatient allergy and asthma clinic. Inclusion criteria

for this study were 1) positive exposure to the WTC fallout via rescue and

cleanup operations and 2) IOS lung function testing. These subjects

(n518) were referred from the World Trade Center Health Program for

management of allergy-immunology services and whose allergic hyper-

sensitivity had been appropriately managed with biological modifiers,

immunotherapy, and asthma controllers/relievers. Both impulse oscillom-

etry and spirometry were analyzed in this cohort to determine the long-

term impact of exposure to WTC fallout.

RESULTS: Rescue workers who developed new-onset respiratory

symptoms post-fallout still had severe, persistent symptoms with evidence

of permanent small airway dysfunction (FEF25-75; n512), distal airway

narrowing (R5-R20, n510) and airway hyperresponsiveness (X5, n518),

with partial reversibility. These findings were present despite management

including steroid controllers/relievers, biological modifiers (anti-IgE,

dupilumab), and allergy immunotherapy.

CONCLUSIONS: Seventeen years after exposure to the WTC disaster,

exposed patients experience small airways dysfunction characterized by

increased distal airway resistance and reactance not explained by obesity,

smoking history, or allergic disease.
420 RNA-Seq of Gastrointestinal Biopsies During
Oral Immunotherapy Reveals Changes in IgA
Pathway
Wenming Zhang1, Gopal Dhondalay1, Ramona Hoh1, Dana Tupa, MS1,

Bryan Bunning1, Nielsen Fernandez-Becker, CME1, Neeraja Kambham2,

Scott Boyd1, Stephen Galli, MD1, Sandra Andorf, PhD1, Monali Mano-

har1, Sharon Chinthrajah, MD1, Kari Nadeau, MD PhD FAAAAI1;
1Sean N. Parker Center for Allergy & Asthma Research, Stanford Univer-

sity, Stanford, CA, 2Department of Pathology, Stanford University, Stan-

ford, CA.

RATIONALE: Oral immunotherapy (OIT) has shown promising results

in successfully desensitizing peanut allergic patients under research

settings. We aimed to understand transcriptional changes in the local

tissue using RNA-seq profiling of biopsied gastrointestinal (GI) tissue pre-

and post-peanut OIT.

METHODS: Biopsies were collected from five sites (proximal/middle/

distal esophagus, stomach, and duodenum) on the GI tracts of twenty

participants undergoing a randomized, placebo-controlled, phase II peanut

OIT trial (NCT02103270) at baseline and week 104. RNA was extracted

and subsequently pooled to generate cDNA libraries with TakaraBio

SMARTer kits and sequence on Illumina Hiseq4000. The raw files were

quality-checked with FastQC, aligned to human genome (GRCh38) with

STAR, and quantified for gene-level counts using RSEMmethod. DESeq2
was used for differential expression analysis (log2FoldChange> 2; FDR<

0.01).

RESULTS: Preliminary transcriptomic results from participants under-

going active peanut OIT compared to their self-matched baseline (N56)

showed 392 differentially expressed genes on comparison of pre- vs. post-

OIT (i.e. week 104 vs. baseline). Notably, we observed significant up-

regulation of ILR7, SATB1, CD276, CD74 and down-regulation of COX20

and ZNF391 after OIT. KEGG pathway analysis revealed up-regulation of

pathways including hsa04672 Intestinal immune network for IgA produc-

tion, hsa04612 Antigen processing and presentation, hsa04520 Adherens

junction, and down-regulation of hsa04622 RIG-I-like receptor signaling

pathway at week 104 post-OIT.

CONCLUSIONS: To our knowledge, this unique assessment using

biopsies from OIT participants for the first time provides insights into

the transcript-level changes in the local GI tissue. We anticipate

discovering further novel molecular biomarkers in conjunction with

blood-derived data from these participants.
421 Identifying Demographics and Baseline Clinical
Characteristics Associated with Safety
Outcomes During AR101 Therapy
Wayne Shreffler, MD PhD FAAAAI1, Stacie Jones, MD2, Stanley

Fineman, MD MBA FAAAAI3, Noelle Griffin, PhD4, Andrea Vereda4,

Alex Smith4, Kari Brown4, Daniel Adelman5, A. Wesley Burks, MD

FAAAAI6; 1Massachusetts General Hospital / Harvard, 2UAMS/Arkansas

Children, 3Atlanta Allergy and Asthma Clinic, 4Aimmune Therapeutics,
5Aimmune Therapeutics / UCSF, 6University of North Carolina.

RATIONALE: AR101, an investigational oral biologic drug for peanut

oral immunotherapy, has been shown to induce desensitization to peanut in

children and adolescents. Adverse events, while common, tended to be

mild/moderate in severity. We investigated whether demographics or

baseline clinical characteristics were associated with the likelihood of

systemic reactivity.

METHODS: AR101- and placebo-treated subjects 4-17-years-old

enrolled in PALISADE and RAMSES were included. Univariate and

multivariate logistic regression analyses were run, controlling for treat-

ment group (AR101, placebo), to assess risk factors for any systemic

allergic reactions (SARs) of any severity, including these baseline

variables: sex; age; race; region (Europe/North America); peanut-related

anaphylaxis history; atopic dermatitis; allergic rhinitis; asthma; multiple

food allergies; peanut-specific IgE (psIgE); skin prick test wheal diameter.

For each variable, subjects were stratified and odds ratio (OR; 95%CI) was

calculated.

RESULTS: Overall, 12.4%ofAR101-treated subjects (88/709) vs 4.5% of

placebo-treated subjects (13/292) reported an SAR of any severity. Factors

increasing the likelihood of experiencing an SAR included history of

anaphylaxis (yes/no; 2.18, 95%CI:1.31-3.63); European region (Europe/

North America; 2.12, 95%CI:1.19-3.77); age group (12-17-years-old/4-

11-years-old; 2.08, 95%CI:1.37-3.16); and baseline psIgE group (≥70/
<70kUA/L; 1.70, 95%CI:1.09-2.63). Similar trends were observed when

age and psIgE were analyzed as continuous variables. The 95% CIs for

the other variables encompassed OR51.00, suggesting no difference in

risk of SARs. These factors were associated with SARs in the multivariate

analysis as well.

CONCLUSIONS: Knowledge of these potential risk factors can

contribute to the risk-benefit ratio discussion of treatment with peanut-

allergic patients.
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422 Experience Transitioning Peanut-Allergic
Children to Real Food Equivalents of Peanut
after Clinical Trial Participation
Mary Grace Baker, MD1, Amanda Cox, MD FAAAAI1, Jake

Kattan, MD FAAAAI1, Marion Groetch, MS RDN1, Allison

Schaible, RDN1, Roxanne Oriel, MD1, Angela Tsuang, MD MSc1,

Anna Nowak-Wegrzyn, MD PhD FAAAAI2, Julie Wang, MD FAAAAI1,

Scott Sicherer, MD FAAAAI1; 1Icahn School of Medicine at Mount Sinai,

Department of Pediatrics, 2NYU Langone Health.

RATIONALE: With peanut allergy therapies under development, peanut-

allergic children are completing clinical trials wishing to maintain

desensitization. We describe our experience transitioning children to real

food equivalents of peanut following trial completion.

METHODS: Children who completed peanut clinical trials with interest

in continuing (post-oral immunotherapy [OIT]) or starting (post-epicuta-

neous immunotherapy [EPIT]) daily peanut ingestion were offered an oral

food challenge (OFC) for the starting dose, whichwas determined based on

study dose/eliciting dose during exit OFC. Dose-escalation to 2000 mg

peanut protein was offered. The charts of post-study participants

transitioned to daily peanut ingestion from May 2016-May 2019 were

reviewed. Families without recent follow-up were contacted by telephone.

This study was IRB approved.

RESULTS: Twenty children (80% male; median age 7.6 years, range 4-15

years; n55 post-EPIT, n515 post-OIT) were transitioned to daily peanut

ingestion. The median starting dose was 300 mg (post-EPIT: 100 mg [range

30-300mg]; post-OIT: 400mg [range 30-2000mg]). Four participants started

at 2000 mg; 11/16 dose-escalated. Thirteen participants reached a daily dose

>1000 mg. Median follow-up was 1.7 years. Seventeen participants (85%)

continued dosing for at least one year or were confirmed to currently actively

dose if transitioned in the past year. Two participants discontinued due to side

effects (gastrointestinal, hives, wheezing); one was lost to follow-up.

CONCLUSIONS: Most post-study children transitioned to daily peanut

reachedamaintenancedoseof>1000mgandcontinueddosing long-termwith

real food equivalents. This suggests that families are motivated to follow-

through with daily peanut to maintain desensitization after study completion.
A
Y
423 Improved Tolerability and Continued

Immunomodulation Among Subjects Aged 4-17
Years Following 12 or 18 Months of Daily
Therapeutic AR101 Dosing
S
U
N
D
Dareen Siri, MD FAAAAI1, Rita Kachru, MD2, Noelle Griffin, PhD3,

Andrea Vereda3, Alex Smith3, Ellen Sher, MD FAAAAI4; 1Midwest Al-

lergy Sinus Asthma, S.C./SWIA Clinical Research Center, 2UCLA Med-

ical Center, 3Aimmune Therapeutics, 4Allergy Partners of NJ, PC.

RATIONALE: We assessed tolerability and immunomodulation of 300mg/

day AR101, an investigational oral biologic drug for peanut oral immuno-

therapy, following12or18monthsof ongoing therapeutic dosing (300mg/day).

METHODS: Following dose escalation and 300mg/dayAR101 (6months

each), eligible PALISADE completers could enter follow-on study

ARC004. Subsets continued AR101 300mg/day for 28 weeks (cohort 1

[C1]) or 56 weeks (cohort 3a [C3a]), completing a double-blind, placebo-

controlled food challenge up to 2000mg (2000mgwas assessed at ARC004

exit only). Efficacy, adverse events (AEs), peanut-specific IgE (psIgE), and

psIgE/IgG4 of C1 and C3a subjects were compared over time.

RESULTS: Subsets of eligible AR101-treated PALISADE subjects 4-17-

years-old were assigned to C1 (n5110) or C3a (n531). 93.6% of C1 and

87.1% of C3a subjects completed ARC004. At PALISADE:ARC004 exits,

ability to tolerate 300, 600, 1000, and 2000mg (ARC004 only) for C1 was

100%:98.1%, 86.5%:89.4%, 64.4%:79.8%, respectively, and 49.0%

(ARC004 only); for C3a, 100%:100%, 96.1%:96.2%, 65.4%:96.2%,

respectively, and 80.8% (ARC004 only). Similar proportions of subjects

reported related AEs during therapeutic-dosing periods (PALISADE,

ARC004; C1: 44.5%, 42.7%; C3a: 58.1%, 45.2%), but numbers of events

halved from PALISADE to ARC004 (C1: n5739, n5368; C3a: n5343,
n5146). Immunological changes continued (PALISADE, ARC004 exits;

geometric mean6SD): psIgE (C1: 47.067.3kUA/L, 29.066.8kUA/L; C3a:

27.2611.3kUA/L, 11.5610.3kUA/L); psIgE/IgG4 (C1: 9.665.5, 4.666.3;

C3a: 3.665.7, 1.566.0).

CONCLUSIONS: These results suggest progressive desensitization over

time, with amore robust response and no indication of a plateaued response

following up to 18 months of dosing. Increased desensitization was also

matched with improved tolerability and ongoing immunomodulation.
424 Multi-food Oral Immunotherapy as Safe and
Effective as Single Food Therapy
Lara Gasich1, Jennifer Fergeson1, Jean Ly, MD1; 1Windom Allergy.

RATIONALE: Oral immunotherapy (OIT) with several foods adminis-

tered simultaneously, multi-food (MF) OIT, was compared to single food

OIT (peanut) within the same clinical setting.

METHODS: Retrospective review of patients starting peanut OIT, April

2014 - September 2018 (n 5 162) and MF OIT from February 2015 -

September 2018 (n 5 77). Dosing schedule: Day One - serial doses Q20

minutes (0.1, 0.25, 0.5, 1, 1.5, and 2.5 mg food protein, MF stopped one

dose early), Updose - 60-100% increase weekly, and Maintenance (M) –

0.75-4 gm food protein daily. Diagnostic allergy testing was encouraged

annually. Reactions treated with epinephrine were recorded.

RESULTS: MF patients were treated with a mean of 2.4 foods (range 2-4).

85%peanut patients reachedMvs 80%ofMF. Themedian time toMwas 245

days vs 231 days forMF patients. Median specific IgEwent from 53 to 26 at 1

year (peanut) and 30 to 15 kU/L ofmost highly sensitized food (MF). Themost

common reasons for stopping inbothgroupswerenon-compliance anddelayed

GI issues. Epinephrine used in 13% peanut and 8%MF patients in 1st year.

CONCLUSIONS: In a typical US allergy office, 85% of peanut allergic

patients and 80% of MF OIT patients successfully reached their M dose.

The use of epinephrine in the first year of OIT was consistent with

published reports, with no occurrence of severe anaphylaxis.Multiple food

allergies can safely and successfully be combined in oneOIT course, rather

than cycling through several 6-10 month single food courses.
425 Safety of Oral Immunotherapy Associated With
Omalizumab In Severe Cow's Milk Allergy
Ana Flavia Sousa, MD1, Ariana Yang, MD PhD2, Cintia G. Mendes1,

Karine Boufleur, MD3, Pablo Torres, MD4, Patricia Salles-Cunha, MD4;
1Campinas State University, 2Campinas State University and Sao Paulo

University, 3Ribeirao Preto Medical School, 4Sao Paulo University.

RATIONALE: Oral immunotherapy (OIT) have been used as an option

for treatment of cow’s milk allergy (CMA). Although studies show

desensitization efficacy, the major concern is treatment safety, with a

high rate of adverse reactions of varying degrees of severity. The use of

omalizumab in combination with OITwas presented in a clinical trial with

a small cohort. Our goal was to describe the safety of this combination in a

severe profile group of patients with CMA.

METHODS: Evaluation of eleven patients that undergone to cow’smilkOIT

(CM-OIT) associated with omalizumab, started with 150mg monthly dose 2

months before OIT, followed by a 2-month build up phase. We characterized

clinical data, IgE levels, success rate in desensitization, adverse reactions.

RESULTS: The median age was 5,9 years and all of them had history of

anaphylactic reactions and sensitivity to minimum amounts of milk

protein. Specific IgE to cow’s milk and casein proteins were >100kUA/
L, in 6 patients. All of the subjects reached the 150ml dose of raw milk. 10

patients had reactions, with a medium of 1,6 reactions per patient. 56%

weremild and 44%moderate, 22% gastrointestinal, 28% urticaria and 17%

respiratory. No patient needed epinephrine and all reactions had complete

relief with antihistamine, corticosteroids and inhaled beta2-agonist.

CONCLUSIONS: There are few OIT studies targeting patients with

severe clinic presentation. In the studied population we observed that,

despite the severity of the allergy, the CM-OIT protocol associated with the

use of omalizumab was performed with satisfactory safety.
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426 Dose-related Allergic Reactions Decrease Over
Time During Peanut Oral Immunotherapy in a
Large, Randomized, Double-blind, Placebo-
controlled, Phase 2 Study
Andrew Long1, Natasha Purington1, Sandra Andorf, PhD1, Katherine

O’Laughlin1, Shu-Chen Lyu1, Sayantani Sindher, MD1, Monali Manohar

Manohar, PhD1, Scott Boyd2, Robert Tibshirani, PhD2, Holden Maecker2,

Kaori Mukai2, Mindy Tsai2, Manisha Desai, PhD2, Sharon

Chinthrajah, MD1, Stephen Galli, MD2, Kari Nadeau, MD PhD

FAAAAI1; 1Stanford University - School of Medicine, Sean N. Parker

Center for Allergy and Asthma Research, 2Stanford University.

RATIONALE: Oral immunotherapy (OIT) is currently under investiga-

tion for the treatment of peanut allergy and long-term safety is unknown.

We evaluated OIT-related adverse events (AEs) during multi-year peanut

OIT to better understand the long-term safety of OIT.

METHODS: 120 participants aged 7-55 years with confirmed peanut

allergy were enrolled in a double-blind, placebo-controlled, phase 2 study

of peanut OIT. Participants were randomized to escalate to and maintain

4000 mg peanut protein (n595) or placebo (n525) daily over 104 weeks.

The per-person AE rate was calculated by dividing the number of AEs per

year by the number of doses taken each year. Differences in per-person

median AE rates between groups of interest were evaluated using Kruskal-

Wallis rank sum test.

RESULTS: The overall AE rate significantly decreased from0.50 in year 1

to 0.14 in year 2 (p<0.0001), with a significantly greater reduction in AE

rates from year 1 to year 2 in the peanut arm compared to placebo (-0.22 vs

0.00, p50.0043). The rate of moderately severe AEs significantly declined

from year 1 to year 2 in the peanut arm (0.09 vs 0.00, p50.093).

Participants reportingAEs related to accidental peanut ingestion decreased

between year 1 (9%) and 2 (2%) in the peanut arm, while placebo did not

change (12% to 16%). Participants requiring the use of epinephrine

declined within the peanut arms with longer duration on peanut (19% year

1, 13% year 2).

CONCLUSIONS: These findings show that the safety profile of peanut

OIT improves as time on therapy increases.
427 Differences In Transcriptional Phenotype
Between Highly Reactive And Hyporeactive
Peanut Allergic Patients Are Not Reflected In
Different Outcomes Of Oral Immunotherapy
David Pyle, MD, PhD1, Yamini Virkud, MD FAAAAI1, Bert

Ruiter, PhD1, Neal Smith1, Wayne Shreffler, MD PhD FAAAAI2; 1Massa-

chusetts General Hospital, 2Massachusetts General Hospital / Harvard.

RATIONALE: Among peanut allergic individuals, the eliciting dose (ED)

of peanut protein ranges from as little as 1mg to 1g or more. Oral

immunotherapy (OIT) is a therapy that can increase the ED, though that

change is short-lived for many patients. We hypothesized that genes

differentially expressed between patients with naturally low vs. high ED

may be able to predict OIT outcome.

METHODS:Weused peanut-allergic patients classified as high or lowED

(n510 each) as a training data set to identify a subset of differentially

expressed genes from peanut-activated CD4+ T cells and then performed

an unbiased principal component analysis (PCA). Using 22 peanut-allergic

OIT recipients, we then evaluated the value of these components in

predicting OIT treatment outcomes (sustained unresponsiveness, transient

desensitization, and treatment failure).

RESULTS: 30 genes were identified as differentially expressed between

reactive and hyporeactive patients, including genes associated with

pathogenic T cells (IL-5, IL-9, IL-22, IL-6, and HPGDS) and genes

associated with regulatory immune responses (TNFRSF9/CD137,

NFKBID, IL1RN, VDR, and CD200). Unsupervised PCA of those genes

did segregate high or low ED patients from the original cohort (p<0.05 for

PC1 explaining 76% of variance). However, PCA of the OIT data set using
those components revealed no significant differences between immuno-

therapy outcomes at any time point (p>0.05).

CONCLUSIONS: Genes differentially expressed in patients with natural

differences in sensitivity did not successfully explain outcome variations

following peanut OIT. This suggests that clinical protection induced by

OIT is mechanistically distinct, on the T cell level, from natural variations

in clinical sensitivity.
428 Utility of Ratio of specific IgE/total IgE in Oral
Immunotherapy for Food Allergy
Claudia Lau1, Mona Liu, MD1, Maria Garcia Lloret, MD2; UCLA,
2UCLA Medical Center.

RATIONALE: Oral immunotherapy is currently under investigation for

food allergy desensitization. Predictive tests for adverse reaction during

food OIT are limited, and would be of great value. In this study, we sought

to describe associations between adverse reactions to food OIT, specific

IgE alone, and the ratio of specific IgE/total IgE.

METHODS: Medical records of 20 children undergoing food OIT at an

academic allergy clinic were reviewed for IgE serology and concomitant

OIT outcomes, which were analyzed using descriptive statistics and

receiver operator characteristics curves.

RESULTS: Half (55%) of children who underwent food OIT had an

adverse reaction. Compared to children without adverse reactions during

OIT, the ratios of s-IgE/t-IgE for children with adverse reactions were

significantly higher (reaction 3.1% vs no reaction 0.7%; p50.0001).

Specific IgE for childrenwith adverse reactions were also higher than those

without reactions (reaction 5.0kU/L vs no reaction 2.2kU/L; p50.013).

Receiver operator characteristic curves showed that the ratio (s-IgE/t-IgE)

is more accurate than s-IgE alone in predicting adverse reactions in OIT

(AUC for Ratio 0.71 > AUC for sIgE alone 0.68), though not statistically

significant. Ratio (s-IgE/t-IgE) cut-off of 0.5% provided 91% sensitivity

and 75% negative predictive value for an adverse reaction during foodOIT.

CONCLUSIONS: The ratio of s-IgE/t-IgE might be useful in identifying

children most likely to tolerate food OITwithout adverse reactions. Larger

studies are warranted to determine whether the ratio of s-IgE/t-IgE offers

an advantage over s-IgE alone in predicting successful food OIT.
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429 Follow-Up of Food-Allergic Patients
Transitioned to Daily Ingestion of Real Food
Equivalents after Clinical Trial Participation
Amanda Cox, MD FAAAAI1, Mary Grace Baker, MD1, Jake Kattan, MD

FAAAAI1, Marion Groetch, MS RDN1, Allison Schaible, RDN1, Roxanne

Oriel, MD1, Angela Tsuang, MD MSc1, Anna Nowak-Wegrzyn, MD PhD

FAAAAI2, Julie Wang, MD FAAAAI1, Scott Sicherer, MD FAAAAI1;
1Icahn School of Medicine at Mount Sinai, 2NYU Langone Health.

RATIONALE: Following completion of clinical trials for food allergy

(FA) therapies, many patients/families wish to maintain desensitization.

We describe the results of follow-up of participants transitioned to real food

equivalents following epicutaneous (EPIT) and oral immunotherapy (OIT)

clinical trials.

METHODS: Post-study participants were offered the option to transition

to daily ingestion of real food equivalents based upon their OFC outcomes

upon study completion. Charts of those who transitioned to ingestion of

daily doses of real food equivalents from January 2016-May 2019 were

reviewed. Participants without recent follow-up were contacted by

telephone. This study was IRB approved.

RESULTS: Thirty-seven patients (65%male; median age 8.8 years, range

4-24 years) from 8 studies (milk and peanut EPIT; egg, wheat, and peanut

OIT; multi-food OIT+omalizumab) underwent transition to ingestion of

daily doses of real food equivalents for milk, baked/lightly-cooked egg,

wheat, peanut, tree nuts, sesame, and/or shrimp; 35 patients had follow-up.

Thirty-one patients continued dosing for at least one year or were

confirmed to be actively dosing if transitioned in the past year, with 22

patients contacted in the prior 4 months confirmed to be actively dosing

(median of 2.6 years). Five patients discontinued dosing after a median of

0.2 years, with reasons including dosing-related side effects (gastrointes-

tinal, hives, wheezing; n53), eosinophilic esophagitis (n51), or unknown

(n51).

CONCLUSIONS: Most post-study participants (88.6%) who transitioned

to real food equivalents continued dosing long-term. This suggests that

transitioning to real food equivalents may be a desirable and sustainable

option for patients/families wishing to maintain desensitization achieved

during FA therapeutic studies.
A
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430 A Phase 2 Study of Multi Oral Immunotherapy in

Multi Food Allergic Patients to Test Immune
Markers after Minimum Maintenance Dose
using Xolair
S
U
N
D

Sayantani Sindher, MD1, Divya Kumar1, Natasha Purington1, Dana

Tupa, MS1, Andrew Long1, Shu Cao1, Margaret Woch2, Tiffany Tan1, Ma-

ria Garcia Lloret, MD3, Sharon Chinthrajah, MD1, Kari Nadeau, MD PhD

FAAAAI1; 1Stanford University - School of Medicine, Sean N. Parker

Center for Allergy and Asthma Research, 2Stanford University, 3UCLA

Medical Center.

RATIONALE: The minimum maintenance dose for maintaining desen-

sitization following multi-food oral immunotherapy (mOIT) is unknown.

In this study we explored two different maintenance doses.

METHODS: Participants with multiple food allergies were pretreated

with fixed dose omalizumab (150 mg for 3 doses) and then randomized to

receive mOIT to a maintenance dose of 300 or 1200 mg protein containing

2-5 food allergens. Specific IgG4 and sIgE were obtained at baseline and

week 18 to evaluate whether mOIT can induce a ≥25% increase in the

specific IgG4/IgE ratio in at least 2 allergens. Adverse events were also

evaluated.

RESULTS: Sixty participants (ages 4-20 years) were randomized 1:1 to

either the 300 or 1200 mg treatment groups. There were no significant

differences in baseline characteristics by treatment arm. Seventy percent of

all participants showed a change in IgG4/IgE ratio in at least 2 allergens

(odds ratio [OR]: 1.00, 95% confidence interval [CI]: 0.29-3.49, P51.00).

There were no differences in primary endpoint success, focused on the

intention-to-treat (ITT) population, by treatment group, by ability to reach
maintenance dose, or by number of allergens in the mOIT mix (P50.50).

Overall, there were no differences in the percentage of doses associated

with adverse events between the two treatment groups (19% vs. 17%, P5
0.69).

CONCLUSIONS: Our data suggests that biomarker changes are induced

early, even at a dose of 300mg for multiple allergens. Lower allergen

maintenance doses will likely be better tolerated and preferred by patients,

thus improving adherence. Larger phase 2 trials are needed to confirm these

findings.
431 Significant Impact of Screening Challenge on
the Improvement in Health-Related Quality of
Life During Oral Immunotherapy (OIT)
Nandinee Patel, MD1, Sarah Lindsley, MSc1, Marta Vazquez-Ortiz, MD

PhD1, Dianne Campbell, MBBS FRACP PhD2, Audrey Dunn-

Galvin, PhD RegPsychol3, Paul Turner, MD PhD1; 1Imperial College Lon-

don, 2University of Sydney, 3University College Cork.

RATIONALE: Health-related quality-of-life (HRQL) may improve

during food allergy desensitisation, however a recent meta-analysis failed

to demonstrate improved HRQL in those undergoing active treatment

compared to controls. HRQL also improves following food challenge. We

evaluated the impact of screening (including double-blind, placebo-

controlled food challenge, DBPCFC) on HRQL during OIT.

METHODS: Participants underwent peanut-OIT in the BOPI study, a

Phase 2b/3 randomized controlled trial (NCT02149719). HRQL was

evaluated prior to DBPCFC at screening, post DBPCFC (but before

commencing OIT) and after 12 months of OIT. Child, parent-proxy and

parental burden assessments were completed using validated question-

naires (FAQLQ-CF10/TF10/PF10, FAQLQ-PB).

RESULTS: Forty-seven children (8-17 years, 43% female) were rando-

mised, 32 to active treatment: 24/32 (100% per protocol) achieved the

primary outcome of desensitisation to >1.4g peanut protein (P<.0001); no

change in challenge threshold was observed in the control group. HRQL

significantly improved in subjects undergoing active OIT (mean 1.1

child-report, 1.2 parent-proxy, 1.6 parental burden; allP<.0001 and greater
than the minimally important difference (MID). In the control group,

HRQL in parents also improved (mean 1.0 parental burden, P50.02),

but not in children. A significant improvement in HRQL was observed

across the whole cohort relating to the screening DBPCFC (P<.01); 36%
of the improvement in HRQL with OIT could be attributed to screening

procedures alone.

CONCLUSIONS: Undergoing a food challenge prior to OITwas a major

contributor to the improvement in HRQL observed during OIT in this

study. This may explain the apparent ‘‘placebo effect’’ on HRQL reported

in some OIT studies.
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432 Improvements in Self-Reported Disease-
Specific Quality of Life Among Peanut-Allergic
Subjects Receiving AR101 for 28 or 56 Weeks
Beyond the First Year of Treatment
Jason Ohayon, MD FAAAAI1, Julie Wang, MD FAAAAI2, Noelle

Griffin, PhD3, Andrea Vereda3, Alex Smith3, Jonathan Hourihane, MD

FAAAAI4; 1Hamilton Allergy, 2Icahn School of Medicine at Mount Sinai,
3Aimmune Therapeutics, 4University College Cork.

RATIONALE: AR101, an investigational oral biologic drug for peanut

oral immunotherapy, has demonstrated increased tolerability to peanut

protein among treated patients. Quality of life (QoL) was assessed in

unblinded AR101-treated PALISADE subjects following an additional 28

or 56 weeks of therapeutic dosing (300mg/day).

METHODS: Subjects 8-17-years-old completed an age-appropriate Food

Allergy QoL Questionnaire (FAQLQ) and Food Allergy Independent

Measure (FAIM) form at PALISADE screening and exit, andARC004 exit.

Changes (D) in total and subdomain scores (PALISADE screening to

ARC004 exit, mean [95%CI]) were calculated for cohorts 1 (28weeks) and

3a (56 weeks) following 300mg/day AR101; minimally important differ-

ence (MID) ≥0.5 was considered clinically significant.

RESULTS: Of 285 eligible PALISADE AR101-treated subjects, 110

subjects (38.6%) and 31 subjects (10.9%) were assigned to cohorts 1 and

3a, respectively. Subjects completed FAQLQ (cohort 1, n568; cohort 3a,

n516) and FAIM (n572; n517). Among FAQLQ scores in both cohorts,

the MID exceeded -0.5 for Total scores (1: n568, D5-0.71 [-1.01, -0.41];

3a: n516, D5-0.63 [-1.36, 0.11]); all subdomains exceeded the MID for

cohort 1 subjects while only Emotional Impact improved beyond the MID

among cohort 3a subjects. FAIM total scores also exceeded the MID for

both cohorts (1: n572, D5-0.60 [-0.83, -0.36]; 3a: n517, D5-0.83 [-1.39,

-0.37]); cohort 1 subject Expectation of Outcome score exceeded the MID,

while all subdomain scores improved beyond the MID for cohort 3a

subjects.

CONCLUSIONS: Self-reported QoL measurements consistently ex-

ceeded the MID following the transition to open-label ARC004 at both

28 and 56 weeks of additional AR101 therapeutic dosing.
433 Risk Factors For Failed Infant Oral Food
Challenges
Angela Chan1, Daniel Groth, MD2, Elizabeth Feuille, MD3, Edith

Schussler, MD3; 1NYP Hospital, 2Weill Cornell Medical College, 3Weill

Cornell Medicine.

RATIONALE: Following recent NIAID guidelines for early peanut

introduction in high-risk infants, demand for in-office infant oral food

challenges (OFCs) to peanut and other foods has increased. We aimed to

identify risk factors for failed infant OFCs.

METHODS: This was a single center retrospective review of all physician

supervised oral food challenges in children under 18 months of age over a

22-month period from 9/18/17 to 7/16/19. Failure was defined as any

symptoms requiring cessation of feeding and/or treatment.

RESULTS: 39/146 infant OFCs (26.7%) were failed. The mean age of

infants undergoing OFC was 11 months (IQR 9-13). The most common

foods challenged were peanut and baked egg. Median peanut skin-prick

test wheal for ‘‘passes’’ was 3mm (IQR 1-5) (62.8%) versus 7 (IQR 3-8) for

‘‘fails’’ (37.2%); median peanut sIgE for ‘‘passes’’ was 1.15 kU/L (IQR

0.62-2.79) versus 4.31 (IQR 3.13-5.5) for ‘‘fails’’. Median baked egg SPT

wheal for ‘‘passes’’ was 4 mm (IQR 3-6) (81.4%) versus 6.5 (IQR 6-8) for

‘‘fails’’ (18.6%); median egg white sIgE for ‘‘passes’’ was 1.58 kU/L (IQR

0.75-7) versus 8.46 (IQR 2-24) for ‘‘fails’’; ovomucoid sIgEwas<0.1 kU/L

in 9/12 measured ‘‘passes’’ (3/6 were: 0.25, 5.29, 6.46) versus <0.1 in 2/3

measured ‘‘fails’’ (1/3 was 3.41).

CONCLUSIONS: Peanut and baked egg were the most frequently

challenged foods in this young age group. Median SPTand sIgE for passes

and fails support the utility of published decision points for children under
2-years of age to determine risk of challenge failure, however more infant

data is needed.
434 Impact of Oral Immunotherapy on Food Allergy
Related Quality of Life in Teenagers
Justin Greiwe, MD FAAAAI1, William Lavery, MD PhD2, Jonathan

Bernstein, MD FAAAAI3, Umesh Singh, MD PhD4; 1Bernstein Allergy

Group, Inc., 2CCHMC/University of Cincinnati, 3Bernstein Allergy

Group, Inc, 4University of Cincinnati.

RATIONALE: Food allergy (FA) results in impaired quality of life (QoL).

Patients with IgE-mediated FA confirmed by oral food challenge (OFC)

have been shown to have increased threshold of reactivity to specific foods

after a post-oral immunotherapy (OIT) OFC. This study sought to

determine the impact of OIT on FA-related QoL.

METHODS: A self-administered validated FAQLQ-TF questionnaire

was used to assess QOL for teens (13–17 y/o) and their parents; teen and

adult questionnaires contained 23 and 27 items, respectively scored on a

Likert scale related to perceived barriers to unlimited food choices and

susceptibility to life-threatening allergic reactions. Both were validated

cross-sectionally by a set of independent measure questionnaires contain-

ing expectation of outcomes questions. Responses were collected sequen-

tially over four time-points: Pre-OFC, Post-OFC, Pre-OIT, Post-OIT.

Internal consistency of the questions was evaluated by Cronbach’s-Alpha

and by factor analysis which grouped relevant questions related to a

specific construct i.e., perceived susceptibility to an allergen and barriers to

unlimited food choices. Significant differences (p<0.0001) between

sequences in the item scores, representative of QoL changes, were

determined by repeated-measures generalized-linear-mixed model on the

responses from teenagers and their parents.

RESULTS: 13 teens and 12 parents completed the questionnaires.

Questions were internally consistent (alpha>0.97). Perceived barriers to

unlimited food choices explained 47.6% and 33% variability among teens

and their parents; perceived susceptibility to life-threatening allergic

reactions explained 18% and 15% of the variability respectively.

Individual item scores deceased significantly post-OIT vs. pre-OIT/pre-

OFC.

CONCLUSIONS: FA-related QoL improved significantly post-OIT in

teenagers with FA.
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435 Identification and Characterization of
Tropomyosin in a Potential Shrimp Oral
Immunotherapy Product
Christina Nance, PhD MA FAAAAI1, Sung Jung1, Oluwatomi Hassan1,

Carla Davis, MD FAAAAI1; 1Baylor College of Medicine.

RATIONALE: Shrimp allergy is the secondmost common food allergy in

the U.S.A., affecting up to 1.2% of the pediatric population. Oral

immunotherapy (OIT) to food allergy decreases the threshold of clinical

reactivity to the specific food. Given the risk of clinical reactions to shrimp

allergen with accidental exposures, shrimp OIT may be an effective

treatment. Identification of the appropriate OIT product, major shrimp

allergen, tropomyosin (Pen a 1) is critical.

METHODS: Identification and characterization in a shrimp OIT product

of major shrimp allergen tropomyosin (Pen a 1), compared to placebo, oat.

Evaluation was made by SDS-PAGE and mass spectrometry analysis

performed with digested peptides utilizing nanoHPLC-Q Exactive Mass

Spectrometer. Proteome Discoverer1.4 interface with Mascot algorithm

utilized to identify recovered peptides. Imunological analysis was made by

western blot with anti-shrimp tropomyosin.

RESULTS: SDS-PAGE gel identified shrimp tropomyosin at 37kD in the

OIT shrimp but not oat product. The tropomyosin database was generated

from NCBI database by selecting proteins which have tropomyosin in

protein description regardless taxa (283 entries). In the oat sample, two

shrimp tropomyosin peptides were identified. Data indicated,based on the

area under the curve, oat has 0.01% of tropomyosin concentration

compared to shrimp. Recovered tropomyosin peptides from oat may be

due to contamination of insects around oat grains. Western blot analysis

indicated exclusive signal of tropomyosin from the shrimp sample.

CONCLUSIONS: Identification and quantification of Pen a 1 from a

potential shrimpOIT product resulted in the confirmation of this product to

be a potential candidate for OIT in shrimp allergy.
436 Improvement in quality of life following peanut
oral immunotherapy in a paediatric population
at the Cambridge Peanut Allergy Clinic
S
U
N
D
A
Y
Elizabeth Powell1, Quiza Zolkipli1, Pamela Ewan1; 1Cambridge Univer-

sity Hospitals Trust.

RATIONALE: Peanut oral immunotherapy is effective in raising reactive

thresholds. The effect on quality of life of a standardized treatment regimen

using encapsulated, characterised peanut protein has not been defined. This

study evaluated the change in quality of life scores from baseline (before

starting immunotherapy) to the end of the first year of treatment in a real-

world clinical setting in patients undertaking.

METHODS: A review of 111 patient notes following completion of the

first year of peanut immunotherapy was carried out. Relevant clinical

factors were recorded in a data collection proforma. Quality of life scores

(using validated Food Allergy Quality of Life Questionnaire (FAQLQ)

child and parent form (7-12 years) or teenage form) were completed at

baseline, stage 7 (completion of up-dosing) and one year were recorded.

RESULTS: A total of 69 patients had sufficiently complete FAQLQ forms

at baseline and one year (33 teenage forms, 35 child forms and 36 parent

forms (35 with corresponding child forms)). There was a significant

improvement in quality of life scores from baseline to one year (mean

change in total FAQLQ by 1.6 teenage form, 1.5 child form, and 1.2 parent

form; all p<0.001, Wilcoxon signed rank test).

CONCLUSIONS: Oral peanut immunotherapy was associated with a

significant improvement in quality of life in a real-world clinic setting

using a validated quality of life score, exceeding the minimally important

difference of 0.5 units for FAQLQ.
437 Families Considering Peanut Oral
Immunotherapy Report On Main Goals And
Barriers To Treatment
Andrea Blackman, MD1, Aikaterini Anagnostou, MD MSc PhD

FAAAAI2; 1Baylor College of Medicine, Texas Children’s Hospital,
2Texas Children’s Hospital.

RATIONALE: Peanut Oral Immunotherapy is a recently developed

treatment approach for peanut allergy that has been shown to be effective,

safe and is likely to become more widely available in the next few years.

METHODS: The aim of our work was to obtain an accurate assessment of

goals of treatment as well as concerns and barriers from families

considering peanut oral immunotherapy (POIT) in either the research or

clinical setting.

Patients were recruited from the allergy clinics at Texas Children’s

Hospital. Parents of peanut –allergic children who expressed an interest

on POIT were offered the opportunity to undergo a separate consultation

dedicated to discussing POIT only.

RESULTS: We conducted 92 consecutive family consultations and

identified the following areas as the most important topics discussed:

efficacy, practical information, safety, benefits and goals, eligibility criteria

and support inmaking the right decision. For all families pursuing POIT for

their child the initial goal was achieving protection from accidental

exposures and cross-contamination. For approximately 25%, consumption

of high peanut doses was the ultimate goal. Potential lack of insurance

coverage and inability to pay for this treatment, to make the necessary time

commitment, and to adhere to the daily two-hour exercise restriction as

well as personal reasons were reported as barriers.

CONCLUSION: Our study adds to the limited available data in this

emerging area and provides information that may be used as an initial

platform for clinical consultations and shared decision-making in POIT.
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438 Effect of Demographics and Baseline Clinical
Characteristics on the Treatment Response to
AR101: Results From PALISADE
Bruce Lanser, MD FAAAAI1, Stephanie Leonard, MD FAAAAI2,

Noelle Griffin, PhD3, Andrea Vereda4, Alex Smith4, Thomas Casale,

MD FAAAAI5; 1National Jewish Health, 2Rady Children, 3Aimmune,
4Aimmune Therapeutics, 5University of South Florida.

RATIONALE: Peanut allergy (PA), common among children and

adolescents, is often associated with various allergic comorbidities,

affecting symptoms and treatment response. We investigated whether

PALISADE subjects’ baseline variables related to response to AR101, an

investigational oral biologic drug for peanut oral immunotherapy.

METHODS: Proportions of PALISADE subjects 4-17-years-old

achieving primary endpoint (tolerating ≥600mg peanut protein at exit

double-blind, placebo-controlled food challenge) were calculated

(AR101-placebo treatment difference, 95%CI) based on: age, sex, asthma,

peanut-related anaphylaxis history, allergic rhinitis (AR), multiple food

allergies (FAs), atopic dermatitis (AD). Treatment differences within

subgroups were compared to overall population.

RESULTS: Overall, 67.2% vs 4.0% of subjects (AR101 n5372, placebo

n5124) tolerated≥600mg at PALISADE exit (D63.2%, 95%CI:53.0-73.3,

p<0.0001). Characteristics associated with greater treatment effects

included age: 4-11-year-olds (D66.1%, 95%CI:53.9-78.3) (n5238,

n589) vs 12-17-year-olds (D58.3%, 95%CI:39.7-76.9) (n5134, n535);

female (D73.2%, 95%CI:57.2-89.1) (n5164, n548) vs male (D55.9%,

95%CI:42.8-69.0) (n5208, n576); no asthma (D70.3%, 95% CI:55.7-

85.0) (n5175, n559) vs asthma (D56.8%, 95%CI:42.8-70.8) (n5197,

n565); no peanut-related anaphylaxis history (D72.9%, 95%CI:54.2-

91.7) (n5103, n535) vs peanut-related anaphylaxis history (D59.5%,

95%CI:47.5-71.4) (n5269, n589); no AR (D71.7%, 95%CI:52.5-90.9)

(n5106, n534) vs AR (D59.9%, 95%CI:47.9-71.8) (n5266, n590).

There were no discernible treatment effect differences with FAs

(D64.1%, 95%CI:51.4-76.7) (n5245, n580) vs PA alone (D61.8%, 95%

CI:44.7-78.8) (n5127, n544) or AD (D63.5%, 95%CI:50.4-76.6)

(n5237, n573) vs no AD (D63.0%, 95%CI:46.9-79.1) (n5135, n551).

CONCLUSIONS: While trends towards higher desensitization rates were

observed for some variables, all subgroups observed clinically meaningful

treatment effects. Patient characteristics alone should not be used to select

AR101-eligible-patients, but could be considered when counseling PA

patients.
439 Oral Immunotherapy for Food Allergy: A Survey
of Real-World Practice Patterns and Side
Effect Management
Joshua Jacobs, MD1, Karna Gendo, MD1, Douglas Johnston, DO

FAAAAI2, Stephen Tilles, MD FAAAAI3, Tmirah Haselkorn4, Christine

Birchwood3, Joel Hartman, MD5; 1Allergy & Asthma Medical Group,
2Asthma & Allergy Specialists, P.A., 3Aimmune Therapeutics, 4EpiMe-

trix, Inc., 5Allergy Partners of the Piedmont.

RATIONALE: Oral immunotherapy (OIT) is an emerging food allergy

treatment. Allergists/immunologists were surveyed to assess clinical

practice management of food OIT.

METHODS: US-based allergists/immunologists (2/2/2019-4/22/2019)

were surveyed online. Eligible respondents were board-certified in allergy

and/or immunology, US-licensed, and treated≥5 patients with food OIT in

the past 2 years.

RESULTS: Of 80 respondents, 48.8%worked in practices of 1-5 allergists

and 50.0% treated 5-25 patients with OIT in the past 2 years. Pre-OIT oral

food challenges were conducted in 41-60% of patients in 17.9%, 22.6%,

and 9.5% of practices treating 5-15, 16-25, and ≥76 patients (past 2 years),
respectively. The most common observation times following final OIT

initial-escalation dose were 60 minutes (48.8%), 2 hours (22.5%), 90

minutes (12.5%), and 30 minutes (10.0%); following up-dosing they were

60 minutes (40.0%) and 30 minutes (28.8%). In 61.3% of practices, ≥70%
of OIT patients reached target maintenance dose, typically with 3-month

(38.8%) or 6-month (45.0%) follow-up. Approximately 53% of respon-

dents ‘‘always’’ performed spirometry/peak flowmeasurement for asthma.

Most respondents (>63%) either ‘‘sometimes’’ (≤37.5%), ‘‘rarely’’

(≤33.8%), or ‘‘never’’ (≤12.5%) used specified medications for OIT-

associated gastrointestinal adverse events (AEs); H1 blockers were the

most commonly ‘‘always’’ or ‘‘usually’’ used (36.3%). Almost half (46.3%)

of respondents reported <10% of patients experienced initial-dose or up-

dosing reactions requiring treatment. Gastrointestinal AEs caused discon-

tinuation in ≤10% of patients in 71.3% of practices.

CONCLUSIONS: OIT practice patterns may be standardized, including

observation times and spirometry. Although adverse reactions occurred,

maintenance was generally achieved, with small proportions of patients

discontinuing due to gastrointestinal AEs.
440 Real-World Epinephrine Use in Oral
Immunotherapy-Induced Reactions
Joel Hartman, MD1, Douglas Johnston, DO FAAAAI2, Karna

Gendo, MD3, Stephen Tilles, MD FAAAAI4, Tmirah Haselkorn5, Chris-

tine Birchwood4, Joshua Jacobs, MD3; 1Allergy Partners of the Piedmont,
2Asthma & Allergy Specialists, P.A., 3Allergy & Asthma Medical Group,
4Aimmune Therapeutics, 5EpiMetrix, Inc.

RATIONALE: Real-world data examining epinephrine use during oral

immunotherapy (OIT) are limited. We examined physician-reported

epinephrine use during food OIT among allergists/immunologists who

administer this therapy.

METHODS: We fielded an online survey to US-based allergists/

immunologists (2/2/2019-4/22/2019). Eligibility included: US-licensed,

board-certified in allergy and/or immunology, and treated ≥5 patients with
food OIT during the past 2 years.

RESULTS: Of the 80 respondents, nearly half (48.8%) worked in

practices of 1-5 allergists; 78.8% had been practicing for ≥11 years;

50.0% treated 5-25 patients withOIT in the past 2 years. Peanut allergywas

the most common food allergy treated. Most physicians (81.3%) reported

<10% of OIT patients experienced an in-clinic reaction that required

epinephrine treatment. Most at-home epinephrine-treated OIT reactions

occurring ‘‘frequently’’ and ‘‘occasionally’’ were grade 1 (68.8%) or grade

2 (56.3%), with grades 3-4 (12.6%) reported less commonly. Severity of

epinephrine-treated OIT reactions versus environmental subcutaneous

immunotherapy (SCIT) reactions was reported as not different (41.3%),

greater for SCIT (30.0%), and greater for OIT (25.0%). Most respondents

(76.3%) advised patients by phone ≤2 times/year to administer epineph-

rine for an OIT reaction; following epinephrine use, 62.5% advised seeking

emergency treatment in >75% of cases. Co-factors to OIT-induced

reactions (‘‘very common’’ and ‘‘common’’ frequencies combined)

included exercise (77.5%), viral upper respiratory infection with fever

(75.0%), pollen season (55.0%), and no obvious co-factor (60.0%).

CONCLUSIONS: Real-world survey data indicate that for ;80% of

allergists/immunologists, in-clinic OIT-induced reactions are infrequent.

Epinephrine-treated OIT- and environmental SCIT-induced reactions were

perceived to have comparable severity and most at-home reactions

requiring epinephrine were mild-to-moderate.
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441 Experience with Omalizumab in Patients with
Severe Cow's Milk Allergy
Michael Levy, MD FAAAAI1, Michael Goldberg, MD PhD1, Liat

Nachshon, MD1, Naama Epstein-Rigbi1, Moshe Appel1, Yitzhak Katz2,

Arnon Elizur1; 1Yitzhak Shamir Medical Center, 2Sackler Faculty of Med-

icine, Tel Aviv University.

RATIONALE: Recent reports suggest that omalizumab may increase

food allergen thresholds and thus provide protection in case of accidental

exposures. Additionally, it may be useful as adjunct treatment to reduce

adverse events during oral immunotherapy (OIT).

METHODS: We report on five high-risk patients with cow’s milk allergy

(CMA) and asthma who were treated with omalizumab prior to beginning

milk OIT. Basophil activation (BAT) was performed before and during OIT.

RESULTS: Four males and one female aged 14-24 years were evaluated.

All had a history of severe anaphylaxis after accidental milk ingestion

requiring injectable epinephrine and 4/5 had required ICU treatment.

Omalizumab was administered for 2-24 months prior to OIT. On concur-

rent omalizumab therapy, initial reaction doses ranged from 20 to 480 mg

of cow’s milk protein and BAT CD 63%was >30% in the 3 patients tested.

There was > 15 fold increase (range 15-25) in the maximal tolerated dose

during OITalong with a decrease in induced basophil reactivity (CD 63%).

Two patients reached a maximal dose of 7200 mg of milk protein. Despite

omalizumab therapy, 4/5 patients required injectable epinephrine during

the course of OIT. In one patient, after reaching full desensitization,

omalizumab was discontinued on two occasions, resulting in anaphylaxis

following milk consumption. Overall, two patients stopped OIT with one

also discontinuing omalizumab.

CONCLUSIONS: High-risk CMA patients treated with omalizumab

retain significant clinical and basophil reactivity to milk. Desensitization is

not without significant adverse events. Physicians should be made aware

that omalizumab may not be fully protective in high-risk patients.
442 Treatment with High Temperature Processed
Foods ''Baked Protocol'' In Patients with IgE
Mediated Cow's Milk Allergy and Egg Allergy
S
U
N
D
A
Y
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: Most cases of food allergy to cow milk and egg evolve to

tolerance. For more persistent cases, studies show that the introduction of

high temperature processed foods (Baked) could help tolerance and

improve quality of life. Objective: Evaluate efficacy and adverse events

after Baked protocol in patients with cowmilk protein allergy (CMPA) and

egg allergy (EA).

METHODS: Analysis medical records of patients with CMPA and EA

IgE-mediated under the Baked Protocol.

RESULTS: Evaluated 89 patients, mean age 10.2 years, 57 males (64%).

71 patients with CMPA, 12 with CMPA/EA, 6 with EA. Anaphylaxis in 29

patients. The protocol was effective, allowing tolerance tomilk or egg in 64

patients (72%); however, 9 suspended pure milk and/or egg for their own

reasons (acceptance) andmaintained consumption of processed foods only.

Eosinophilic esophagitis (EoE) observed in 13 patients (14.6%): 9 during

treatment and 4 after. Atopic dermatitis (AD) observed in 5 patients, with

improvement after exclusion of milk and/or egg, but with tolerance of

processed foods. 12 patients (13.4%) didn’t finish treatment: poor

adherence, escapes and 1 anaphylaxis at the beginning of the protocol.

CONCLUSIONS: The Baked Food Desensitization Protocol was an

effective alternative in the treatment of food allergy in most of these

patients. However, adverse events occurred both during the protocol and

following post-diet release. EoEwas a major complication during and after

treatment, warning that monitoring the condition is important, questioning

its symptoms even before starting treatment. Only previous digestive

endoscopy would state if these cases already had pre-treatment esophageal

eosinophilia.
443 Eosinophilic Esophagitis in Cow's Milk and Egg
Oral Immunotherapy (OIT)
Alberto De La Fuente1, Cristina Morales-Cabeza2, Victoria Aparicio3,

Sonsoles Infante, MD4, Paula Cabrera-Freitag5, Alberto Alvarez-Perea6;
1Hospital General Universitario Gregorio Mara~n�on, 2Fundaci�on de inves-

tigaci�on biom�edica Hospital General Universitario Gregorio Mara~n�on,
3Pediatric Allergy Unit. Hospital Materno Infantil Universitario Gregorio

Mara~n�on, 4Hospital Gregorio Maranon, 5Clinica Universidad de Navarra,
6Hospital General Universitario Gregorio.

RATIONALE: Oral immunotherapy (OIT) has become an alternative

treatment for patients with persistent cow’s milk (CM) and egg allergy.

Data about long-term safety are still unknown. Eosinophilic esophagitis

(EoE) has emerged as a new adverse event of OIT, with a reported

incidence of 2.9%.

METHODS: We led a retrospective study on the incidence of EoE in

pediatric patients treatedwith CMand eggOIT in a tertiary level hospital in

Madrid, Spain, between 2007 and 2019. Demographic and clinical data

were analysed.

RESULTS: During the observation period, 277 CM-OITand 322 egg-OIT

were performed. Eighteen patients developed EoE (incidence 3.2%), being

higher for patients with CM allergy (3.6%) than egg allergy (2.5%)

(p50.6). Most patients were male (62.5% and 72.7% respectively), with a

median age at EoE diagnosis of 11 years (range 6-21) for CM-OIT and 12

years (range 8-16) for egg-OIT (p50.8).

Symptoms for CM-allergy patients appeared 2.8 years (range 0-7.5) after

starting maintenance phase and 3 years (range 0-5.7) for egg-allergic

children (p50.9). Most frequent symptoms at onset were dysphagia (70%)

and food impaction (62.5%), respectively.

All patients are currently asymptomatic. The most common treatment was

swallowed topical corticosteroids (55.6%), followed by proton-pump

inhibitors (33.3%) and removal of the offending food (11%).

CONCLUSIONS: EoE is a rare adverse event that mainly occurs during

the OIT maintenance period, even years after it has been reached. Its

incidence seems to be similar for egg and CM-OIT. It has a good prognosis,

with most children maintaining OIT treatment.
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444 Food Allergy Quality of Life Questionnaires for
Assessment of Health-Related Quality of Life in
Clinical Food Allergy Treatment Studies: Use of
Item Response Theory
Audrey Dunn-Galvin, PhD RegPsychol1, Gabriel Coelho2, David

Fleischer, MD FAAAAI3, Dianne Campbell, MBBS FRACP PhD4,

Todd Green, MD FAAAAI3, Philippe Begin, MD FAAAAI5; 1Department

of Paediatrics & Child Health P�eidiatraic agus Sl�ainte Leana�ı, 2Depart-

ment of Paediatrics & Child Health, University College Cork, Ireland,
3Children, 4NSW Health, Allergy and Immunology, 5Universite de

Montreal.

RATIONALE: Food allergy quality of life questionnaires (FAQLQ) are

the most common instruments used in food allergy research to assess

health-related quality of life (HRQL). With the increase in food allergy

treatment trials, it is important to determinewhich itemswithin the FAQLQ

aremost and least useful in this context.We sought to assess which items of

the FAQLQ-child form (CF)weremost discriminative, using item response

theory (IRT), which examines relations between item responses and

underlying construct (in this case, HRQL).

METHODS: PEPITES was a phase 3 randomised, placebo-controlled

trial that studied the safety and efficacy of Viaskin Peanut 250 mg in

children aged 4-11 years. Children who participated in PEPITES, aged ≥8
years, completed the FAQLQ-CF at baseline and at 12months. FAQLQ-CF

items were analysed using IRT, considering items’ discrimination values,

difficulty levels, and item information curve.

RESULTS: 92 children (mean age 5 8.47 years, SD 1.7) completed the

FAQLQ-CF. By IRTanalysis, 14 of 30 total items contained in the FAQLQ

presented very high discrimination levels (a > 1.7), with the highest levels

relating to items that assessed ‘fear’. All the items presented difficulty level

within the recommended range (mean across b1-b6 < 2+1.5), being

neither too easy, nor too difficult.

CONCLUSIONS: We have identified 14 items contained within the

FAQLQ-CF by IRT approach that best discriminate and assess HRQL in a

treatment context. These findings may provide a novel and reliable

framework for measurement of changes in HRQL in future food

immunotherapy clinical trials.
445 Patient Characteristics Associated with Oral
Immunotherapy Course and Adverse Events
Mona Liu, MD1, Rita Kachru, MD2, Maria Garcia Lloret, MD2; 1UCLA,
2UCLA Medical Center.

RATIONALE: Oral Immunotherapy (OIT) is being increasingly used as

treatment for patients with food allergy. There is paucity of data to guide

clinicians on which patients are most suitable for OIT. We present our

experience with OIT patients with the aim of determining variables that

affect time to reach maintenance dosing and the frequency of OIT-related

adverse events.

METHODS: This is a retrospective study of 24 patients who underwent

OIT for food allergy at our clinic. Demographics, atopic and food allergy

history and total IgE were obtained from the medical record. Statistical

analysis was used to determine association between patient characteristics

and outcome measures including time to reaching maintenance and

occurrence of adverse reactions.

RESULTS: 24 patients ages 4 to 19 years completed OIT to goal

maintenance dose. The majority were males (16/24). 13/24 received OIT

for peanut and 11/24 for other foods including milk, egg, tree nuts, and

sesame. Mean time to maintenance was 10 clinic visits over 26 weeks. 13/

24 (54%) reported some OIT-related adverse reaction. There was no

association between age, birth history, OIT food, previous anaphylaxis, or

total IgE with outcome measures. Female gender was associated with

adverse reactions (p50.03) and more visits required to reach maintenance
dose (p50.03). History of asthma (p50.01) and allergic rhinitis (p50.06)

were associated with more clinic visits to reach maintenance.

CONCLUSIONS: In this cohort, all patients completed OIT with no

significant safety concerns. Atopic comorbidities and female gender were

associated with longer time to reach maintenance dose and presence of

adverse events.
446 Realworld safety and efficacy outcomes during oral
immunotherapy with characterised peanut protein
Andrew Clark1, Quiza Zolkipli2, Rebecca Tibbott2, Pamela Ewan2; Uni-

versity of Cambridge, 2Cambridge University Hospitals Trust.

RATIONALE: To report patient outcomes of tolerability, safety and real-

world efficacy of a peanut oral immunotherapy regimen.

METHODS: A standardised daily regimen with encapsulated, characterised

peanut protein manufactured under GMP conditions involved seven short up-

dosing clinic visits (2 weeks apart) then daily maintenance (200mg protein).

Day-one is a brief appointmentwhere a single lowdose (2mg) is administered.

Doses are increased every twoweeks. Severely allergic patientswere included.

Daily symptom diaries were collected at each clinic visit.

RESULTS: 68,000 doses were taken by 163 patients; 84% of up-dosing

and 97%maintenance days were symptom free (overall 94%). Duration on

treatment was 17%<1y, 27% 1-<2y, 40% 2-<3y and 16% 3-<4y. Day-one

treatment was well tolerated with at most minor symptoms in 1/3 and no

withdrawals. Only 9/163 required treatment (oral antihistamines only).

There was a median of 3.5m to achieve protection.

CONCLUSIONS: A seven-stage regimen achieving maintenance dose in

3.5 months using characterised peanut protein was well tolerated, with few

reactions and mostly minor symptoms; 97% of patients successfully were

able to continue to take the maintenance doses. The single, low-dose day-

onewas extremely well tolerated and safe. Adrenalinewas rarely used, and

the withdrawal rate was far lower than that reported in published trials.
447 Desensitization Success Rates For IgE-mediated
Cow's Milk Allergy In Eosinophilic Esophagitis
Patients
Ana Flavia Sousa, MD1, Pablo Torres, MD2, Cintia Mendes1, Karine

Boufleur, MD3, Patricia Salles-Cunha, MD2, Ariana Yang, MD PhD4;
1Campinas State University, 2Sao Paulo University, 3Ribeirao Preto Med-

ical School, 4Campinas State University and Sao Paulo University.

RATIONALE: Oral immunotherapy (OIT) is an effective treatment for

patients with persistent IgE-mediated cow’s milk allergy (IgE-CMA) after

4-5 years of age. The risk of developing eosinophilic esophagitis (EoE)

during or after OIT has been reported and therefore has been a

contraindication to active therapy. However, there are no studies evaluating

this form of treatment in pre-existing EoE patients. Our goal is to report

cases of IgE-CMA associated with prior EoE, treated with OIT.

METHODS: We evaluated 6 cases of IgE-CMA with EoE diagnosed

before milk OIT protocol. The protocol started after EoE remission with

budesonide therapy. OIT consisted in a 2-month building-up phase.

Omalizumab was started 2 months before OIT (150mg monthly). The

building-up phase increased milk dilution progressively until reach raw

milk stage, with 150 ml milk consumption.

RESULTS: Gastrointestinal symptoms was observed in 4 patients,

however had improvement with symptomatic medication and didn’t

impaired dose escalation. All reached 150ml dose of raw milk without

IgE-mediated reaction. During the induction phase the observed reactions

were mild (33%) to moderate (67%). Reactions were observed in 6

patients, with a medium of 2 reactions per patient, involving 33%

gastrointestinal, 17% skin and 25% respiratory symptoms.

CONCLUSIONS: No treatment has been yet established for patients with

EoE associated with severe IgE-CMA. Although milk is the most common

food causing EoE, not all patients experience worsening with it. In this

cohort, OIT protocol with Cow’s milk was effective and safe, without

worsening EoE.
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448 Characteristics and Rates of In-Home, Dose-
Related Adverse Events During Peanut
Sublingual Immunotherapy
Edward Iglesia, MD1, Chirag Patel, MD1, A. Wesley Burks, MD

FAAAAI1, Edwin Kim, MD MS FAAAAI2; 1University of North Car-

olina, 2University of North Carolina at Chapel H.

RATIONALE: Though peanut sublingual immunotherapy (SLIT) is a

potentially efficacious treatment for patients with peanut allergy, its use is

limited by adverse events, which are understudied.

METHODS: We conducted a retrospective pooled cohort analysis from

two peanut SLIT trials to determine characteristics and rates of AEs. We

abstracted in-home AEs from daily symptom diaries. We characterized

events that were at least possibly related to SLIT dosing. Bivariate analyses

were performed to determine differences in rates of AEs by season and

other patient characteristics.

RESULTS: Of 101 participants (mean age 6.9 years) enrolled in 2 SLIT

trials (mean duration 4.6 years), 86% experienced a total of 6377 possibly-

or likely-related AEs associated with SLIT dosing; 14 participants (14%)

accounted for 75% of all AEs. Ninety-six percent of AEs were mild; 2

reactions (0.03%) were severe. Systemic reactions accounted for 3.7% of

AEs in 34% of participants. Most AEs involved transient oropharyngeal

symptoms (84%), which occurred in 69% of participants. Those with AR

had more frequent AEs, with increased AEs in June, July, and August

(1247 in those with AR vs. 772 in those without AR, p<0.001). No
epinephrine was administered. Antihistamines were used in 4% of AEs by

43% of participants.

CONCLUSIONS: While peanut SLIT is associated with frequent AEs,

nearly all are graded mild and most symptoms are limited to the

oropharynx. Those with allergic rhinitis are at increased risk for AEs,

particularly during the summer months and possibly implicates cross-

reactive pollen sensitization as one mechanism for AEs in peanut SLIT.
449 Open-Label Follow-Up of the PEPITES Study
(PEOPLE) to Evaluate the Long-Term Efficacy
and Safety of Epicutaneous Peanut
Immunotherapy in Peanut-Allergic Children
S
U
N
D
A
Y
David Fleischer, MD FAAAAI1, Gordon Sussman, MD FAAAAI2, Kirs-

ten Beyer, MD3, Jonathan Hourihane, MD FAAAAI4, Roxanne

Oriel, MD5, Lara Ford, MD FAAAAI1, Wayne Shreffler, MD PhD

FAAAAI6, Dianne Campbell, MBBS FRACP PhD7, Todd Green, MD

FAAAAI1, Robin Mukherjee, PhD8, Philippe Begin, MD FAAAAI9;
1Children, 2University of Toronto, 3Charit~A� Universit~A¤tsmedizin Ber-

lin, 4University College Cork, 5Icahn School of Medicine at Mount Sinai,
6Massachusetts General Hospital / Harvard, 7NSW Health, Allergy and

Immunology, 8DBV Technologies, 9Universite de Montreal.

RATIONALE: Peanut allergy is common and often lifelong, with no

currently approved treatment. We sought to evaluate the longer-term

treatment response to epicutaneous immunotherapy with 250 mg Viaskin

Peanut (VP250) in peanut-allergic children who were initially enrolled in

the phase 3 PEPITES study. This represents the largest follow-up cohort of

peanut-allergic children undergoing epicutaneous immunotherapy of 3

years’ duration.

METHODS: Peanut-allergic children who completed the 12-month

double-blind placebo-controlled food challenge (DBPCFC) at the end of

the PEPITES study were eligible to enroll in the PEOPLE study. All

enrolled children received VP250 for a total treatment period of 3 years (2

additional years for children who received VP250 in PEPITES). The

primary endpoint was the proportion of children initially randomized to

VP250 in PEPITES who reached an eliciting dose of ≥1000 mg of peanut

protein on DBPCFC at 3 years’ active treatment compared with 1 year’s

duration. Secondary endpoints included change in cumulative reactive

dose (CRD), primary PEPITES endpoints, and safety data.

RESULTS: 298 children enrolled in the follow-up study, comprised of 100

children initially receiving placebo (P+VP250) and 198 children who
received VP250 (VP250+VP250) in PEPITES. Median peanut CRD on

DBPCFC at PEOPLE commencement was 444 mg and 144 mg for

VP250+VP250 and P+VP250 groups, respectively. Results from the year-3

DBPCFC for the VP250+VP250 groupwill be presented, alongwith safety

data for 3 years of treatment.

CONCLUSIONS: Results of this large follow-up study will be important

to inform future potential therapy with epicutaneous peanut

immunotherapy.
450 Analysis of biological potency and chemical
consistency of Ethyl Acetate Purified FAHF-2
for treatment of food allergy
Anish Maskey1, Kamal Srivastava1, Monica Kim2, Nan Yang, PhD MS1;
1New York Medical College, 2Mount Sinai School of Medicine.

RATIONALE: Food allergy have increased significantly worldwide.

Immunoglobulin E (IgE) mediated food allergy is especially prevalent in

the United States. We previously demonstrated safety and preclinical

efficacy of Food allergy herbal Formula-2 (FAHF-2) however further

refinement is needed for clinical use. We evaluated biological potency and

chemical consistency of Ethyl Acetate purified Food Allergy Herbal

Formula-2 (E-B-FAHF-2, compared with butanol and water extracts

FAHF-2.

METHODS: Butanol extract B- FAHF-2 and ethyl acetate extract E-B-

FAHF-2 were isolated from FAHF-2. High performance liquid chroma-

tography (HPLC) was performed on all three formulas in order to

characterize its chemical components. Human myeloma cells (U266)

were used to test the anti-IgE effect of each herbal formulas. The total IgE

levels were measured by ELISA and cell viability was evaluated using

Trypan blue exclusion. Three batches of E-B-FAHF-2 were tested in

murine models of peanut allergy using C3H/HeJ mice.

RESULTS: High performance liquid chromatography (HPLC) performed

on all three herbal formulas showed consistent peaks at the same retention

time indicating that they all had the same chemical components. FAHF-2,

B-FAHF-2 and E-B-FHF-2 inhibited in vitro IgE production by U266 cells

in a non-toxic dose-dependent manner, EB-FAHF-2 being most potent.

Across three separate in vivo experiments, E-B-FAHF-2 completely

protected peanut-allergic mice from anaphylaxis to peanut challenge

(P<0.001 vs Sham) and peanut specific-IgE in treated mice decreased by

approximately 70% (P<0.01-0.001 vs Sham).

CONCLUSIONS: Biological potency and chemical consistency of E-B-

FAHF-2 batches was retained in multiple in vitro and in vivo experiments.

E-B-FAHF-2 represents a clinically promising treatment for peanut

allergy.
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451 Modeled Quantitative Risk Reduction Through
Epicutaneous Immunotherapy for Peanut
Allergy: Restaurant Meal Preparation With
Shared Cooking Utensils and Equipment
Benjamin Remington1, Dianne Campbell, MBBS FRACP PhD2, Todd

Green, MD FAAAAI3, David Fleischer, MD FAAAAI3, Stef Koppelman4;
1University of Nebraska, 2NSW Health, Allergy and Immunology, 3Chil-

dren, 4Food Allergy Research and Resource Program, University of Ne-

braska, Lincoln, NE, USA.

RATIONALE: Peanut avoidance is difficult for allergic individuals.

Epicutaneous immunotherapy for ≥12 months with 250 mg peanut protein

(VP250) has been demonstrated to increase eliciting doses on peanut

challenge. We investigated the VP250 treatment effect on modeled risk of

allergic reactions due to unexpected peanut exposure in restaurant

scenarios.

METHODS: Data from the PEPITES phase 3 trial were utilized to

calculate relative risk reduction (RRR) for active (n5238) and placebo

(n5118) groups. Peanut residues on shared kitchen utensils or equipment

used to prepare Asian dishes were modeled within a Monte Carlo

framework to estimate the study population’s probability of an allergic

reaction. Scenarios included no cleaning and quick cleaning with water

rinse or brush, using established peanut contamination data.

RESULTS: When using shared, uncleaned materials, baseline risk of

allergic reaction varied between 65% and 74% in active and placebo

groups. Treatment with VP250 for 12 months lowered the absolute risk of

reaction (ARR) to 35-40%, with no change for placebo group. If shared

utensils were quickly rinsed with warm water, baseline risk of allergic

reaction was 21-23%, and treatment with VP250 for 12 months lowered

ARR to 6%, with no change for placebo group. RRRs associated with 12

months of VP250 treatment were 71% for scenarios involving quick rinse

of utensils and 86% for use of quick brushing.

CONCLUSIONS: Our study demonstrates substantial modeled RRR for

allergic reactions from accidental peanut restaurant exposures among

peanut-allergic children after 12 months of VP250, supporting the poten-

tial real-world clinical relevance of this investigational immunotherapy.
Withdrawn
452
453 Approach to Transitioning Food-Allergic
Patients to Daily Ingestion of Real Food
Equivalents after Clinical Trial Participation
Jake Kattan, MD FAAAAI1, Mary Grace Baker, MD2, Amanda

Cox, MD FAAAAI1, Marion Groetch, MS RDN3, Allison

Schaible, RDN4, Roxanne Oriel, MD1, Angela Tsuang, MD MSc1,

Anna Nowak-Wegrzyn, MD PhD FAAAAI5, Julie Wang, MD FAAAAI1,

Scott Sicherer, MD FAAAAI6; 1Icahn School of Medicine at Mount Sinai,
2Mount Sinai Medical Center, 3Mount Sinai School of Medicine, 4Icahn

School of Medicine at Mt Sinai, 5NYU Langone Health, 6Mt. Sinai School

of Medicine.

RATIONALE: Clinical trials for food allergy (FA) often end with

participants not able to ingest the targeted food(s) ad lib. We describe an

approach to transition food-allergic post-study participants from study

doses to daily ingestion of real food equivalents.

METHODS: Post-study participants were offered transition to real food

equivalents, if possible. Starting dose was determined based on the study

dose/eliciting dose during exit OFC and confirmed by observed feeding.

The daily amounts could be as low as a teaspoon fraction of undiluted food.

Patients were also offered supervised interval dose-escalations. Patients

evaluated from January 2016-May 2019 were identified, and charts were
reviewed. Families without recent follow-up were contacted by telephone.

This study was IRB approved.

RESULTS: Thirty-seven patients (65%male; median age 8.8 years, range

4-24 years) from 8 studies (epicutaneous milk and peanut; egg, wheat, and

peanut oral immunotherapy (OIT); multi-food OIT+omalizumab) under-

went transition to real food equivalents for milk, baked/lightly-cooked egg,

wheat, peanut, tree nuts, sesame, and/or shrimp. Eighteen patients dose-

escalated over amedian 1-year period for milk, wheat, peanut, almond, and

shrimp; nineteen attended just one dosing visit. Four patients achieved

doses at/near meal-sized servings of milk, wheat, or baked egg; the others

consumed low-dose quantities.

CONCLUSIONS: Thirty-seven post-study participants transitioned to

daily ingestion of real food equivalents for a variety of foods, with half

continuing low-dose and others dose-escalating to as much as meal-sized

amounts. Transitioning to real food equivalents after FA therapeutic

clinical trial may be a desirable option for patients/families and can be

customized to individual goals.
454 Prevalence of Alpha-Gal Sensitization
Ryan Paulk1, Diane Bresch, RN2, Maya Jerath, MD PhD FAAAAI3, Scott

Commins, MD PhD4; 1Washington University, 2Duke University, 3Wash-

ington University in St. Louis, 4University of North Carolina.

RATIONALE: IgE antibodies to galactose-alpha-1,3-galactose (alpha-

gal), a mammalian oligosaccharide, have been associated with delayed

urticaria and anaphylaxis to the ingestion of mammalian meat. However,

the prevalence of alpha-gal sensitization in asymptomatic individuals is

unknown. We sought to determine this false positive rate.

METHODS: Eighty-six volunteers without a diagnosis of alpha-gal food

allergy were consented from a university allergy practice in North

Carolina. A questionnaire was used to elicit demographic, medical,

dietary, and enviromental exposure history. Alpha-gal specific IgE and

total IgE tests were run on their serum.

RESULTS: Of the 86 subjects, 24.4% (n521) tested positive to alpha-gal

IgE in the absence of a known diagnosis of alpha-gal food allergy. Seventy

six percent of these 21 (n516) were confirmed to be toleratingmammalian

meat ingestion without adverse effects. The average age of alpha-gal

sensitized subjects was 60 years old. They were predominately Caucasian

with an equal gender distribution. All of the alpha-gal sensitized subjects

had a recent history of tick bites and 86% (n518) had concomitant atopic

disease. The mean alpha-gal IgE level was 3.60 kU/L (range 0.35-15.30

kU/L) and total IgE was 371 kU/L (range 27.3-1124 kU/L).

CONCLUSIONS: Alpha-gal sensitization occurs in asymptomatic pa-

tients, and in certain populations, prevalence of this sensitization is high.

Since sensitization does not imply allergy, more research is needed to

determine the positive and negative predictive value of alpha-gal IgE

testing to guide its use in making the diagnosis of alpha-gal food allergy.
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455 Prevalence and Characteristics of Adult Peanut
Allergy
Dawn Lei1, Christopher Warren2, Ruchi Gupta, MD MPH3; 1North-

western University, 2University of Southern California, 3Northwestern

Medicine.

RATIONALE: Peanut allergy (PA) is the leading pediatric food allergy

and a common cause of anaphylaxis. Less is known, however, on the

prevalence and characteristics of PA in the adult population and whether

phenotypic difference exist between adult-onset and childhood-onset PA.

METHODS: A cross-sectional food allergy survey was administered via

phone and web in 2015-2016, resulting in nationally-representative

complex-survey weighted data for 40,443 adults. Reported food allergies

were considered ‘‘convincing’’ if symptoms to specific allergens were

consistent with an IgE-mediated reaction.

RESULTS: The prevalence of current self-reported PAwas 2.9% among

US adults, with 1.8% having convincing PA and 1.3% with physician-

diagnosed convincing PA. Among adults with physician-diagnosed PA,

14.3% reported onset of their peanut allergy in adulthood. The prevalence

of PA peaked in patients aged 30-39 with 2.9% having a convincing PA. In

adults with childhood-onset PA, 75.4% reported physician diagnosed PA,

compared to only 58.9% of adult-onset PA. Despite a similar frequency of

food allergy related ED visits within the past year (20.2% childhood onset

vs. 18.2% in adult onset PA), adults with childhood-onset PA were

significantly more likely to have a current epinephrine prescription

compared to those with adult-onset PA (55.8% vs 43.8% respectively;

p5.02). 48.1% of adults with childhood onset PA reported ever using an

epinephrine auto-injector compared to 35.1% of adult onset PA (p5.01).

CONCLUSIONS: Approximately 5.8 million US adults have PA—over

800,000 of whom developed their PA after age 18. Further examining

phenotypic differences between childhood-onset and adult-onset PA may

improve understanding and management of adult PA.
456 Differences in food allergens and atopy
between African American and Caucasian
children with food allergy in the FORWARD
study
S
U
N
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A
Y
Aame Andy-Nweye1, Susan Fox, PA1, Mahboobeh Mahdavinia, MD PhD

FAAAAI1, Mary Tobin, MD FAAAAI1, Perry Catlin2, Annika Chura2,

Amal Assa’ad, MD FAAAAI2, Adam Robinson3, Iman Abdikarim3, Hem-

ant Sharma, MD MHS FAAAAI4, Amaziah Coleman, MD3, Jialing

Jiang5, Lucy Bilaver, PhD MS MA5, Christopher Warren5, Jamie

Fierstein, PhD5, Pamela Newmark5, Alexandria Bozen5, Avneet

Chadha, BS6, Jacqueline Pongracic, MD FAAAAI7, Ruchi Gupta, MD

MPH5; 1Rush University Medical Center, 2Cincinnati Children’s Hospital

Medical Center, 3Children’s National Medical Center, 4Children’s Na-

tional Medical Center, 5Northwestern Feinberg School of Medicine,
6Ann & Robert H Lurie Children’s Hospital of Chicago, 7Ann & Robert

H. Lurie Children’s Hospital of Chicago.

RATIONALE: Our aim is to characterize phenotypic differences between

African American and Caucasian children with food allergy (FA).

METHODS: We are conducting a prospective multi-center cohort study

enrolling African-American (AA) or Caucasian (W) children aged 0-12

years diagnosed with food allergy and seen in allergy/immunology clinics

at four urban tertiary centers in the US. To test for associations between

demographic variables (race, age) and allergy/atopy, we used chi-square

tests for independence.

RESULTS: Currently there are 492 children (170 AA and 322 W) with

complete intake information enrolled in the study. We found a significant

association between race and self-reported allergies of fin-fish (AA 21.2%,

W 8.1%, P<0.001), shellfish (AA 30%, W 7.5%, P<0.001), soy (AA

11.2%,W5.6%, P<0.05), wheat (AA 13.5%,W4.0%, P<0.01) and sesame

(AA 8.2%, W 21.7%, P<0.001). In regards to comorbidities, AAs had a

higher prevalence of allergic rhinitis (AR) and asthma than whites [40.9%

W, 59.9% AA (P<0.001) and 58.9% AA, 27.8% W (P<0.001)
respectively]. In relation to age, both races reported older children having

a higher likelihood of AR and asthma (P<0.001) than younger children.

CONCLUSIONS: We observed that AA children had higher odds of

allergy to shellfish, fin-fish, soy and wheat whileWhites had higher odds of

allergy to sesame seed. We also found a significant association between

race and AR/asthma, as well as race and age.
457 The Prevalence of Food Allergy and Parental
Report of Treatment for GERD in the FORWARD
Study
Mary Tobin, MD FAAAAI1, Susan Fox, PA2, Mahboobeh

Mahdavinia, MD PhD FAAAAI3, Aame Andy-Nweye3, Perry Catlin4,

Annika Chura5, Amal Assa’ad, MD FAAAAI6, Adam Robinson7, Iman

Abdikarim6, Hemant Sharma, MD MHS FAAAAI7, Amaziah

Coleman, MD7, Jialing Jiang8, Lucy Bilaver, PhD MS MA8, Christopher

Warren9, Jamie Fierstein, PhD8, Pamela Newmark8, Alexandria Bozen10,

Olivia Negris10, Jacqueline Pongracic, MD FAAAAI11, Ruchi Gupta, MD

MPH12; 1University Consultants in Asthma and All, 2Univ. Consultants in

Allergy and Immunol, 3Rush University Medical Center, 4Marquette Uni-

versity, 5Cincinnati Children, 6Cincinnati Children’s Hospital Medical

Center, 7Children, 8Northwestern University, 9University of Southern Cal-

ifornia, 10Northwestern University Feinberg School, 11Ann & Robert H.

Lurie Children, 12Northwestern Medicine.

RATIONALE: Prior studies suggest treatment of gastrointestinal reflux

disease (GERD) with gastric acid suppression (GAS) is associated with

food allergy in children. We evaluated parent reported history of GERD

and treatment with GAS in black and white children with food allergy (F

METHODS: FORWARD is a prospective multicenter study of children

aged 0-12 years with FA seen in allergy/immunology clinics at four urban

tertiary centers in the US.We analyzed the intake questionnaire to evaluate

the potential links between race, GERD, and specific types of FA. Chi

square tests of independence were used to determine associations between

categorical variables.

RESULTS: To date, 492 children had complete data available at intake

(Blacks n5170, Whites n5322). Reported diagnosis of GERD in the

cohort was 19.7%with no significant racial differences. Whites were more

likely to have GERD if they had milk allergy (p<0.01) or egg allergy

(p<0.05). Blacks were more likely to have GERD if they had shellfish

allergy (p<0.05). Overall, 46.7% used H2 blockers and proton pump

inhibitors at intake. GERD prevalence increased with age:14.3% (0-<3

years; 22.0% (3-5 years) and 63.7% (>5 years).

CONCLUSIONS: GERD was reported in 20% of food-allergic children,

similar to the general population, with no observed racial differences.

Among food-allergic children with GERD, nearly half were on GAS

treatment. Racial differences were found between specific food allergens

associated with GERD. These findings suggest that racial factors may play

a role in the relationship between specific types of FA and GERD.
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458 Long-term dynamics of omega-5 gliadin-specific
IgE levels in patients with adult-onset wheat
allergy
Yuto Hamada, MD1, Yuko Chinuki2, Yuma Fukutomi3, Eiji Nakatani4,

Akiko Yagami, MD5, Kayoko Matsunaga, MD5, Yoshiko Oda6, Atsushi

Fukunaga6, Atsuko Adachi7, Makiko Hiragun8, Michihiro Hide8, Eishin

Morita2; 1National Hospital Organization Sagamihara National Hospital,
2Shimane University Faculty of Medicine, 3Sagamihara National Hospi-

tal, 4Research Support Center, Shizuoka General Hospital, 5Fujita Health

University School of Medicine, 6Kobe University Graduate School of

Medicine, 7Hyogo Prefectural Kakogawa Medical Center, 8Institute of

Biomedical and Health Sciences, Hiroshima University.

RATIONALE: Long-term prognosis of adult-onset omega-5 gliadin

allergy (O5G) (also known as wheat-dependent exercise-induced anaphy-

laxis) has not been well documented to date. We hypothesized that

prognosis for patients with O5G allergy could be predicted by sequential

monitoring of O5G-IgE levels, and investigated the dynamics of their

changes over time in patients with adult-onset O5G allergy.

METHODS:Weperformed a retrospectivemedical chart-based review on

111 consecutive adult (≥16 years) outpatients with O5G allergy seen at six

hospitals in Japan November 2010-October 2014, and analyzed all

recorded data on IgE levels at each outpatient visit up to November 2016.

RESULTS: Dynamic changes in O5G-IgE levels could be analyzed in

detail for 63 of these outpatients. O5G-IgE titers in 12 (19%) exceeded

twice baseline value (increasing trend group), whereas in 7 (11.1%) they

decreased to at least half the baseline value (decreasing trend group), and in

the remaining 42 (66.7%) patients they neither exceeded twice baseline nor

decreased to half baseline over time (intermediate group). Only one patient

in the decreasing trend group was signed off due to remission. Thus, by

conducting longitudinal data analysis of O5G-IgE levels, we found a

gradual and significant increase in O5G-IgE levels in one group, and a

gradual and significant decrease in another, whereas the level remained

essentially unchanged in the majority.

CONCLUSIONS: O5G-IgE levels in the majority (>85%) of patients

with adult-onset O5G allergy did not decrease over several years of

observation, implying a poor prognosis for this disease.
459 No Increase in Prevalence of Food Allergy
among Preschool Children in Northern
Thailand: 2011-2019
Pisuttikan Rangkakulnuwat1, Mongkol Lao-Araya1; 1Chiang Mai

University.

RATIONALE: Increasing prevalence of food allergy (FA) was observed

around the world. In 2011, we conducted the FA survey among preschool

children in Northern Thailand. The aim of this study was to investigate time

trends in the prevalence of FA among school children between 2011 and 2019.

METHODS: Two cross-sectional studies were performed, 8 years apart

(2011 and 2019) using the same diagnostic methods in the same age group

in ChiangMai, Thailand. In 2019, 600 children aged 3–7 years participated

in this study. A parent questionnaire survey was conducted. Families with

children reporting FA were invited to undergo further investigations with

skin prick testing, serum specific IgE, and oral food challenge (OFC). The

prevalence of parent-reported FA and confirmed FA were compared

between 2011 and 2019.

RESULTS: A total of 561 out of 600 (93.5%) of questionnaires in 2019

were return. Forty-nine children (8.7%) reported FA. Three leading

causative food were cow’s milk, shrimp and eggs. Skin reactions were

the most common manifestation (77.6%). Anaphylaxis occurred in 6

children (1.0%). Nineteen children were invited for further investigations.

Five children (0.9%) had positive results on OFC. Shrimp was the most

common culprit. Atopic dermatitis was the significant factor associated

with parent-reported FA. Compared with the year 2011, we found no
significant change in prevalence of OFC-confirmed FA (1.1% vs 0.9%;

p50.75).

CONCLUSIONS: These data, using parent-reported and OFC-confirmed

measures, suggest that there has been no increase in the prevalence of FA

since 2011 in Northern Thailand.
460 1) Prevalence of Peanut and Tree-nut Allergies
Among Children in Florida
Nia Rush1, Jennifer Gebbia, NP2, Nina Hein3, Jennifer Lue, MD3, Grace

Padron2, Gary Kleiner2; 1University of Miami Miller School of Medicine,
2University of Miami, 3Jackson Memorial Hospital.

RATIONALE: According to Food Allergy Research & Education (FARE),

Florida experienced a 203% percent increase in the percentage of claim

lines, of which 54% pediatrics, related to food allergies from 2009-2016.

This was one of the highest percent changes in the nation. The goal of this

study was to evaluate the prevalence of food allergies in Florida.
METHODS: A retrospective review of patient information from

University Research Informatics Data Environment (URIDE) and

OneFlorida. URIDE is a data visualization service from the University

of Miami/EPIC system. OneFlorida is a statewide clinical research

network and database designated as one of the nation’s 13 clinical data

research networks. Patients under the age of 18 with a diagnosis of peanut,

tree nut, unspecified food allergy, or associated anaphylaxis were included.
RESULTS: There are 4,178,190 children in OneFlorida, 52,349 (1.27%)

with these diagnoses. URIDE totaled 185,300 children, 1,517 (0.82%) with

these diagnoses. These findings equate to a total of 1.23% of children in

Florida. In comparison, the total number of children with food allergies in

OneFloridawas 93,382 (2.23%) and inURIDE2,490 (1.34%), totaling 2.2%

of children in Florida.
CONCLUSIONS: There is a disparity in the prevalence from these

databases compared to FARE. Non standardized care, over utilization of

services or inconsistent billing may contribute to the high claims. With

ongoing further descriptive analysis of this data there is potential for

improved clinical care and decreased costs.
461 Trends in Alpha-gal Allergy Diagnostic Testing
in the United States, 2010–2018
Alison Binder, MS1, Paige Armstrong1, Tyler Wachs2, Scott

Commins, MD PhD3, Charles Beard, PhD1, Lyle Petersen1, Michelle

Altrich, PhD2, Gilbert Kersh1; 1Centers for Disease Control and Preven-

tion, 2Viracor Eurofins, 3University of North Carolina.

RATIONALE: Alpha-gal allergy is an immunoglobulin E (IgE) mediated

allergy to galactose-alpha-1,3-galactose (alpha-gal), a carbohydrate found

in mammalian meat. National data on incidence and distribution are not

available, but case reports commonly originate from the southeastern

United States, and suggest exposure to the Lone Star tick (Amblyomma

americanum) as a risk factor.

METHODS: We performed a retrospective analysis of alpha-gal IgE tests

performed during 2010–2018 byViracor Eurofins laboratories. Results≥ 0.1

kU/L were considered positive. We mapped data according to U.S. Census

division to identify geographic differences in testing and prevalence.

RESULTS: During 2010–2018, 39%of all tests performedwere positive. The

number of tests performed annually increased 81-fold between 2010 and 2018;

however, percentpositivity remainedstable, ranging fromapeakof56%in2010

to36%in2016.Source locationwasprovided for46%ofspecimens; thepercent

positive was highest in the Mid-Atlantic (54%), and lowest in the Pacific (6%).

CONCLUSIONS: The rate of alpha-gal allergy testing increased steadily

since 2010, but the proportion of positive samples remained stable. This

suggests increased awareness and utilization, with capture of positive results,

as opposed to largely inappropriate testing. Geographic distribution of

positive results corresponds with the known range of Lone Star ticks. While

the findings provide valuable information on the scope and distribution of

IgE-positive patients, clinical information was not linked to these results.

Systematic collection of clinical and laboratory data together would provide

valuable insight into the burden of disease caused by alpha-gal allergy.
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462 Additional insights into the connection between
tick bites and the a-Gal syndrome in the United
States
Jeffrey Wilson, MD PhD1, Behnam Keshavarz, PhD1, Matthew

Straesser, MD1, Margaret Kim1, Lisa Workman, BA1, Emily

McGowan, MD PhD FAAAAI1, Thomas Platts-Mills, MD PhD

FAAAAI1; 1University of Virginia.

RATIONALE: IgE to galactose-a-1,3-galactose (a-Gal) is causal in the

syndrome of delayed anaphylaxis to mammalian meat. Sensitization to the

oligosaccharidehasbeen linkedwith tickbites, particularlyAmblyommaamer-

icanum (lone star tick) in the United States, although many questions remain.

METHODS: IgE toa-Gal and IgE to preparations of whole body adult tick

extract (WBE) from A. americanum, and two other dominant ticks of North

America, weremeasuredwith ImmunoCAP using the streptavidin technique

in sera from 159 a-Gal syndrome cases and 20 controls. Correlations were

determined bySpearman’s rank test. Resultswere related to an epidemiolog-

ical investigation into the distribution of the syndrome.

RESULTS: There was a moderate association between IgE to A. ameri-

canum WBE and a-Gal specific-IgE (Rs50.33, p<0.001). Interestingly,

the strength of correlation between a-Gal specific-IgE and IgE to Ixodes
scapularis WBE was strong (Rs50.75, p<0.001), while the relationship

between a-Gal specific-IgE and IgE to Dermacentor variabilis WBE

was less striking (Rs50.26, p<0.001). In Western blots a-Gal was most

consistently identified in I. scapularis. Cases of a-Gal syndrome were

abundant in areas where A. americanum is endemic but were not common

in areas where I. scapularis is prevalent, e.g. – the northeastern USA.

CONCLUSIONS: Adult I. scapularis WBE contains a-Gal and can be

recognized by IgE from subjects with the a-Gal syndrome; nonetheless,

the epidemiology indicates that I. scapularis is not a dominant cause of

sensitization. These results further support the connection between a-

Gal and tick bites but raise additional questions about the species-specific

factors that contribute to a-Gal specific-IgE induction.
463 Descriptive Epidemiology of Patients Diagnosed
with Alpha-gal Allergy — 2010–2019
S
U
N
D
A
Y
Paige Armstrong1, Alison Binder, MS1, Claire Amelio2, Gilbert Kersh1,

Brad Biggerstaff1, Charles Beard, PhD1, Lyle Petersen1, Scott Commins,

MD PhD2; 1Division of Vector-Borne Diseases, Centers for Disease Con-

trol and Prevention, Atlanta, GA, 2University of North Carolina, Chapel

Hill, NC.

RATIONALE: Alpha-gal allergy is an immunoglobulin E (IgE) mediated

allergy to galactose-alpha-1,3-galactose (alpha-gal), a carbohydrate found

in mammalian meat. Clinical presentation ranges from hives to anaphy-

laxis, and episodes typically occur 3–6 hours after ingestion of meat.

Exposure to the Lone Star tick (Amblyomma americanum) has been impli-

cated as the primary risk factor for developing alpha-gal allergy.

METHODS:Weperformed a retrospective, descriptive analysis of randomly

selected patients with alpha-gal allergy, with at least one positive (IgE ≥ 0.1)

test, who presented for care during 3/2010–3/2019. Data were collected

through medical chart review and analyzed using SAS v9.4 (Cary, NC).

RESULTS: Of 100 patients, median age at onset was 53 years (IQR 42-

60), 56%were female, and 95% reported Caucasian race. Pre-existing food

allergies were rare. Nearly all (86, 97%) reported history of tick or chigger

bite prior to onset. On average, patients experienced 3 episodes before

diagnosis. Common symptoms included hives (63%), abdominal pain

(39%), and nausea/vomiting (33%). The most commonly reported triggers

were beef (42%), dairy (33%), pork (26%) and red meat (26%).

CONCLUSIONS: Alpha-gal allergy occurs predominantly in Caucasian

adults. Previously noted trends, such as report of tick bite, and lack of prior

food allergies were also seen in this cohort. Hives is the most commonly

reported symptom; however, gastrointestinal involvement remains prom-

inent. Dairy was reported as a trigger in a larger proportion of patients than

has been seen in other studies. Continued understanding of this condition is

important for detection and clinical management.
464 Omalizumab reduces food allergy symptoms in
patients with alpha-gal syndrome
Scott Commins, MD PhD; 1University of North Carolina.

RATIONALE: Alpha-gal syndrome (AGS) is a unique food allergy to red

meat and products containing mammalian-derived ingredients. Patients

can develop AGS after decades of immunologic tolerance of beef, pork,

lamb, gelatin and the allergy appears to develop following ectoparasitic

tick bites. A subgroup of patients with AGS continue to remain

symptomatic despite an appropriate avoidance diet and we assessed

whether treatment with omalizumab could improve their symptoms.

METHODS: Qualifying patients with AGS had urticaria activity score

summed over 7 days (UAS7) to assess the itch severity and hive count once

daily before, 4 weeks after, and 12 weeks after omalizumab therapy (300

mg every 4 weeks).

RESULTS: Over a 2 year period, fourteen patients with AGS elected to

begin omalizumab treatment for chronic urticaria despite an appropriate

mammalian avoidance diet.Mean UAS7 scores before treatment were 23.3

(17.8-29.4) and at 4-weeks of treatment the mean UAS7 score declined to

4.2 (1.9-7.5). By 12 weeks of omalizumab therapy, mean UAS7 scores

were 0.4 (0-1.1). Patient-reported improvment in symptoms following

accidental exposure to mammalian ingredients (e.g., butter, dairy) was

noted in 12 of 14 (86%) cases with several noting no symptoms despite

intential allergen consumption while on omalizumab.

CONCLUSIONS: Omalizumab appears to effectively treat chronic,

spontaneous urticaria developing after a new-onset food allergy and may

be associated with improved tolerance of accidental exposure to the

relevant allergen, alpha-gal. Anti-IgE therapy could offer adjunctive

treatment for food allergy when avoidance diet does not sufficiently

control symptoms.
465 The UVA experience with a-Gal testing: a
retrospective investigation of 2456 subjects
tested for a-Gal
Alice Knoedler1, Monica Gupta1, Will Eschenbacher1, Behnam

Keshavarz, PhD1, Thomas Platts-Mills, MD PhD FAAAAI1, Jeffrey Wil-

son, MD PhD1; 1University of Virginia.

RATIONALE: In 2009 our group reported that IgE to galactose-a-1,3-

galactose (a-Gal) was associated with episodes of delayed anaphylaxis to

mammalian meat. Since that time there has been increased recognition of

‘‘the a-Gal syndrome’’, however, most studies to date have involved case

series or small cohorts.

METHODS: In 2010 a test for serum IgE to a-Gal was introduced at the

University of Virginia (UVA) clinical lab. Here we conducted a retrospec-

tive analysis of patients who had a-Gal specific IgE testing between

January 1st, 2010-July 1st, 2017.We reviewed baseline characteristics, ICD

codes to accompanying allergic diseases, total IgE, eosinophil counts and

tryptase.

RESULTS: There were 2456 patients with a-Gal-specific IgE testing.

Using a cut-off of 0.35 IU/mL, 971 were positive (39.5%) and of these: 459

were male (47.0%), 858 were Caucasian (88.4%), the age range was 2-86

(median 52 years) and the median level of a-Gal specific-IgE was 5.7 IU/

mL (IQR 1.4-18.3). Compared to the a-Gal negative group these patients

were more commonly male (p <0.001), Caucasian (p<0.001) and older

(p<0.001). Anaphylaxis was coded in 43.2% of the a-Gal sensitized

compared to 26.9% of the non-sensitized (p<0.001). Tryptase and

eosinophil counts were similar, however total IgE was greater in the a-

Gal positive group (157 vs 69 IU/mL, p<0.001).

CONCLUSIONS: Between 2010 and 2017 there were almost 1000

subjects identified with positive a-Gal specific-IgE titers. Consistent with

prior reports and likely related to the fact that sensitization occurs via tick

bites, positive subjects were more often of older age, male and had higher

total IgE levels.
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466 Peanut Allergy Burden Survey: Impact of Peanut
Allergy on Global Quality of Life in Adolescent
Patients
Anna Nowak-Wegrzyn, MD PhD FAAAAI1, Steven Hass2, Stephen

Tilles, MD FAAAAI3, Sarah Donelson, MA3, Dan Robison3, Kevin Nor-

rett3, Ann Cameron, PhD4, Martine Etschmaier, MPH4, Amy Duhig4, Wil-

liam McCann5; 1NYU Langone Health, 2H.E. Outcomes, LLC, 3Aimmune

Therapeutics, 4Xcenda, 5Allergy Partners of Western North Carolina.

RATIONALE: The Peanut Allergy Burden Study (PABS) assessed the

real-world burden of peanut allergy (PA) on patients and caregivers in the

United States.

METHODS: Adolescents 13-17-years-old with self-reported, provider-

diagnosed PA participated in the PABS online survey. Medical and

treatment history and the validated Pediatric Quality of Life Inventory

PedsQL (scores 0-100, higher is better) were collected. Between-group

analyses were conducted (chi square; t-test).

RESULTS: Adolescents with PA (n5102) completed PABS; mean6SD

age was 14.761.4 years, 55.9% were male, 62.8% were white. The mean

PedsQLTotal score was 48.8; mean subscale scores were: Physical (53.6),

Emotional (43.0), Social (48.2), School (46.0), and Psychosocial (44.5).

These scores were significantly below the scale scores from a general

population of 8-16-year-olds (n>5900; range: 78.2-87.0) and exceeded the

minimum clinically important difference (4.36-9.12 points). Adolescents

experiencing ≥1 PA-related reaction in the past year had significantly

lower PedsQL Total score (p50.008), as did those receiving clinician

intervention for ≥1 PA reaction in the past year (p<0.001), those ‘‘not at

all’’ to ‘‘somewhat satisfied’’ with current approaches to PA reaction

prevention (p50.012), those saying PA limited their day-to-day life

‘‘somewhat’’ to ‘‘completely’’ (p50.013), or who reported a ‘‘great’’ to

‘‘100% chance’’ of not effectively dealing with a reaction (p<0.001).

CONCLUSIONS: Adolescents with PA have substantially lower PedsQL

scores than the general population of similarly aged individuals. PedsQL

Total scores were significantly different between subgroups defined by

recent allergic reaction/need for clinician intervention, satisfaction with

reaction prevention, perceived limitations on day-to-day life, and concern

about their ability to deal with a reaction.
467 Effects of Drug Provocation Test on the Quality
of life in Caregivers of Children with Drug
Hypersensitivity
Kewalee Wongplucksin; 1Prince of Songkla University.

RATIONALE: An assessment of the quality of life in caregivers of drug

hypersensitive children has rarely been considered.Generally, only one-quarter

of the childrenwith suspected drug hypersensitivity are confirmed drug allergy

by a drug provocation test (DPT). It would be of great benefit to consider

implementing aDPT thatmay help improve the quality of life of the caregivers.

METHODS: This was a prospective study. The subjects were caregivers of

children with drug hypersensitivity who underwent a DPT at the Pediatric

Allergy Clinic at Songklanagarind Hospital between November 2017 and

April 2019. The PSU-Parent-reported Drug Hypersensitivity Quality of Life

Questionnaire (PSU-PDrHy-Q) was used to evaluate the quality of life of the

caregivers before and at 2 weeks after the children underwent a DPT.

RESULTS: Sixty-eight caregivers were recruited into the study. The

median age (IQR)was 38.0 (35.0, 44.0) years. Themedian age (IQR) of the

children with drug hypersensitivity was 6.7 (3.3, 10.5) years. Positive DPT

results occurred in 17 (25%) children. According to the PSU-PDrHy-Q, the

median total scores (IQR) after the DPTs were lower than before the DPTs

(32.6 [20.6, 46.5] vs. 48.3 [26.8, 65.5], p < 0.001). The median score for

mental health before and after the DPT were 35.7 (18.3, 49.8) and 24.4

(14.5, 36.2) and for social activity were 10.9 (4.6, 17.7) and 9.1 (5.8, 12.6),

respectively (p < 0.001).

CONCLUSIONS: Taking care of children with drug hypersensitivity

affected the quality of life of the caregivers. The quality of life improved

after the DPT.
468 Peanut Allergy Burden Survey: Comparison of
Responses from Adolescents and Caregivers of
Adolescents
Sarah Donelson, MA1, Stephen Tilles, MD FAAAAI1, Steven Hass2, Dan

Robison1, Kevin Norrett1, Ann Cameron, PhD3, Martine

Etschmaier, MPH3, Amy Duhig3, William McCann4; 1Aimmune Thera-

peutics, 2H. E. Outcomes, LLC, 3Xcenda, 4Allergy Partners P.A.

RATIONALE: The Peanut Allergy Burden Study (PABS) assessed the

real-world burden of peanut allergy (PA) on patients and caregivers in the

United States.

METHODS: Adolescents 13-17-years-old and caregivers of adolescents

13-17-years-old with self-reported, provider-diagnosed PA participated in

PABS online survey. Medical and treatment history and the validated, age-

appropriate Food Allergy Quality of Life Questionnaire (FAQLQ–

Teenager Form or –Parent Form for Teenagers; 15no issue, 75extreme

issue) were collected. Between-group analyses were conducted (chi

square; t-tests).

RESULTS: Adolescents (n5102) and caregivers of adolescents (n594)

completed PABS. Key demographic and disease history variables among

adolescents (self-report versus proxy-report) were similar. Adolescents

reported significantly greater burden, versus caregivers, regarding limita-

tions that PA placed on their day-to-day life, fear of a reaction impacting

emotional well-being, and greater care in avoiding direct contact with

peanuts. Adolescents had higher scores (poorer quality of life [QoL]) on

the FAQLQ Emotional scale compared with caregiver assessment (mean

5.07 versus 4.21, D>0.5 minimal clinically important difference).

Adolescents and caregivers also differed significantly on the most

concerning aspects of PA, with adolescents expressing more concern

regarding physical symptoms during a reaction and the impact of PA on

family, compared with caregivers of adolescents.

CONCLUSIONS: PABS responses of adolescents with PA and caregivers

for the adolescents under their care were similar in many respects.

However, where differences were found, adolescents reported poorer

QoL (impact on day-to-day life, emotional well-being, FAQLQ Emotional

scale), greater concern regarding physical symptoms of reaction and

impact on family, and greater care in avoiding exposure to peanuts than did

caregivers.
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469 Peanut Allergy Burden Survey: Correlates of
Food Allergy Quality of Life Questionnaire –
Teen Form Scores
Stephen Tilles, MD FAAAAI1, Steven Hass2, Sarah Donelson, MA1, Dan

Robison1, Kevin Norrett1, Ann Cameron, PhD3, Martine

Etschmaier, MPH3, Amy Duhig3, William McCann4; 1Aimmune Thera-

peutics, 2H. E. Outcomes, LLC, 3Xcenda, 4Allergy Partners P.A.

RATIONALE: The Peanut Allergy Burden Study (PABS) assessed the

real-world burden of peanut allergy (PA) on patients and caregivers in the

United States.

METHODS: Adolescents 13-17-years-old with self-reported, provider-

diagnosed PA participated in the PABS online survey. Medical and

treatment history and the validated Food Allergy Quality of Life

Questionnaire-Teen Form (FAQLQ-TF; 15no issue, 75extreme issue)

were collected. The relationship of the FAQLQ-TF to other measures was

explored using two-tailed tests (Pearson’s correlation).

RESULTS: Adolescents with PA (n5102) completed PABS; mean6SD

age was 14.761.4 years, 55.9% were male, and 62.8% were white. A

number of variables were statistically significant correlates of FAQLQ-TF

Total score: psychosocial variables, including impact of fear of a reaction

on emotional well-being (p<0.001), daily life limitations (p<0.001), worry

regarding epinephrine autoinjector access (p<0.001), confidence man-

aging a reaction (p50.025), total number of uses of advanced interventions

(ER, hospital, IV epinephrine, or intubation) in their lifetime (p50.003),

and severity of their most severe reaction (p50.006). There were no

statistically significant correlations with age, sex, number of other food

allergies and other health conditions, time since most recent reaction and

since the most severe reaction, the lifetime number of moderate/severe

reactions, and the number of reactions in the last year.

CONCLUSIONS: These data suggest that psychosocial variables and the

need to modify daily activities to practice avoidance, and a history of needing

to seek advanced treatment due to exposure, are associated with a decreased

disease-specific quality of life (QoL). Additional treatments for PA that may

improve the QoL in peanut-allergic adolescents should be investigated.
Y
470 The benefits of playing interactive games on
virtual reality headsets during procedures in
food allergy clinical trials
S
U
N
D
A
Sarah Alonzi1, Khushi Parikh1, Sara Varadharajulu1, Sharad Chandra1,

Shu Cao1, Zach Texeira1, Sayantani Sindher, MD1, Kari Nadeau, MD

PhD FAAAAI1, Sharon Chinthrajah, MD1; 1Stanford University - School

of Medicine, Sean N. Parker Center for Allergy and Asthma Research.

RATIONALE: Frequent procedures required in food allergy clinical trials

often induce fear and anxiety for food-allergic participants and their

caregivers. This pilot study set out to determine whether Virtual Reality

(VR) Headsets could be used as a tool to decrease fear and anxiety in

subjects while participating in a clinical trial.

METHODS: Participants (ages6-17)undergoing study relatedphlebotomyat

an allergy research center were enrolled and randomized to a VR intervention

groupor control group. In theVRgroup, subjects played interactivegameson a

customized Samsung Gear VR headset during phlebotomy. For patients in the

control group, the standard of care was provided. The Children’s Fear Scale

(CFS) and Childhood Anxiety Meter (CAM) were utilized before randomi-

zation and after the phlebotomy procedure.

RESULTS: Forty-seven participants (21 female) were randomized to a

VR group (n524) or a control group (n523). VR participants experienced

a 41.7% mean decrease in anxiety (12.5% decrease for control) and a

26.4% decrease in fear (10.3% increase for control) from baseline to post-

procedure. The mean CAM change for the VR group was -1.25, SD52.49

(p50.022) while the mean control group change was -0.43, SD52.21

(p50.36). Fear ratings decreased by 0.33, SD51.27 in the VR group

(p50.21) and increased by 0.17, SD50.83 (p50.33) in the control group.

CONCLUSIONS: These preliminary results suggest that playing inter-

active games on a VR headset could be an effective tool for reducing a
participants’ fear and anxiety during phlebotomy for clinical trials.

Increasing patient and caregiver satisfaction can increase patient retention

in studies.
471 A Case Series Of Recurrent Undifferentiated
Somatoform Idiopathic Anaphylaxis
Micah Karasov1, John Carlson, MD PhD1; 1Tulane University Medical

Center.

RATIONALE: Idiopathic anaphylaxis is difficult to diagnose. In the

absence of objective findings or laboratory evidence to support the

diagnosis it can often be attributed to somatoform disorders. Here we

present a series of 4 cases involving patients presenting with recurrent

idiopathic anaphylaxis with isolated subjective throat swelling and no

objective findings or laboratory evidence of anaphylaxis.

METHODS: The cases were reviewed and reported.

RESULTS: There were a total of 28 reactions. All reactions involved

subjective throat swelling, and it was the only symptom in over 80% of the

reactions.Workup of all reactions showed normal tryptase levels during the

suspected reactionswhen drawn, and negative skin prick testing or allergen

specific IgE to all suspected triggers. In two cases complement system

testing for HAE was done and was negative. 2 of the 4 patients required at

least one intubation. All 4 patients’s perceived at least one reaction as life

threatening and met either partial or full criteria for a diagnosis of post

traumatic stress disorder (PTSD).

CONCLUSIONS: The findings in this patient cohort is consistent with

previously published data that patients with anaphylaxis, either perceived

or real, are at increased risk of developing PTSD. Lack of screening for

PTSDmay lead to recurrent somatoform anaphylactic episodes. This leads

to significant morbidity and increased health care expenditures. In patient’s

presenting with isolated laryngeal edema a strong index of suspicion

should exist for possible somatoform disorders. These patients should be

screened for possible PTSD and treatment should be given to those who

meet criteria.
472 Perceived Burden of Treatment and Quality of
Life in Long-Term Follow Up after Oral
Immunotherapy in Food Allergic Patients
William Collins1, Olivia Raeber1, Dana Tupa, MS1, Shu Cao1, Kari

Nadeau, MD PhD FAAAAI1, Sayantani Sindher, MD1, Sharon Chinthra-

jah, MD1; 1Stanford University - School of Medicine, Sean N. Parker Cen-

ter for Allergy and Asthma Research.

RATIONALE: Food allergy can have a significant negative effect on the

quality of life of patients and their caregivers. Oral Immunotherapy (OIT)

has shown promising results in food-allergic patients, but the perceived

benefit and improvement in quality of life from it remains uncertain.

METHODS: To assess caregiver perception and patient quality of life

after OIT, we surveyed patients and/or caregivers who had previously

undergone OIT at our Center. The survey included the Food Allergy

Quality of Life Questionnaire (FAQLQ) and Food Allergy Quality of Life -

Parental Burden Questionnaire (FAQL-PB) forms, and results for pre-OIT

and post-OIT were compared.

RESULTS: For patients enrolled between ages 0-12 with completed pre

and post-OIT questionnaires, there was statistically significant improve-

ment in quality of life (QoL; pre-OIT mean 3.1 + 1.4, post-OIT mean 1.4 +

1.2, p5 0.0003, N516) and parental burden (PB; pre-OIT 3.6 + 1.4, post-

OIT 1.1 + 1.4, p< 0.0001, N5 19). In addition, 88% of all respondents felt

‘‘extremely positive’’ or ‘‘positive’’ when asked to rank the burden of treat-

ment of OIT dosing (N569).

CONCLUSIONS: Our data suggests that after OIT patients and

caregivers had a positive perception of OIT, and QoL and PB were

significantly improved.
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473 Positive feedback loop regulates PGE2
production in nasal fibroblasts
Chihiro Mitsui1, Katherine Cahill, MD2, Junrui Lin3, Chunli Feng, MD4,

Tahereh Mina Derakhshan5, Sachin Samuchiwal, PhD3, Tao Liu, PhD4,

Jun Nagai, PhD6, Joshua Boyce, MD FAAAAI7; 1Harvard Medical

School, Brigham and Women’s Hospital, 2Vanderbilt University Medical

Center, 3Brigham and Women, 4Brigham & Women, 5Brigham and

Women’s Hospital, 6Harvard Medical School/Brigham and Women, 7Har-

vard Medical School, Brigham and Wome.

RATIONALE: Nasal fibroblasts from subjects with nasal polyps display

impaired production of prostaglandin (PG) E2 compared with controls for

incompletely understood reasons. PGE2 produced by human amnion

fibroblasts can amplify cyclooxygenase (COX)2 expression and PGE2

synthesis via EP2/EP4 with the cyclic adenosine 3’, 5’-monophosphate

(cAMP) and Protein kinase A (PKA) pathway.Whether a PGE2-dependent

feed-forward loop regulates COX-2 in nasal fibroblasts is not clarified.

METHODS: RNAseq was performed on a subset of freshly isolated polyp

fibroblasts from patients with (n 5 3) and without (n 5 6) aspirin-

exacerbated respiratory disease (AERD), as well as non-polyp controls.

Nasal fibroblasts cultured from 13 patients undergoing polyp surgery at

Brigham and Women’s hospital were stimulated with IL-1b 1ng/ml in the

presence or absence of PKA inhibitor (H89), a nonselective cyclo-

oxygenase (COX) inhibitor (indomethacin), a COX-1 inhibitor (SC560),

a COX-2 inhibitor (SC236), EP2 inhibitor (PF04418948), or EP4 inhibitor

(ONO). PGE2 levels and cAMP accumulation were measured by ELISA

kit (Cayman).

RESULTS: Human nasal fibroblasts produced PGE2 at 6-24 h after the IL-

1b stimulation accompanied with expressions of COX2 and mPGES-1.

cAMP accumulated most at 6h after the stimulation. H89, indomethacin,

SC560, and SC236 reduced IL-1b induced PGE2 levels significantly.

Additionally, indomethacin and SC236 could inhibit cAMP accumulation

completely. PRKACB levels were markedly reduced in freshly sorted

AERD fibroblasts compared with non-polyp controls.

CONCLUSIONS: Our results supported the regulation of PGE2 produc-

tion through feed-forward loop in nasal fibroblasts. Intrinsically dimin-

ished EP2/PKA/COX2 pathway may contribute to impairment of PGE2

production in nasal polyps, especially in AERD.
474 Type-2 Cannabinoid Receptors Maintain
Epithelial Barrier in Aspirin-Exacerbated
Respiratory Disease
Joshua Levy, MD MPH1, Lionel Watkins1, Sarah Mashburn1, Lauren

Roland2, Monica Battle1, Samuel Molina1, Sarah Wise1, John DelGau-

dio1, Bob Moore3, David Guidot1, Michael Koval1; 1Emory University,
2University of California San Francisco, 3University of Tennessee Health

Science Center, Memphis.

RATIONALE: Transcription of type-2 cannabinoid receptors (CB2) is

increased in Aspirin-exacerbated respiratory disease (AERD) nasal polyp

epithelium. However, physiologic function is yet to be determined. The

endogenous cannabinoid system is an innate signaling network with

control of eicosanoid production and the potential to influence epithelial

barrier. We therefore hypothesize that CB2 is over-expressed in AERD as a

compensatory source to maintain epithelial barrier.

METHODS: Consecutive patients undergoing sinus surgery for AERD

were included. Epithelium from collected polyps were isolated and

expanded prior to differentiation at air-liquid interface. Pharmacologic

experiments were completed in triplicate with trans-epithelial resistance

(TER) as the primary outcome. Compounds include 2-arachidonoylgly-

cerol (2-AG), a nonspecific cannabinoid receptor agonist, and SMM-189, a

specific CB2 antagonist/inverse agonist. Group differences over time were

evaluated using repeated measures ANOVA. Bonferroni correction was

performed for multiple comparisons.

RESULTS: Four AERD subjects were included. At 24 hours, the 2-AG

group demonstrated the highest TER and the SMM-189 group
demonstrated the lowest (mean 2,389 vs. 1,255ohm/cm2). Analysis re-

vealed both significant effects of either compound versus vehicle control

(p<0.005) and between the two evaluated compounds (p<0.001).

Statistically significant differences were identified between all group com-

parisons (p<0.05).

CONCLUSIONS: The endogenous cannabinoid system is an emerging

immunomodulatory network that may be involved in AERD via the control

of epithelial barrier. This study offers the first evidence of CB2 function in

AERD and provides potential insight into future therapeutic options for

this recalcitrant disease. Additional study is warranted to further validate

these findings.
475 Nasal Polyp Symptoms: How Well Do
Physicians Know Their Patients?
Victoria Benson1, Robert Chan1, Ana Sousa1, Mark Small2, Megan

Scott2, Gary Milligan2, Shibing Yang1; 1GSK, 2Adelphi Real World.

RATIONALE: In severe cases, nasal polyps (NPs) can be debilitating. It is

poorly understood to what extent the frequency and severity of symptoms

experienced by patients are recognized by their physician.

METHODS: Patients diagnosed with moderate-severe NPs who con-

sulted with a specialist physician in the US (2018-2019) were surveyed

using the Adelphi NPs Disease Specific Programme (DSPTM). Using

SNOT-22 completed by patients, a post-hoc analysis compared the percent

agreement of physician’s assessments of the same 22 symptoms.

RESULTS: 351 patients and their physicians were surveyed; 112 pairs

completed ≥1 question on the SNOTT-22. Ear fullness, thick nasal

discharge, sneezing, reduced concentration, reduced productivity, waking

up tired, and feeling frustrated/restless/irritable were reported by >50% of

patients-only: The highest severity discrepancy was thick nasal discharge:

reported as ‘‘severe’’ or symptoms ‘‘as bad as it can be’’ by 20.7% of

patients and 1.1% of physicians (n587). The most commonly reported NP

symptoms rated as at least severe by both the patient and physician were

nasal blockage (47.7 vs 19.3%, n5109), post-nasal discharge (26.0 vs

6.0%, n5100), decreased sense of smell/taste (42.5 vs 13.1%, n599),

runny nose (26.1 vs 5.7%, n588) and need to blow nose (13.8 vs 2.3%,

n587).

CONCLUSIONS: While there is a high level of agreement in physician

and patient recognition of typical NP symptoms such as nasal blockage,

severity is commonly underestimated by physicians. In addition, there are

many atypical symptoms that go unnoticed by the physician highlighting

the hidden burden existing therapies may not currently address.

FUNDING: GSK [Study ID 208086].
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476 Omalizumab Improves Outcomes in Patients
with Chronic Rhinosinusitis with Nasal Polyps
Irrespective of Asthma Status
D
A
Y

Claus Bachert, MD PhD1, Philippe Gevaert, MD2, Jonathan Corren, MD

FAAAAI3, Joaquim Mullol, MD PhD FAAAAI4, Joseph Han, MD

FAAAAI5, Randall Ow6, Sanna Toppila-Salmi7, Isam Alobid8, Derrick

Kaufman9, Bongin Yoo, PhD10, Monet Howard9, Rui Zhu, PhD9, Monica

Ligueros-Saylan11, Kit Wong9, Lutaf Islam12, Theodore Omachi, MD13;
1Ghent University, 2Ghent University Hospital, 3Jonathan Corren, MD,

Inc., 4IDIBAPS, 5Eastern Virginia Medical School, 6Sacramento Ear

Nose & Throat, 7Helsinki University, 8IDIBAPS, Centro Medico Teknon,
9Genentech, Inc., 10Genentech, Inc, 11Novartis Pharmaceuticals, 12Roche

Products Ltd, 13Genentech.

RATIONALE: Chronic rhinosinusitis with nasal polyposis (CRSwNP)

and asthma frequently coexist. Although the anti-IgE monoclonal

antibody, omalizumab, has demonstrated efficacy in patients with

CRSwNP with comorbid asthma, whether there is a difference in patients

with or without comorbid asthma is an important remaining question.

METHODS: We performed a subgroup analysis of pooled data from

phase III, placebo-controlled, 24-week, omalizumab trials, POLYP1 and

POLYP2, which enrolled adult patients with corticosteroid-refractory

CRSwNP. Patients remained on intranasal mometasone furoate for the

study duration. Placebo-adjusted effects were calculated from baseline at

Week 24 for nasal polyps score (NPS), nasal congestion score (NCS), and

sino-nasal outcome test (SNOT-22) among patients with (n5151) and

without (n5114) comorbid asthma.

RESULTS: 57.0% of patients in the pooled population had asthma.

Physician-assessed asthma severity was typically mild (35.1%) or mod-

erate (58.3%); severe asthma was present in 6.6% of patients.

Improvements from baseline at Week 24 were significantly greater for

omalizumab- vs placebo-treated patients across all three endpoints. For

asthma and non-asthma patients, improvements were similar across

endpoints with placebo-adjusted effects of -0.98 (P<0.0001) and -0.72

(P50.0054) for NPS, -0.52 (P50.0003) and -0.56 (P50.0007) for NCS,

and -14.82 (P<0.0001) and -16.14 (P<0.0001) for SNOT-22. Adverse

events were generally similar between study arms.

CONCLUSIONS: Among patients with CRSwNP, omalizumab improved

NPS, NCS and SNOT-22 scores in those with and without comorbid

asthma, and there were no marked differences in response between groups.

As most patients had mild-to-moderate asthma, it is unclear whether these

results extend to the more severe asthma population.
S
U
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477 Real-world clinical experience of biologics

used in moderate-to-severe persistent asthma
in patients with and without chronic
rhinosinusitis at an academic tertiary care
center
Gayatri Patel, MD1, Kris McGrath, MD FAAAAI1, Chen Yeh1, Daniel

Rosenblum1, Ravi Kalhan, MD, MSCI1, Anju Peters, MD MSCI

FAAAAI1; 1Northwestern University Medical School.

RATIONALE: Respiratory infections often lead to asthma exacerbations.

Several biologics have recently been approved for treatment of asthma.

This study evaluates the frequency of sinopulmonary infections in patients

treated with biologics for asthma and/or chronic rhinosinusitis (CRS).

METHODS: This study evaluated 61 subjects with moderate-to-severe

persistent asthma and/or CRS who were treated with mepolizumab

(n536), dupilumab (n520), benralizumab (n511), or reslizumab (n51).

Seven subjects switched biologics and were analyzed on each treatment.

Thirty-five subjects were followed prospectively. Sinopulmonary infec-

tions were assessed by number of antibiotic courses. Asthma control was

assessed by asthma control questionnaire-6 (ACQ-6), spirometry, and
number of exacerbations. Sinonasal disease was assessed by Sinonasal

Outcome Test-22 (SNOT-22).

RESULTS: Seventy-seven percent had comorbid CRS. When compared,

pre- and post-treatment antibiotic courses permonthwere reducedwith use

ofmepolizumab (0.08 vs 0.07, P<0.01;median: 26months) and dupilumab

(0.08 vs 0.0, P50.03; median: 3 months). Asthma exacerbations per month

were reduced after starting mepolizumab (0.25 vs 0.12, P<0.01) and

dupilumab (0.33 vs 0.0, P<0.05). FEV1 improved with mepolizumab

[1.67L vs 2.13L, P<0.01] and dupilumab [1.87L vs 2.18L, P50.03] use.

Median ACQ-6 score improved with dupilumab [2.30 vs 0.75, P50.04]

and benralizumab [3.0 vs 0.33, P50.01; minimal clinically important

difference (MCID)50.5]. SNOT-22 scores were reduced with dupilumab

use [52 vs 39, P<0.01; MCID58.9].

CONCLUSIONS: In a real-world setting, biologics may provide different

clinical benefits among asthmatics with and without CRS. Specifically,

mepolizumab and dupilumabwere associated with reduced sinopulmonary

infections. Future prospective studies with a larger sample may better

characterize individual biologic-associated outcomes.
478 Efficient Topical Steroid Delivery to Grades 1
and 2 Nasal Polyps in the Osteomeatal
Complex (OMC): Deposition Patterns With
Exhalation Delivery System (EDS) and
Conventional Intranasal Spray (INS) Visualized
With Fluorescein in Silicone Cast
John Bosso, MD FAAAAI1, James Palmer, MD2, Per Djupesland3,

German Guerrero4, Harry Sacks, MD4; 1Hospital of the University of

Pennsylvan, 2University of Pennsylvania, 3OptiNose AS, 4OptiNose US,

Inc.

RATIONALE: In patients with chronic rhinosinusitis with nasal polyps

(CRSwNP), NPs that often originate in the OMC, where maxillary, frontal,

and ethmoid sinuses ventilate and drain, may block normal sinus

ventilation and contribute to symptoms. Smaller NPs in the OMC may

not be detected by nasal speculum examination, because they are difficult

to visualize without proper rhinoendoscopy. Here, we simulate medication

delivery in an anatomically accurate silicone cast with grades 1 and 2 NPs.

METHODS: Grades 1 and 2 NPs (Lildholdt scale) were fashioned from

moldable material and inserted into the OMC of an anatomically correct

nasal silicone cast. Internal cast surfaces were coated with artificial saliva,

simulating mucosa. Fluorescein (2%) was delivered as two 100mL sprays

per nostril from either the exhalation delivery system with fluticasone

(EDS-FLU; XHANCE�) or conventional intranasal spray with mometa-

sone (INS; Nasonex�). The cast was exposed to UV-light and photo-

graphed through a nasal speculum and a 2.7mm Storz 08 rhinoscope.
RESULTS: The EDS device efficiently delivers medication past the nasal

valve, high and deep in the OMC. Despite NPs in the middle meatus/OMC,

medication was able to reach targeted regions, including the frontal sinuses

and the olfactory regions. All NPs are coated with medication.

Conventional INS delivery to the OMC is minimal, showing almost no

coating of NPs with medication.

CONCLUSIONS: Although conventional INS delivery to the OMC is

very limited, the EDS device efficiently delivers medication to polyps high

and deep in the OMC, which is essential to shrink/eliminate polyps and

restore sinus ventilation.
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479 CRS with Nasal Polyposis; Distinguishing
Characteristics Through Immune-Phenotyping
Ameeta Kumar1, Oral Alpan2, Mark Rubinstein3, Kaelan Black3, Mark

Soltany3, Patty Lee3, Deborah Doyle3, Bryan McKenzie3, Ryan Murray3,

William Kim3, Robert Bahadori3, Katherine Bartholomay3, Angela

Roark3, Heather Cade3, Melanie Kaufman3, Denise Loizou3, Maria Zlot-

nick3; 1Virginia Commonwealth University School of Medicine, Rich-

mond, VA, 2Amerimmune, Fairfax, VA, 3Otolaryngology Associates,

Fairfax, VA.

RATIONALE: CRS with nasal polyposis (CRSwNP) is characterized by

local Th2 inflammation with increased eosinophils, IL-5 and serum IgE,

however, non-Th2 inflammation dominated by Th1 or Th17 pathways may

also be seen. Such heterogeneity of endotypes require tools to assay for the

pathways involved for better decision making in treatment selection.

METHODS: We reviewed the charts of 23 patients with CRSwNP and 23

controls for serum IgE levels, blood eosinophil counts and immune-

phenotyping of lymphocyte subpopulations using flow cytometry. The

diagnosis of CRSwNP was made clinically by CT and nasal endoscopy.

RESULTS: We found an increase in CD27+ memory B cells in CRSwNP

compared to controls. In healthy controls, CD21dim transitional B cells

show a positive correlation with IgE, but a negative correlation with blood

absolute eosinophils counts. In patients with CRSwNP, the positive

correlation of IgE with the CD21dim cells are reversed and the negative

correlation with blood eosinophils become even stronger. This finding may

allow for the differentiation between IgE and eosinophils as the effector

molecule/cell in polyp formation in a given patient. We also found that

myeloid dendritic cell (DCs) percentages are elevated in CRSwNP and

show a negative correlation with IgE in contrary to healthy controls.

CONCLUSIONS: The correlations between various B cell subsets and

DCs in peripheral blood, IgE and eosinophils in patients with CRSwNP

may function as biomarkers into how B cells respond to inflammatory

signals (e.g. through IL5 or IL4 receptors) and what they secrete (IgE) and

perhaps guide treatment with various biologicals.
480 Prompt Resolution of Chronic Rhinosinusitis
with Nasal Polyposis and Chronic Bronchitis
After First Dose of Benralizumab
David Rose1, Joseph Forester1, Jose Roman1; 196th Medical Group, Eglin

AFB, FL.

RATIONALE: Several mAB therapies are approved for treatment of

moderate to severe eosinophilic asthma. Clinical trials investigating their

efficacy in chronic rhinosinusitis and nasal polyps are encouraging and

continued trials are underway. We present a patient treated with

benralizumab for refractory nasal polyps and non-allergic, non-asthmatic

chronic respiratory symptoms. His symptoms began after noxious

exposure to mold, and were associated with eosinophilic polyp tissue

and elevated peripheral eosinophil count. He is a never-smoker, fit and

healthy ex-military officer with no history of allergic rhinitis or asthma.

METHODS: A PubMed review of all articles reporting data on the use of

biologic therapies for nasal polyps and chronic rhinosinusitis with or

without nasal polyposis was conducted.

RESULTS: A 53-year-old man had been aggressively treated with 8

courses of antibiotics, oral and topical steroids, sinus surgery, and ICS/

LABA for sudden onset and refractory chronic rhinosinusitis with eventual

development of recurrent nasal polyps and fixed airway obstruction over a

period of 2.5 years. Following the 1st dose of benralizumab his symptoms,

nasal polyps, and airway obstruction improved dramatically. Upper airway

rhinitis and PND as well as lower airway wheezing resolved within 17

days. After 3 months of treatment his spirometry was unobstructed with

normal FEV1 (+24% from baseline), and minimal polyp tissue was visible

on endoscopic exam. After 12 months benralizumab therapy was stopped.

CONCLUSIONS: Physicians should consider a trial of anti-eosinophil

mABs in patients with nasal polyps especially if there is evidence of

eosinophilic inflammation of the upper or lower airway.
481 Nasal Provocation Tests Used to Assess
Different Phenotypes in the Diagnosis of
Allergic Rhinitis
Iryna Shchurok1, D. Novicau1, A. Ishchanka1, I. Semenova1, Lawrence

Dubuske, MD FAAAAI2; 1Vitebsk State Medical University, Vitebsk,

Belarus, 2George Washington University School of Medicine, Washing-

ton, DC, USA.

RATIONALE: Nasal provocation tests (NPT) with an allergen may allow

classification as neutrophilic, basophilic and eosinophilic phenotypes of

allergic rhinitis (AR) based on increases in tryptase,

myeloperoxidase(MPO) or eosinophilic cationic protein(ECP) levels in

nasal lavage and oral fluid.

METHODS: 30 patients with AR and 20 healthy volunteers were assessed

before and 30 min after the NPT with Dermathophagoides pt. measuring

release of MPO from neutrophils, tryptase from mast cell and basophils,

and ECP from eosinophils in nasal lavage and oral fluid.

RESULTS: NPT with a minimal selected concentrations of allergen (by

dilution skin test) did not cause development of clinical symptoms, but

allowed assessment of nasal responses to allergens. After NPT, 27 (90%)

AR patients had significantly increased tryptase levels after 30 min

(p 5 0.043) compared to controls with significant tryptase increase being

7.8 pg / ml by ROC. After NPT, 53% of AR patients had significant

increases (over 16%) ofMPO in nasal lavage (p5 0.03). In 23 (76.6%)AR

patients, increase in ECP levels occurred from 829.9 [673.3; 986.6] pg / ml

to 1080.9 [896.6; 1265.3] pg / ml, p5 0.001 30 minutes after provocation.

Eosinophil levels in nasal smears correlated with eosinophilic cationic

protein levels (R 5 0.62).

CONCLUSIONS: Increase in biomarkers in nasal lavage and oral fluid

after allergen NPT confirms the involvement of mast cells, eosinophils and

neutrophils with determination of biomarkers in nasal lavage being a

method for diagnosing neutrophilic, basophilic and eosinophilic pheno-

types of AR.
482 The Establishment of EXiLE test for House Dust
Mite Allergy
Katsuyo Ohashi-Doi, PhD1, Ryosuke Nakamura, PhD2, Haruyo

Akiyama3, Saori Omae4; 1Torii Pharamceutical Co Ltd, 2National Insti-

tute of Health Sciences, 3Teikyo Heisei University, 4Torii Pharmaceutical

Co., Ltd..

RATIONALE: Successful allergen immunotherapy (AIT) is associated

with an increase in the production of allergen-specific IgG antibodies

including IgG4 which may contribute to IgE-blocking factor (IgE-BF)

activity. Recently, in vitro allergy test method was reported as EXiLE (IgE

crosslinking-induced luciferase expression) test using a luciferase-report-

ing humanized rat mast cell line. However, to understand immunomodu-

lation effect after AIT, this functional assay has not been fully validated.

This study is aimed to investigate effect of IgE-BFs induced by house dust

mite (HDM)-AIT on EXiLE test.

METHODS: HDM allergic rhinitis patients’ sera before- and after-AIT

were used. EXiLE test was performed as previously reported (Allergol. Int,

2012). Briefly, RS-ATL8 cells were plated into the wells of a 96 well-plate

and incubatedwith diluted serumovernight. The cells were stimulatedwith

allergen (HDM, 0.1-1000 ng/mL) without washing. Then, luciferase sub-

strate was added to the cells, and chemiluminescence was measured. The

data was expressed as luciferase expression (LE) levels which were repre-

sented as the fold increase compared with the allergen untreated conditions

(baseline), and EC50 value was calculated by fitting a dose response curve.

RESULTS: The optimal incubation timewas 3hr with HDM (0.1-1000 ng/

mL). The LE levels showed significant correlation with the value of Der p

specific-IgE (r2>0.95). EC50 of LE levels in sera after-AIT was shifted

from that in sera before-AIT (p50.01)

CONCLUSIONS: EXiLE test was validated using the HDM allergic

rhinitis sera. This test can be utilized for immunomodulation effect induced

by AIT.
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483 Environmental Sensitization and Utility of
Allergen-Specific Testing in IgE-Deficient
Patients
Barrie Cohen1, Rebecca Gross2, Denisa Ferastraoaru, MD1; 1Montefiore

Medical Center, 2Albert Einstein College of Medicine.

RATIONALE: Prior studies found high prevalence of respiratory diseases

in IgE-deficient patients (IgE<2.5 kU/L). The utility of allergen-specific

testing in these patients is unknown. We investigated skin and serum

specific IgE (ssIgE) test positivity to environmental allergens in patients

with IgE-deficiency.

METHODS: IgE-deficient patients with rhinitis and/or asthma diagnoses

who had skin prick testing (SPT), intradermal skin testing (IDST) and/or

ssIgE done (2010-2018) were randomly matched (age and gender) to three

groups of patients with rhinitis and/or asthma who had environmental

testing during the same period: normal IgE (2.5≤IgE<100), high IgE

(100≤IgE<1000), very high IgE levels (≥1000 kU/L).

RESULTS: Out of 71 IgE-deficient patients identified, 21 (30%) had at

least one positive skin test, compared with 69% of patients with normal

(p<0.05), 94% with high (p<0.05) and 93% (p<0.05) with very high IgE

levels. In IgE-deficient individuals, SPT identified at least one sensitization

in 14/71 (20%) patients (mean of 364 positive SPT/patient), IDST in 11/37

(15.5%) patients and ssIgE were positive (ssIgE>0.1 kU/L) in 2/52 (3.8%)

individuals. The proportion of patients being on subcutaneous immuno-

therapy (IT) was 4.2% in the IgE-deficiency group, similar with the rate of

IT in individuals with normal IgE levels (5.6%, p50.7) and significantly

lower than in those with high (19.7%, p<0.01) and very high IgE levels

(22.9%, p<0.01).

CONCLUSIONS: Although IgE-deficient patients lack serum IgE, about

a third of those with respiratory symptoms have positive skin testing.

Allergen-specific tests are useful to diagnose environmental sensitizations

and prescribe immunotherapy in IgE-deficient individuals.
484 New German cockroach allergens contribute to
IgE and T cell reactivity
S
U
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Jill Glesner1, Veronique Schulten2, Aaron Sutherland2, Ricardo Da Silva

Antunes2, April Frazier2, Alessandro Sette2; 1Indoor Biotechnologies,

Inc., 2La Jolla Institute for Immunology.

RATIONALE: New cockroach allergens have been reported to be

important in Asia, but their relevance in other parts of the world is

unknown. Given the lack of B and T cell immunodominance of 8

cockroach allergens (from groups 1, 2, 4, 5, 6, 7, 9, and 11) among US

subjects, the relevance of chitinase, vitellogenin and hemocyanin (Bla g 3)

for B and T cell reactivity was investigated in a US population.

METHODS: Chitinase (58kDa), hemocyanin (80kDa), and a 36kDa N-

terminal vitellogenin were expressed in yeast Pichia pastoris with His-tag

and purified by affinity and size exclusion chromatography. Plasma IgE

antibody levels to allergens were measured using streptavidin

ImmunoCAPs loaded with biotinylated allergens or immunoassay based

on a human/mouse chimeric IgE antibody standard. Ex vivo T cell reac-

tivity (Ox40/PDL-1 expression) of PBMCs stimulated for 24 h with

allergen-derived peptide pools was determined by flow cytometry.

RESULTS: IgE prevalences were 17% (4/23) for chitinase and 44% (10/

23) for hemocyanin (major allergen for sub-group with cockroach-specific

IgE>5 kUA/L: 58%; 7/12)(0.35 kUA/L cut-off), whereas low IgE reactivity

to N-terminal vitellogenin was measured by immunoassay (4%; 1/23).

Plasma cockroach-specific IgE levels were 16.46622.76 kUA/L (range

0.91-76.20 kUA/L; n5 23). T cell reactivity was highly variable among pa-

tients and similar for chitinase and vitellogenin, as for the previously

analyzed 8 allergens.

CONCLUSIONS: The determination of B/T cell reactivity profiles to a

comprehensive panel of cockroach allergens, which are associated with

different clinical status or disease severity, will be interesting for

identifying possible biomarkers of disease.
485 The Clinical Utility of Recombinant Component
Testing for Nut Allergy in Doha, Qatar
Mohammed Karim, MA MSc MBBChir1, Ferdousey Aziz1, Isabella

Ledoux1, Mohammad Ehlayel2, Amel Hassan1, Mehdi Adeli1, Ramsay

Fuleihan, MD FAAAAI1; 1Sidra Medicine, 2Hamad Medical Corporation.

RATIONALE: Component resolved diagnosis is a useful adjunct to

allergen-specific IgE testing in diagnosis of food allergy. Herewe report the

results of the first year of component testing for hazelnut and peanut allergy

in Qatar.

METHODS: The Laboratory Information System was interrogated to

identify all Allergy clinic patients tested for the hazelnut recombinant

panel (cora1, cora8, cora9, cora14) and/or peanut recombinant panel

(arah1, arah2, arah3, arah8, arah9) since September 2018. Samples were

tested using the ImmunoCap assay on the Phadia 250 analyser (Phadia AB,

Uppsala, Sweden).

RESULTS: The most common individual hazelnut components were

cora9 (93.1%) and cora14 (54.8%). The most common pattern was for

presence of antibodies to both cora9 and cora14, present in 63/173 (36.4%).

Only 11/177 patients were cora1 positive (6.2%), all of whom also had

positive results for at least one of cora8,9,14.

Themost common peanut components were arah1 (58.2%), arah2 (57.2%),

and arah3 (46.1%). While 14/244 patients were arah8 positive (5.7%), all

these patients also had positive results for at least one of arah1-3. With

respect to arah9, 75/245 were positive (30.6%), with 16/75 positive for

arah9 alone (21.3%).

CONCLUSIONS: The most common hazelnut components were cora9

and cora14, hazelnut storage proteins, and the most frequent peanut

components were arah1-3, indicating primary sensitization. Despite a

mixed population including native Qatari’s and ex-patriates, no patients

with isolated cora1 or arah8 (PR-10) antibodies were found, suggesting

cross-reactive hazelnut or peanut allergy were extremely rare in our clinic.
486 Lot-to-Lot Reproducibility of Standardized
Allergen Extracts in IgE In Vitro Diagnostic Tests
Lauren Dinh1, Edsel Sinson1, Steven Nguyen1, Cindy Liao1, Kelline Ro-

dems1; 1Hycor Biomedical.

RATIONALE: In the United States, standardized allergen extracts are

commonly used for immunotherapy and skin prick testing to reduce

variability and improve consistency of results. These extracts are bio-

chemically and analytically characterized to identify clinically relevant

allergens. With about half of non-standardized extracts lacking any

evidence of efficacy, standardization ensures uniform allergenic potency

across manufacturers and across individual lots. Ideally, this improved

potency in standardized extracts can also offer value to IVD testing. In this

study, we evaluate lot-to-lot reproducibility of specific IgE (sIgE) test re-

sults when utilizing standardized allergen extracts.

METHODS: Three lots of D001 (D. pteronyssinus, House Dust Mite),

E001 (Cat Dander), and G006 (Timothy Grass) standardized extracts

were acquired from two allergen manufacturers and subsequently evalu-

ated using several analytical techniques (SDS, Western Blot, and

HPLC). Each extract lot was then biotinylated, placed on the

NOVEOS� Immunoanalyzer, and tested for the presence of sIgE across

a panel of known sensitized and negatives patients for each allergen.

RESULTS: All lots for each allergen exhibited similar protein profiles

with identifiable allergenic determinants. Sensitivity and specificity were

consistent across lots and minimal bias was observed when tested on the

NOVEOS Immunoanalyzer.

CONCLUSIONS: Utilizing standardized extracts in sIgE IVD tests can

result in reliable and consistent results and may offer additional value

compared to traditional crude extracts. When standardized extracts are

not available, allergen characterization should be performed in order to

ensure only high quality extracts containing the comprehensive spectrum

of IgE-binding molecules are used.
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487 The Correlation Between Objective Peak Nasal
Inspiratory Flow Measurements (PNIF) And
Subjective Allergy Symptom Assessments In
The Environmental Exposure Unit (EEU)
Charlene Ng1, Lisa Steacy, BSc, CCRP2, Gene Van Den Ende3, Anne

Ellis, MD FRCPC FAAAAI4; 1Bayer Healthcare, 2Kingston General Hos-

pital, 3Bayer US LLC, 4Queen.

RATIONALE: In addition to using subjective assessment to evaluate

disease severity in allergic rhinitis patients, a simple, inexpensive, robust

method – peak nasal inspiratory flow (PNIF) can be used to provide an

objective measure of nasal patency. The purpose of this work is to evaluate

the correlation between objective PNIF measurements and subjective

allergy symptoms in study participants with seasonal allergic rhinitis.

METHODS: Pre-dose data from a randomized, double-blind, placebo-

controlled, four-way crossover study comparing two treatments for allergic

rhinitis was analyzed. Participants scored their allergy symptoms and

performed PNIF measurements at pre-defined time points during the

symptom induction phase, consisting of a two-hour ragweed pollen

exposure in an EEU. The relationships between PNIF and several

subjective symptom composite scores were determined through calcula-

tion of the Spearman rank correlation coefficients.

RESULTS: Significant correlations were found between PNIF and various

nasal symptom endpoints (TNSS, TN3SS, and the nasal congestion score)

following allergen exposure. Not surprisingly, there were no consistent

correlations found between PNIF and ocular symptoms (TOSS) or the

symptom composite that included ocular symptoms (TSS).

CONCLUSIONS: A significant correlation exists between objective

PNIF and subjective nasal symptom scores, showing PNIF measurements

can provide another useful perspective of allergic rhinitis disease severity.
488 Association between serum sodium levels and
fever in children: An indirect clinical effect of
pyrogenic cytokines on sodium levels
Jose Rojas Camayo1, Patricio Gallardo2, Yeh Ling Yiin Dillon, MD2,

Kenny Castro Ochoa2, Mariella Cabrera Quijada2, Malliany Camejo Leo-

nor2, Maria Fermin2, Davami Rosario Garcia2, George Vermenton2, David

Lindsay, MD1; 1University of Texas Medical Branch, Galveston, Texas,
2Lincoln Medical and Mental Health Center, Bronx, New York.

RATIONALE: Hyponatremia has been found to be associated with

several inflammatory and infectious diseases. Pyrogenic cytokines like IL-

1b and IL-6 have been linked with increased release of antidiuretic

hormone, leading to hyponatremia. As a consequence, we hypothesized an

association between the pattern of febrile response and serum sodium

levels in children.

METHODS: We conducted a retrospective cross-sectional review of 513

pediatric patients admitted to Lincoln Medical and Mental Health Center

with a diagnosis of urinary tract infection. For the correlation between

initial sodium levels and pattern of fever (initial and maximum

Temperature and days of fever), we used the Pearson correlation coeffi-

cient. For mean differences, we used Analysis of variance (ANOVA).

RESULTS: We found a statistically significant inverse correlation

between initial sodium levels and the following: initial temperature (r:

-0.114, p50.011), maximum temperature (Tmax) (r: -0.205, p5 0.004),

days of fever (r: -0.169, p <0.001. When sodium levels were divided into

the following ranges: <135, 135-138 and ≥139 mEq/L, we found

statistically significant differences between the mean values of initial

fever, Tmax, and days of fever, (ANOVA p<0.01 in all cases).

CONCLUSIONS: Serum sodium level is inversely associated with the

duration and intensity of fever in children. These findings suggest an

underlying clinical effect of pyrogenic cytokines on serum sodium levels.
489 Efficacy of Laser Facilitated Epicutaneous
Immunotherapy with Dermatophagoides
pteronyssinus Depigmented Extract in a Mouse
Model of Allergy
Raquel Moya Lobo, PhD1, Evgeniia Korotchenko2, Sandra

Scheiblhofer3, David Calzada1, Victor Iraola1, Jeronimo Carnes, PhD1,

Richard Weiss4; 1LETIPharma S.L. Tres Cantos, Madrid, Spain, 2Univer-

sity of Salzburg. Division of Allergy and Immunology, Salzburg, Austria,
3University of Salzburg. Division of Allergy and Immunology, Salzburg,

Austria, 4University of Salzburg. Division of Allergy and Immunology,

Salzburg, Aus.

RATIONALE: Epicutaneous immunotherapy (EPIT) is being investi-

gated as a promising alternative for the treatment of type I allergies. We

hypothesized that a house dust mite depigmented extract EPITwould show

therapeutic efficacy in a mouse model of allergy

METHODS: Mice sensitized against Dermatophagoides pteronyssinus

were treated with depigmented D. pteronyssinus extract via laser-gener-

ated skin micropores or subcutaneous injection with or without alum.

Following aerosol challenges, lung function was determined by whole-

body plethysmography and bronchoalveolar lavage fluid (BALF) was

analyzed for cellular composition by flow cytometry.D. pteronyssinus spe-

cific IgG subclass antibodies were measured by ELISA. Serum IgE was

determined by rat basophil leukemia cell assay whereas cell-bound IgE

and blocking capacity of IgG were determined by basophil activation

test. Cultured splenocytes from treated mice were analyzed for cytokine

secretion by flow cytometry.

RESULTS: In all treatment groups a significant reduction of enhanced

pause compared to pre-treatment values was observed. This improvement

correlated with a reduction of cellular infiltrate (eosinophils and CD4 T

cells) into BALF. EPITalso resulted in a significantly higher increase in the

percentage of FoxP3+ T cells compared to untreated mice. Treatment

without alum led to a significant suppression of IgE. IgG blocking activity

correlatedwith IgGELISA levels in all groups, butwas significantly higher

for EPIT. Treatments also resulted in significant suppression of cytokine

secretion by splenocytes.

CONCLUSIONS: Allergen-specific immunotherapy with depigmented

D. pteronyssinus extract via laser-generated skin micropores offers a safe

and effective treatment option for mite-induced allergy.
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490 A key role for IL-13 signaling via the type 2 IL-4
receptor in atopic dermatitis
Ariel Munitz, PhD1, Almog Bitton1, Shmuel Avlas, PhD student2, Hadar

Reichman1, Michal Itan1, Danielle Karo-Atar1, Nurit Azouz, PhD3, Perri

Rozenberg1, Limor Nahari4, Marc Rothenberg, MD PhD FAAAAI5, Itai

Benhar1; 1Tel Aviv University, 2Tel-Aviv university, Israel, 3Cincinnati

Childrens Hospital Medical Ce, 4naharyl@tauex.tau.ac.il, 5Children.

RATIONALE: IL-13 and IL-4 are potent mediators of type 2-associated

inflammation such as those found atopic dermatitis (AD). IL-13Ra1 mediates

thesignalingof IL-13and IL-4via the type2 IL-4 receptor (IL-4Rainassociation

with IL-13Ra1). Nonetheless, the role of the type 2 IL-4R in AD is unknown.

METHODS: AD was induced by chronic administration of 4-ethoxy-

methylene-2-phenyl-2-oxazolin (OX) or dinitrofluorobenzene (DNFB) to

the skin of wild type (WT), Il13ra1-/-mice and mice treated with anti-IL-4

or anti-IL-13 neutralizing antibodies. Skin thickness was measured (elec-

tronic caliper, histopathology). Serum IgE and skin cytokine/chemokine

levels were determined (ELISA). Anti-human and -mouse IL-13Ra1 anti-

bodies were generated (yeast display) and their efficacy was examined by

in vitro neutralization assays or in IL-13- and OX-treated mice.

RESULTS: OX- and DNFB-induced ear and epidermal thickening were

critically dependent on IL-13Ra1. OX- and DFNB-induced expression of

TNF-a, CXCL1 and CCL11, were entirely dependent on IL-13Ra1, whereas

IL-4, IgE, CCL24, and eosinophilia were IL-13Ra1-independent.

Neutralization of IL-4, IL-13 and bone marrow-chimeric experiments

revealed that dermatitis, TNF-a, CXCL1, and CCL11 expression were

exclusively mediated by IL-13 signaling via the type 2 IL-4R expressed by

non-hematopoietic cells. Induction of IL-4, IgE, CCL24, and eosinophiliawas

mediated by IL-4 signaling via the type 1 IL-4R. Using two newly generated

monoclonal antibodies targeting mouse and human IL-13Ra1, significantly

blocked IL-13-induced responses and alleviated experimental AD.

CONCLUSIONS: Our study provides novel mechanistic analysis of the

differential roles of IL-4, IL-13 and their receptors in AD and highlight the

type 2 IL-4R as a therapeutic target in AD.
491 Interleukin (IL)-5 receptor expression on blood
neutrophils (PMNs)
S
U
N
D
A
Y
Caitlin Welch1, Monica Lawrence, MD FAAAAI2, Marthajoy

Spano, MS1, John Steinke, PhD FAAAAI3, Thomas Braciale4, Larry Bor-

ish, MD FAAAAI5; 1University of Virginia, 2University of Virginia Divi-

sion of Asthm, 3Genentech, 4University of Virginia Hospital, 5University

of Virginia Health System.

RATIONALE:Wepreviouslydemonstrated that IL-5Rexpression is a feature

of bloodandairwayPMNs.This led to speculation that biologics targeting IL-5/

IL-5R may benefit in part through their ability to target PMNs. It is unknown

how the level of expression of IL-5R compares on PMNs and eosinophils.

Numerous isoforms of IL-5R have been described which may impact

responsiveness to IL-5. We investigated differences in receptor expression

and isoformutilizationonPMNsandeosinophils innormal and allergic cohorts.

METHODS: PMNs were obtained from control and allergic subjects.

Expression of IL-5Rwas quantified via flow cytometry gated to distinguish

PMNs from eosinophils. Structural differences in the IL-5R were assessed

via qPCR using isoform-specific primers.

RESULTS: Expression of CD125 on PMNs was variable and this was not

impacted by the presence of an allergic diagnosis. However, in the control

cohort similar levels of CD125 expression were observed on eosinophils

(20.4%) and PMNs. (21.6%). Thiswas in contrast to the allergic cohortwhere

significantly higher expression was observed on PMNs (20.6%) compared to

eosinophils (11.3%; p<0.01). Frequent individuals (;30-50%) were identi-

fied displaying different receptor isoforms on their PMNs and eosinophils.

CONCLUSIONS: Expression of IL-5R on PMNs is similar to that on

eosinophils and is independent of allergic disease diagnosis. Reduced

expression of CD125 on eosinophils in the allergic cohorts may represent

their selective recruitment to the inflamed airway. Selective targeting of

eosinophils as opposed to PMNs by IL-5 (or by IL-5R-targeting biologics)
could occur based upon the different structural isoforms observed on these

2 granulocyte populations.
492 The Th2 adjuvant activity of indoor dust is
dependent upon Dectin-1
Timothy Moran, MD PhD1, Robert Immormino, PhD1, Stephen Tilley1,

Corey Jania1; 1University of North Carolina School of Medicine.

RATIONALE: Indoor dust (ID) contains environmental agents that

promote T helper 2 (Th2) responses to inhaled allergens through a tumor

necrosis factor (TNF)-dependent pathway. The main components of ID

responsible for inducing Th2 responses are unknown. Here, we investi-

gated if the Th2 adjuvant activity of ID is mediated by ligands for Dectin-1,

a C-type lectin receptor that recognizes microbe-derived b-glucans.
METHODS: Using a cell reporter assay, we screened ID samples for

bioactiveDectin-1 ligands.Usingan ID-mediatedasthmamodel,wecompared

allergic airway inflammation (airway eosinophilia, serum total IgE levels),

TNF levels in bronchoalveolar lavage fluid (BALF), and airway hyperreac-

tivity (AHR) in wild type (WT) and Dectin-1-deficient (Clec7a2/2) mice.

RESULTS: ID samples contained bioactive Dectin-1 ligands that

activated nuclear factor kappa B signaling. In an ID-mediated asthma

model, allergic airway inflammation was diminished in Clec7a2/2 mice

compared to WT mice, as demonstrated by decreased total airway cells,

airway eosinophils and serum total IgE levels following allergen challenge.

In contrast, allergen-inducedAHRwas similar inWTandClec7a2/2mice.

Following acute exposure to ID, Clec7a2/2 mice had significantly

decreased TNF levels in BALF compared to WT mice. In Clec7a2/2

mice, addition of TNF during sensitization with ID and allergen restored

airway eosinophilia upon allergen challenge.

CONCLUSIONS: Dectin-1 signaling is required for the Th2 adjuvant

activity of ID, possibly by inducing TNF production during airway

sensitization to inhaled allergens. Collectively, these findings suggest

that Dectin-1 ligands within the indoor environment may contribute to

asthma development by promoting allergic airway sensitization.
493 Double But Not Single-Stranded RNA
Exacerbates Allergen-Induced Airway
Hyperresponsiveness and Airway Inflammation
Shigeru Ashino1, Katsuyuki Takeda2, Hidemitsu Kitamura3, Atsushi Kur-

okawa1, Tomohiro Akaba1, Mitsuko Kondo1, Kiyoshi Takeyama1, Etsuko

Tagaya1, Naoko Yanagisawa1, Erwin Gelfand2; 1Tokyo Women’s Medical

University, 2National Jewish Health, 3Hokkaido University.

RATIONALE: Viral infections are one of the major causes of asthma

exacerbations. However, the mechanism underlying virus-induced patho-

logical changes in asthma has not been fully elucidated. It also remains

unclear which viral components exacerbate asthma. In this study, we

investigated the effects two major viral components, single stranded (ss)

RNA and double stranded (ds) RNA, known ligands of Toll-like receptor

(TLR) 7 and TLR3, respectively, in an experimental model of asthma.
METHODS: Wild-type C57BL/6 mice were sensitized to ovalbumin

(OVA), and subsequent to OVA challenge, two synthesized nucleotides,

R848 or poly I:C, which mimic the viral components ssRNA and dsRNA,

respectively, were administered intratracheally. After administration of the

viral components, AHR, bronchoalveolar lavage cell composition and type

2 cytokine production were determined.
RESULTS: OVA-sensitized and -challenged mice developed AHR and

airway inflammation with eosinophil infiltration in the lung.

Administration ssRNA-R848, failed to alter the induced changes in AHR

and airway inflammation. In contrast, administration of dsRNA-poly I:C,

significantly enhanced the development of AHR with increased levels of

type 2 cytokines (IL-4, IL-5, IL-13) as well as the pro-allergic epithelial

cell-derived proteins TSLP, IL-25, and IL-33.

CONCLUSIONS: The major viral component dsRNA, but not ssRNA, is

capable of enhancing lung allergic inflammation, suggesting that the activation

of TLR3 but not TLR7 is a critical contributor to virus-mediated asthma

exacerbation.
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494 A Serum Factor Mediates Type-2 Immunogen
Sensing by Resident Lymph Node Macrophages
Ohn Chow, MD PhD1, Caroline Sokol, MD PhD FAAAAI1; 1Massachu-

setts General Hospital.

RATIONALE: Dendritic cells (DCs) are innate immune sentinels. Upon

encounter with pathogens, they mature and migrate to draining lymph

nodes (dLNs), where they can initiate adaptive immune responses. The

process by which Th2 immunogens lead to this response is unclear. We

recently showed that Th2-skewing CD301b+ DCs upregulate CCR8 after

allergen stimulation in na€ıve mice, which was required for DCs entry

into the dLN parenchyma and subsequent Th2 responses. This was depen-

dent on production of the CCR8 ligand, CCL8, by interfollicular region

macrophages (IFR macs). Thus, IFR macrophages likely have the ability

to remotely sense Th2 immunogens. In this study, we capitalized on the

allergen-sensing ability of IFRmacs to identify mechanisms of Th2 immu-

nogen sensing.

METHODS: IFR macs were enriched using magnetic-activated cell

sorting of SIGN-R1+ cells in digested lymph nodes. Bone marrow-derived

macrophages (BMDMs) were generated from C57Bl/6 mice. RNASeq

analysis and QPCR was performed to assess gene expression.

RESULTS: IFR macs and BMDMs treated in vitro with papain and other

cysteine protease immunogens upregulated Ccl8, while treatment with

LPS did not. Papain-induced Ccl8 expression was dependent on serum,

although supplementation of media with gamma globulin or albumin alone

was not permissive for papain-induced Ccl8 epxression. RNA-seq analysis

of BMDMs treated with papain demonstrated multiple differentially-regu-

lated pathways.

CONCLUSIONS: Macrophages produced Ccl8 directly in response to

cysteine protease allergens in a serum-dependent fashion. This suggests

that papain is sensed by a serum component, which is recognized by mac-

rophages. Transcriptomic analysis gives clues to the mechanisms by which

this occurs.
495 Alveolar macrophage P2Y6 receptors
counterbalance leukotriene-dependent type 2
lung immunopathology priming function
Jun Nagai, PhD1, Junrui Lin2, Barbara Balestrieri3, Laura Fanning3,

Timothy Kyin4, Haley Cirka5, Edy Kim5, Patrick Brennan, MD PhD6,

Joshua Boyce, MD FAAAAI7; 1Harvard Medical School/Brigham and

Women’s Hospital, 2Brigham and Women’s Hospital, 3Brigham and

Women, 4University of Virginia, 5Brigham and Women’s Hospital, 6Brig-

ham & Women, 7Harvard Medical School, Brigham and Wome.

RATIONALE: Type 6 purinergic (P2Y6) receptors are high affinity G pro-

tein-coupled receptors (GPCRs) for uridine diphosphate (UDP). Previous

studies revealed that P2Y6 receptor-deficient mice showedmarkedly exag-

gerated dust mite-induced pulmonary inflammation, but the mechanism(s)

responsible were not clear.

METHODS: Mice were sensitized with an extract from

Dermatophagoides farinae(Df) intranasally. We examined the physiologic

functions of alveolar macrophages using cell depletions, adoptive trans-

fers, CysLT1 antagonists, and a variety of gene deleted mice including

P2ry6flox/flox/Cre/+ mice.

RESULTS: P2Y6 receptor signaling potentiated the production of

protective IL-12 and Th1 chemokines by alveolar macrophages, leading

to activation of natural killer (NK) cells to generate interferon (IFN)g at

sensitization. Intraperitoneal injection of CysLT1R antagonists during

sensitization blocked the Df-induced production of IL-12p40 and IFNg in

vivo, and suppressed type 2 inflammation only in the P2ry6flox/flox/Cre/+

mice.

CONCLUSIONS: P2Y6 receptor signaling activatesan innate macro-

phage/IL-12/NK cell/IFNg axis that prevents inappropriate allergic type 2

immune responses on respiratory allergen exposure and counteracts the

Th2 priming effect of CysLT1R signaling at sensitization.
496 Mapping the epigenetic landscape of murine
eosinophils
Jennifer Felton1, Sushmitha Vallabh2, Sreeja Parameswaran2, Kevin

Ernst2, Astha Malik2, Matthew Weirauch, PhD3, Artem BARSKI3, Marc

Rothenberg, MD PhD FAAAAI2, Patricia Fulkerson, MD PhD2; 1Cincin-

nati Children’s Hospital, 2Cincinnati Children’s Hospital Medical Center,
3Cincinnati Children.

RATIONALE: Understanding the epigenetic regulation of eosinophil

specific genes has potential to uncover the key steps involved in regulating

their development and function, yet little is known about these processes.

METHODS: Culture-derived and tissue-resident FACS-sorted eosino-

phils from na€ıve and allergen challenged mice were examined for gene

expression, chromatin accessibility, and histone modifications tri-methyl-

ation of histone H3 lysine 4 (H3K4me3) and acetylation of histone H3

lysine 27 (H3K27ac). Enhancers were identified by high H3K27ac and low

H3K4me3 levels>1kB from the transcriptional start site (TSS). Promoters

were identified by low H3K27ac and high H3K4me3 levels within 1kB of

the TSS. Bioinformatic analyses performed using FastQC, TrimGalore,

Cutadapt, Picard, BOWTIE2/STAR, MACS2, BEDtools, Gene Ontology

(GO) and HOMER.

RESULTS: Over 6,500 eosinophil-specific regulatory elements were

identified in expressed genes of cultured eosinophils with epigenetic marks

for the histone modifications H3K27ac and H3K4me3 inside open areas of

chromatin. Greater than 90% of expressed genes were associated with at

least one enhancer mark, the majority (>35%) of which were contained

within introns. Transcription factor binding site analysis identified putative

preferential enrichment for PU.1 in enhancers, in contrast to E2F and

SMAD family enrichment in promoters. Comparison of naive bone

marrow eosinophils with house dust mite-challenged bone marrow and

lung tissue resident eosinophils identified >12,000 allergen- and >8,000

tissue-specific changes in chromatin accessibility, respectively.

CONCLUSIONS: Eosinophil genes involved in migration, proliferation

and degranulation are regulated in dynamic tissue- and allergen-specific

ways by regulatory elements consistent with enhancers, marked with

H3K27ac, containing enrichment for PU.1 transcription factor binding site

motifs.
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497 Allergen content in mouse allergenic samples
and products is more complex than a single
Mus m 1 value
Samuel Mindaye, MD1, Elizabeth Matsui, MD MHS FAAAAI2, Sayyed

Amin Zarkesh Esfahani1, Carl Sun1, Ronald Rabin, MD FAAAAI1; 1US

FDA, 2Dell Medical School at the University of Texas.

RATIONALE: Mus m 1 is a group of >21 polymorphic major urinary

proteins (MUPs) and the specificity of availableMusm1 immunoassays to any

of theseMUPs is unknown. In order to improve the diagnostic and therapeutic

potency of commercialmouse allergen extracts, we need improvedmethods to

characterize mouse allergens and the immune responses to them.

METHODS: We applied the following analytical methods to commercial

extracts, urine from laboratory and wild mice, and environmental samples

from homes of Baltimore asthma patients: isoelectric focusing, two-

dimensional electrophoresis (2D-PAGE), liquid chromatography, immu-

nostaining, mass spectrometry, and multiple reactions monitoring (MRM).

RESULTS: By 2D-PAGEwith immunostaining, MUPs are the major IgE-

binding proteins (90-95%) in urine, but albumin is more abundant in

commercial extracts. MUPs have complex migration patterns on 2D-

PAGE, attributable to sequence polymorphisms and posttranslational

modifications. For example, we identified at least 14 distinct MUP3-

variants with variable glycosylation states. Using MRM, we determined

that MUPs with >97% sequence similarity constitute 85-90% of the total

MUPs in both commercial extracts and urine. Environmental dust samples,

from bed, bedroom, and kitchen, contained MUP profiles consistent with

those found in commercial extracts. Commercial extracts are highly

variable, with up to 30-fold differences in specific MUP content.

CONCLUSIONS: Using a full array of proteomic andmass spectrometric

tools, we can assess the allergen content of commercial mouse allergen

extracts and compare it to allergens in mouse urine and environmental dust

samples. These tools will help guide further research, characterization, and

standardization of mouse allergenic products.
498 Neutrophils from atopic mice attenuate post-
viral airway hyper-responsiveness
S
U
N
D
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Y
Syed-Rehan Hussain, PhD1, Michelle Rohlfing2, Jennifer Santoro2,

Mitchell Grayson, MD FAAAAI3; 1Nationwide Children’s Hospital,
2Research Institute at Nationwide Childre, 3Nationwide Children.

RATIONALE: Severe respiratory viral infections drive development of

atopic disease and asthma. It is unclear how pre-existing atopy affects the

antiviral immune response. Using Sendai virus (SeV; murine parainfluenza

virus), we found pre-existing atopy prevented post-viral airway hyper-

reactivity (AHR). Neutrophils (PMN) are critical in our SeVmodel, andwe

hypothesized that PMN from atopic mice were responsible for the

protection against post-viral airway disease.

METHODS: Mice were given 1mg house dust mite extract i.n. (HDM;

‘‘atopic’’) or PBS (‘‘non-atopic’’) and 1 week later 10mg daily for 5 days.

Three days later 2x105 pfu SeV given i.n. and airway hyper-responsiveness

to methacholine (AHR) determined by invasive measurement. To deplete

PMN 100mg of anti-Ly6G or isotype control was given intraperotoneally

24 hours before SeV inoculation. As a second PMN depletion method,

we crossed ROSA-iDTRKI with MRP8-Cre+ mice to generate PMNDTR

(MRP8-Cre+;ROSA-iDTR), in which PMN are depleted by diptheria toxin

(DT) administration. Controls were littermate mice lacking MRP8-Cre

(PMNWT). PMN were depleted in these mice with 500ng/20gm DT given

i.p. 24h before SeV infection. In all experiments, AHR was determined

21 days post SeV inoculation.

RESULTS: Atopic mice failed to develop AHR compared to non-atopic

mice (p50.005, n54). Atopic mice with PMN depleted developed

significantly increased AHR regardless of method used to deplete PMN

(p50.0005, n53 Ly6G vs isotype; p50.002 PMNDTR vs PMNWT).

CONCLUSIONS: PMN in atopicmice are necessary 24 hours before viral

inoculation to suppress the development of post-viral airway disease.

Studies are underway to determine the PMN mechanism involved.
499 A Fungal Mouse Model of Chronic Upper and
Lower Airway Eosinophilic Inflammation
John Knight1, Hua Sun, PhD2, Amber Luong, MD PhD3; 1Baylor College

of Medicine, 2University of Texas Health Sciences Center at Houston,
3University of Texas Medical School at Ho.

RATIONALE: An inhalation mouse model of allergic fungal asthma has

been critical in dissecting fungal-induced molecular pathways leading to

the Type 2 pulmonary immune response. Fungal exposure has also been

linked to chronic rhinosinusitis (CRS) with unclear significance. We

hypothesized that intranasal challenge with fungi could induce features of

both human CRS and asthma including increased sinonasal tissue

eosinophilia, Type 2 cytokines (e.g., IL-5, IL-13), sinus mucosal thick-

ening and congestion, and airway hyperresponsiveness (AHR).

METHODS: Micewere intranasally challenged with Aspergillus nigerco-

nidia for 2 weeks, confirmed for allergic pulmonary inflammation and

AHR, and assessed for characteristic CRS features. Nasal obstruction

was measured by nasal passage airflow resistance (NPAR), and airway

mucosal thickening was documented by micro-CT. Sinonasal mucosal

cellularity was quantified in nasal lavage fluid and histology and inflamma-

tory eosinophils were characterized by flow cytometry. Gene expression by

sinonasal epithelial cells (SNECs) was assessed ex vivo by RT-qPCR.

RESULTS: Compared to vehicle, intranasal fungal challenge induced

mucosal thickening and significant increases in NPAR. Histology revealed

an increase in sinus mucosal interstitial eosinophils and flow cytometry

confirmed a significant increase in the number of CD101+inflammatory eo-

sinophils. SNECs isolated from fungal-challenged mice further showed

increased expression of IL-33 and TSLP.

CONCLUSIONS: Intranasal fungal challenge of mice incites a Type 2

upper and lower airway inflammatory response and pathophysiologic

changes overlapping with many CRS and asthma features. This unified

airway model will be useful for simultaneously studying human CRS and

asthma pathophysiology and the role that fungi play in both disorders.
500 Environmental adjuvants present in house dust
affect sensitization to peanut through the airway
Johanna Smeekens, PhD1, Robert Immormino, PhD2, Timothy

Moran, MD PhD3, Michael Kulis, PhD2; 1University of North Carolina

at Chapel Hill, 2UNC Chapel Hill, 3University of North Carolina School

of M.

RATIONALE: Recent evidence indicates sensitization to foods can occur

through non-oral routes, including the skin and respiratory tract. We

previously demonstrated that indoor dust (ID) acts as an adjuvant to

promote sensitization to peanut through the airway. Herewe investigated if

the adjuvant activity of ID differs between homes, and how microbial

products in ID influence airway sensitization to peanut.

METHODS: Female C57BL/6J mice, age 7-10 weeks, were exposed to

either peanut with ID extract (PN+ID) from four homes,

PN+ID+lipopolysaccharide (LPS), or PN+ID+unmethylated CpG DNA, by

oropharyngeal aspiration twice weekly for two weeks. One week later, mice

were challenged with peanut by intraperitoneal injection, and body temper-

atures were measured to monitor anaphylaxis. To evaluate peanut sensitiza-

tion, we measured serum levels of peanut-specific (PNs) immunoglobulins.

RESULTS: PN+ID collected from two of four homes resulted in produc-

tion of peanut-specific PNsIgE, IgG1 and IgG2c and development of

anaphylaxis after peanut challenge. Interestingly, mimicking a high

endotoxin environment by exposing mice to PN+ID+LPS led to increased

PNsIgE, IgG1, IgG2c, indicating that endotoxin does not prevent

sensitization in our model. In contrast, mimicking a microbe-rich

environment by exposing mice to PN+ID+CpG resulted in decreased

PNsIgE and increased PNsIgG2c.

CONCLUSIONS: ID samples differ in their ability to promote airway

sensitization to peanut, suggesting that the adjuvant activity of ID may be

an important determinant of peanut allergy risk. Bacterial DNA, but not

endotoxin, in ID may be protective against peanut sensitization.
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501 Gene Editing the Major Cat Allergen, Fel d 1,
Using CRISPR-Cas9
Nicole Brackett1, Julia Riedy1, Mazhar Adli2, Anna Pomes, PhD

FAAAAI1, Martin Chapman, PhD FAAAAI1; 1INDOORBiotechnologies,

Inc., 2University of Virginia School of Medicine.

RATIONALE: The domestic cat (Felis domesticus) is the most common

source of inhaled allergens derived from mammals, with cat allergy

affecting >10% of the population and being strongly associated with

asthma. The major cat allergen, Feld1, causes IgE mediated sensitization

in >90% of cat allergic individuals. Our goal was to use CRISPR-Cas9

to delete the Feld1 genes from feline cells as an approach that could ulti-

mately be used to generate Feld1-free cats.

METHODS: The Feld1 genes, chains 1 and 2, were sequenced from >20
cats. Feld1 sequence homology was analyzed and conserved regions of the

genes were selected as CRISPR guide RNA (sgRNA) target sequences.

Guide RNA/Cas9 ribonucleoprotein complexes were delivered to cat cells

(CCL-94, ATCC) using lipofection. CRISPR editing of Feld1 was assessed

with DNA sequencing and T7E1 mismatch detection.

RESULTS: Three Feld1 polymorphisms were identified with 0, 6, or 19

amino acid mutations in chain 2 at frequencies of 57%, 33%, and 10%,

respectively. Sequence analysis using indel decomposition tools found

CRISPR editing efficiencies of 5-55%, while T7E1 analysis showed

editing efficiencies of 5-45% for 10 Feld1-specific sgRNAs investigated.

Feld1 was effectively deleted from cat cells using CRISPR. No evidence of

off-target CRISPR editing was found using T7E1 analyses of CRISPOR-

predicted potential off-target cleavage sites.

CONCLUSIONS: CRISPR-Cas9 is a valuable tool for deleting the major

cat allergen, Feld1, from cat cells. The results suggest that CRISPR will

serve as a viable approach for gene editing Feld1 in cats, whichmay enable

cat allergic patients to have cats while alleviating allergic symptoms.
502 Dose dependency of lipopolysaccharide (LPS)
mediated protection from lethal respiratory
paramyxoviral infection
Jenny Resiliac1, Michelle Rohlfing1, Jennifer Santoro1, Syed-Rehan

Hussain, PhD2, Mitchell Grayson, MD FAAAAI2; 1Research Institute at

Nationwide Children’s Hospital, 2Nationwide Children.

RATIONALE: Respiratory diseases are among the leading causes of

death and disability in the world. Understanding the anti-viral immune

response is critical to relieve the morbidity and mortality burden of

respiratory infections. Previous data using our mouse model of Sendai

virus (SeV, murine parainfluenza virus type 1) suggested that pretreatment

of C57BL6 wild-type (WT) mice with 3 mg of lipopolysaccharide (LPS)

reduced mortality from a normally lethal dose of SeV by half. This study

was undertaken to identify the minimal effective dose for optimal survival

from a severe SeV respiratory infection.

METHODS: WT mice were intranasally (i.n.) inoculated with 30 mL of

0.0001-3 mg LPS or phosphate buffered saline (PBS) 24 hours before a

lethal dose of SeV (2x106pfu) was given i.n. and survival determined.

RESULTS: There was a dose response seen for LPS mediated survival

(p<0.0001 comparing all groups, Mantel-Cox). Mice receiving the

indicated dose of LPS had the indicated survival (mean+/-SEM% survival;

n≥5 mice per dose with up to 4 experimental repeats): 3 mg, 60.5+/-15.7; 1

mg, 50+/-0%; 0.3mg, 67.5+/-7.5%; 0.1mg, 90+/-10%; 0.03mg, 90+/-10%;

0.01 mg, 33.3+/-33.3%; 0.001 mg, 20+/-0%; 0.0001mg. 0+/-0%.

CONCLUSIONS: LPS mediated survival from a lethal paramyxoviral

infection is greatest with relatively lower doses of LPS (0.1-0.03 mg).

Intriguingly, these are doses that have been associated with development of

atopic disease (Eisenbarth SC, J Exp Med. 2002). We are currently under-

taking studies to determine the mechanism(s) through which LPS is able to

inhibit mortality to a lethal paramyxoviral infection.
503 Topical application of the antimicrobial agent
triclosan initiates caspase 1 activation via
effects on mitochondrial function
LisaWeatherly, PhD1, Hillary Shane, PhD1, Sherri Friend1, Ewa Lukom-

ska1, Rachel Baur1, Stacey Anderson1; 1National Institute for Occupa-

tional Safety & Health, Centers for Disease Control and Prevention.

RATIONALE: The skin plays a major role in the development of allergic

disease. Triclosan is an antimicrobial chemical that is absorbed through the

skin and has been associated with allergic disease. Mitochondria play

important roles in immune cell function and recent studies demonstrate a

role for mitochondria in the activation of the NLRP3 inflammasome.

Triclosan affects mitochondrial function; however, its effects on the

NLRP3 inflammasome have not yet been studied. We hypothesize that

dermal triclosan exposure may activate caspase-1 through a mitochondrial

based pathway.

METHODS: BALB/cmicewere dermally exposed to 0-3% triclosan for 1-

4 days. Twenty-four hours following final exposure, macrophage and

neutrophil phenotyping along with mitochondrial mass and membrane

potential were assessed by flow cytometry; extracellular ATP and caspase-1

activation were measured via luminescence-based assays. Mitochondrial

morphology was assessed via transmission electron microscopy. Gene

expression was evaluated via qPCR and protein via ELISA andwestern blot.

RESULTS: Animals exposed to triclosan showed an increase in S100A8

and pro-IL-1b gene expression along with extracellular ATP in the skin.

Macrophage and neutrophil cell number and frequency both increased in

the dLN. Caspase-1 activation and IL-1b protein expression increased in

the dLN, possibly due to cell migration. Mitochondrial membrane poten-

tial, mass, and ROS all decreased in the dLN along with a change in

mitochondrial morphology; all possibly contributing to caspase-1

activation.

CONCLUSIONS: These findings demonstrate a connection between

mitochondria and immune function following dermal triclosan exposure

and support the need for additional research to investigate this association

and the immunological impact.
504 Akt-dependent Regulation of Nitric Oxide and
Inflammation in Airway Cells
Indiwari Gopallawa1, Robert Lee1; 1Perelman School of Medicine, Uni-

versity of Pennsylvania.

RATIONALE: Activation of endothelial nitric oxide synthase (eNOS)

increases ciliary beating, kills bacteria, facilitates mucus clearance, and

maybe anti-inflammatory in airway cells. Protein kinase B/Akt activation

of eNOS is understudied in airway cells. We hypothesized that Akt plays a

role in the activation of eNOS/ nitric oxide (NO) and protects against

inflammation in airway cells.

METHODS: To test if SC79, a direct Akt activator induces phospho (p)-

eNOS, A549 type-II alveolar epithelial cells were treated with phosphoi-

nositide-3-kinase (PI3K) inhibitor LY294002 (10mg/ml) for 1hr before

stimulatingwith SC79 (10mg/ml) for 2 hrs. Next, cells were lysed andwere

run by Western blotting. To measure NO production, A549 cells were

loaded with a fluorescent probe (DAF-FM) for 60 min and then stimulated

with SC79. To investigate whether SC79 could protect against tumor

necrosis factor (TNF-a) induced cytokine production, A549 cells were

treated with TNF-a (0.1mg/ml) 6 SC79 for 24 hrs and interleukin (IL-6

and IL-8) levels were measured by quantitative (q)-PCR.

RESULTS: We observed a 2-fold induction of p-eNOS after the treatment

with SC79, which was blocked by LY294002. Live-cell imaging data show

a significant increase in NO production with SC79 (p<0.05). TNF-a

induced interleukins were reversed by SC79 in airway cells (p<0.05).
CONCLUSIONS: Our preliminary data suggest Akt plays a role in PI3K-

dependent NO production in airway cells. Additionally, treatment with

SC79 reversed TNF-a induced IL-6 and IL-8 in airway cells. Future work

will be directed toward testing the downstream mechanisms of eNOS/NO

in response to SC79 in patient-derived primary cells.
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505 The allergen exposure induces the production of
IgE in the nasal mucosa of local allergic rhinitis
patients
Adriana Ariza Veguillas, PhD1, Jose Cornejo-Garcia2, Paloma

Campo, MD PhD FAAAAI3, Maria Torres Jaen, MD PhD FAAAAI4, Ale-

jandro Escamilla, PhD5, Cristobalina Mayorga, PhD6, Carmen Rondon

Segovia, PHD7; 1IBIMA, Regional University Hospital of M, 2Labora-

torio de Investigacion, Fundacion, 3Servicio Andaluz de Salud (Andalu-

sian He, 4Hospital Regional Universitario de Malag, 5Biomedical

Research Institute of M~A¡laga, 6IBIMA, 7Regional University Hospital-

Malaga.

RATIONALE: The involvement of allergen-specific IgE (sIgE) in the

pathophysiology of local allergic rhinitis (LAR) has been challenged,

especially due to the low proportion of LAR patients with detectable sIgE

in the nasal secretions. In this study we investigate the production of IgE in

the nasal mucosa of LAR patients

METHODS: 8 LAR, 5 allergic rhinitis (AR), and 5 non-atopic control

individuals underwent a nasal allergen challenge (NAC). Before and after

the NAC a blood sample and a mucosal biopsy were obtained.

Immunostaining was performed in the biopsy whereas the blood sample

was used for basophil activation test (BAT).

RESULTS: The NAC induced rhinitis symptoms and increased nasal

eosinophils in LAR and AR individuals, but not in controls. The BATwas

positive in all AR patients, in 38% of LAR subjects, and in none of the

controls. The number of mucosal CD38+plasma cells (PC) was similar in

the three study groups before and after the provocation. The NAC induced

an increase in the number of mucosal IgE+CD38+PC in LAR subjects

(p50.006), but not in AR or control individuals. After the NAC, mucosal

IgE+CD38+PC were more abundant in AR and LAR patients than in

controls (p50.05 and p50.01, respectively). The NAC did not induce

significant increases of mucosal IgE+ or IgA+ CD20+B cells in any of the

study groups.

CONCLUSIONS: These results suggests that the allergen exposure drives

the production of IgE in the nasal mucosa of LAR patients. The IgE might

be partially allergen-specific, as suggested by the BAT results.
Y
506 Mechanisms by which Obesity Dysregulates
Immunometabolic State in Asthma
S
U
N
D
A
Sarah Henrickson, MD PhD1, Kaitlin O’Boyle2, Peyton Conrey1, Sasi-

kanth Manne, MA3, Bertram Bengsch, MD/PhD4, Frank Mentch1, Ramin

Herati3, Ting Qian, PhD1, Laura Vella, MD/PhD1, Christopher Pastore3,

Li-Yin Hung3, Samir Sayed, BS1, De’Broski Herbert, PhD3, Aaron

Masino, PhD1, Scott Hensley, PhD3, Hakon Hakonarson, MD/PhD1,

Joshua Rabinowitz, MD/PhD5, Susan Coffin, MD1, E. John Wherry,

PhD3; 1Children’s Hospital of Philadelphia, 2The University of Pennsylva-

nia, 3University of Pennsylvania, 4University Medical Center Freiburg,
5Princeton University.

RATIONALE: Childhood asthma and obesity are two of the most

common chronic diseases worldwide. As body mass increases, there is

an increase in asthma prevalence, supporting a possible pathophysiological

link. While the mechanism of that link remains unclear, immunometabolic

dysfunction is increasingly appreciated as a key mechanism in immuno-

logical disease and hereperwe tested that hypothesis.

METHODS: Prospective immunometabolic study of pediatric asthma and

obesity with recruitment of obese asthmatics (OA), non-obese asthmatics

(A), obese non-asthmatics (O) and healthy controls (HC). Asthmatics were

recruited from our Allergy clinic with deep clinical metadata. To assess the

underlying mechanisms of immune dysfunction, we used peripheral blood

mass cytometry (CyTOF), flow cytometry, serum metabolomics and

cytokine analysis and high dimensional systems immunology analytics.

A second cohort of asthmatics (OA and A) was assessed as well. Human in
vitro culture of PBMCs and amousemodel of obese asthmawere then used

to test hypothesized mechanisms of T cell dysfunction from these studies.

RESULTS: Pediatric atopic OA demonstrated alterations in T cell

differentiation including increased type 2 immunity and T cell exhaustion.

OA also demonstrated altered serum metabolites including glutamate and

acetate, which were shown to underlie some of the immune dysfunction

using in vitro and in vivo studies.

CONCLUSIONS: We have identified novel insights into the mechanistic

links between metabolic disturbances and immune dysfunction in obesity

and asthma.We are further extending mechanistic testing in mouse models

of obese asthma and in vitro in human studies to move towards

identification of novel therapeutic strategies targeting these mechanisms.
507 Elevated Specific IgE to Bystander Foods in
Children with Peanut Allergy
Nurcicek Padem1, Kris Erickson1, Kathryn Hulse, PhD1, Anne Marie

Singh, MD2; 1Northwestern University, 2University of Wisconsin.

RATIONALE: Circulating food-specific IgE (sIgE) levels are associated

with the development of allergic responses. However, food-specific IgG4

(sIgG4) levels have been associated with tolerance or clinical non-respon-

siveness, particularly in interventional studies. We aimed to characterize

food-specific antibody responses in a more general pediatric food allergy

population.

METHODS: Wemeasured serum specific IgA (sIgA), sIgG4, and sIgE to

whole peanut, egg white, and wheat, along with total IgE, from 46 children

(20 with peanut +/- egg allergy, 6 with natural tolerance, and 20 without

any history of food allergy by Phadia ImmunoCAP.

RESULTS: sIgE and sIgG4 levels to peanut were highest in children with

peanut allergy compared to naturally tolerant or control children (p<0.002,

p<0.001 respectively). However, the specific IgG4/IgE ratio was lower in

children with food allergies compared to control and naturally tolerant

children (p<0.001). Interestingly, children with only peanut allergy had

comparable egg sIgE and wheat sIgE levels to children with both peanut

and egg or peanut and wheat allergy. Children with only peanut allergy

also had higher levels of egg and wheat sIgE compared to naturally tolerant

or control children (p<0.02, p<0.01 respectively). sIgA levels were unde-

tectable in 89% of participants, and total IgE was highest in children with

food allergy compared to children without food allergy or natural tolerance

(p<0.001).
CONCLUSIONS: Our findings indicate that children with peanut allergy

have elevated sIgE to bystander foods that they are eating, suggesting that

the mechanisms regulating production of IgE to foods is dysregulated in

these children.
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508 Transcriptional analysis of B cells from patients
with alpha-gal allergy
Shailesh Choudhary, PhD; 1Univ. of North Carolina at Chapel Hill.

RATIONALE: Patients who develop alpha-gal allergy have tolerated

mammalian meat and products for years. Understanding the shift in

transcriptional programming of alpha-gal IgE-producing B cells is critical

to elucidating the switch from immune tolerance to allergen reactivity.

METHODS: B cells were enriched from alpha-gal allergic and control

subjects by negative selection and sorted for

CD27highCD38highIgE+aGal+CD138- plasmabast, one cell/well into a 96-

well BD precise plate. Target genes were amplified, sequenced and data

were analyzed using BD genomic data view software. In conjunction, addi-

tional enriched B cell preparations from control and alpha-gal-allergic sub-

jects were analyzed for targeted gene expression using digital barcoded

platform.

RESULTS: We detected AG+IgE+ plasmablast in the blood of recent tick

bitten subject with median percentage of 0.054 (25% Percentile 0.013, 75th

percentile 0.105, N513). Further a positive correlation was observed be-

tween alpha-gal sIgE and alpha-gal+IgE+ plasmablast. Projection of data

with tSNE plot suggested that genes from subjects with high sIgE anno-

tated together. An increase in gene expression of transcription factors

and pseudogenes involved in transcriptional regulation were observed in

subjects with high sIgE. Upregulation of TNF gene expression as well as

other inflammation-related products was found in alpha-gal allergic sub-

jects without influence of alpha-gal sIgE titer.

CONCLUSIONS: Subjects with alpha-gal allergy appear to have a

strikingly higher percentage of circulating plasmablasts than control

subjects. Moreover, these plasmablasts express a distinct transcriptional

repertoire consistent with a robust inflammatory stimulus which likely

explains the shift from immune tolerance of red meat to clinical food

allergy.
509 Expression of T-helper Cytokines by gdT Cell
Subsets in Respiratory Allergic Diseases
Nunu Mitskevich1, Tamar Tsertsvadze2, Natela Melikidze1, Mariam Su-

khiashvili3, Ketevan Machavariani3; 1Ivane Javakhishvili Tbilisi State

University, 2Ivae Javakhishvili Tbilisi State University, 3Tbilisi State

Medical University.

RATIONALE: Respiratory allergic diseases like bronchial asthma (BA)

and atopic rhinitis (AR) are prevalent and on the rise. T cells play a funda-

mental role in allergic diseases through the recognition of antigen and

secretion of T-helper cytokines. Recent studies have suggested that the

less common gd TCR bearing cells may play important roles in allergic

inflammation as effector cells. The contraversial information is available

about phenotype of cytokine producing CD8+T and gdT cells in humans.

This study focused on the characteristics of gd T cells and their cytokines

exspresseion in the patients with BA and AR.

METHODS: PBMCwere isolated from patients with BA (n530) and AR

(n5 28) and healthy controls (n518). The percentage of T cells producing

the cytokines IFN-g, IL-4, IL-13, IL-17 respectively, of CD4+, CD8+, gd T

cells was analyzed by Flow Cytometry.

RESULTS: The percentages of IL-4+ and IL-17+ CD4+ T cells were

increased in patients with BA than in patients with AR, whereas IFN-g+

CD4+ T cells decreased in both group of patients (with BA and AR)

compared with healthy controls. Higher frequency of IL-4-producing

and lower frequency of IFN-g-producing CD8+ and gd T cells were found

in patients with BA and AR compared with control group. The ratio IFN-

g+/IL-17+ among CD4+, CD8+, gd T cells was significantly decreased in

patients with BA and AR compared with healthy controls.

CONCLUSIONS: CD8+ and gd T cells are involved in the pathogenesis

of bronchial asthma and atopic rhinitis through the expression of Th1, Th2

and Th17 type cytokines.
510 P2Y2 Is An Epithelial Brush Cell Receptor For
ATP-Elicited Cysteinyl Leukotrienes Generation
Saltanat Ualiyeva1, nils hallen2, Wolfgang Junger3, Carola Ledderose3,

Nora Barrett, MD FAAAAI1, Lora Bankova, MD1; 1Brigham and

Women’s Hospital, 2Brigham an Women’s Hospital, 3Department of Sur-

gery, Beth Israel Deaconess Medical Center.

RATIONALE: Brush cells (BrCs) are IL-25 producing epithelial cells in

the airways best known as chemosensors for bacterial-derived metabolites.

We have previously reported a high functional capacity of BrCs to generate

cysteinyl leukotrienes (CysLT). However, specific BrC activating receptors

that induce CysLT generation and their importance for type 2 immunity

have not been defined.

METHODS: NasalBrCswere sorted fromWT,ChAT-eGFP,P2ry2-/- (lack-
ing the P2Y2 ATP receptor) and Ltc4s-/- mice (that cannot generate CysLT)

for ex vivo stimulation with the fungal aeroallergen Alternaria or with the

nucleotide ATP, which is released by Alternaria-stimulated BrCs. CysLT

generation was measured by ELISA. The specificity of purinergic receptors

was assessed using pharmacologic inhibitors and the P2ry2-/- strain. Nasal

and bronchoalveolar lavages (BAL) were obtained 1 or 24 hours after inha-

lation of Alternaria or ATP in WT and BrC-deficient Pou2f3-/- mice.

RESULTS: Stimulation of BrCs with ATP, UTP or Alternaria induced

CysLT production in a dose-dependent manner. Pre-treatment of BrCs

with a P2Y2 receptor inhibitor significantly reduced nucleotide and

Alternaria-elicited CysLTs. P2ry2-/- BrCs did not generate CysLTs in

response to ATP. Finally, intranasal ATP or Alternaria triggered CysLT

generation, which was abolished in Pou2f3-/- mice. Furthermore,

Alternaria-elicited BAL eosinophilia was reduced in Pou2f3-/- mice.

CONCLUSIONS: CysLT generation is an effector function of airway BrCs,

triggeredbyP2Y2recognitionof endogenouslygeneratedalarmins in response

to aeroallergen.These results identify a novel epithelial cell activationpathway

of innate epithelial generation of CysLTs leading to type 2 inflammation.
511 Dual blockade of IL-4 and IL-13 with dupilumab,
an IL-4Ra antibody, is required to broadly inhibit
type 2 inflammation
Audrey Le Floch-ramondou1, Kirsten Nagashima1, George Scott1, Dy-

lan Birchard1, Seblewongel Asrat, PhD2, Yu Bai, PhD1, Wei Keat Lim1,

Andrew Murphy, PhD2, Matthew Sleeman, PhD1, Jamie Orengo, PhD3;
1Regeneron Pharmaceuticals, 2Regeneron, 3Regeneron Pharmaceuticals Inc.

RATIONALE: Dupilumab, a fully humanmonoclonal antibody that binds

IL-4Ra and inhibits signaling of both IL-4 and IL-13, has shown efficacy

across multiple diseases with underlying type 2 signatures and is approved

for treatment of asthma, atopic dermatitis and chronic sinusitis with nasal

polyposis.We sought to provide a comprehensive analysis of the redundant

and distinct roles of IL-4 and IL-13 in type 2 inflammation and report the

mechanism of action dupilumab.

METHODS: Using primary cell assays and a mouse model of house dust

mite (HDM) induced asthma, we directly compared IL-4 vs IL-13 vs IL-

4Rablockers.

RESULTS: Intranasal administration of either IL-4 or IL-13 in mice causes

lung inflammation by increasing immune cell infiltration, including eosino-

phils, increasing lung cytokine and chemokine expression as well as GCM,

thus demonstrating redundant functions of these cytokines. We further teased

out their contributions using human in vitro culture system. Then, in a mouse

asthma model by comparing in head to head studies, either IL-4 or IL-13

inhibition to dual IL-4/IL-13 inhibition, we demonstrate that blockade of both

IL-4 and IL-13 is required to broadly block type 2 inflammation, which

translates to protection from allergen-induced lung function impairment.

Notably, only dual IL-4/IL-13 blockade prevented eosinophil infiltration into

lung tissuewithout affecting circulating eosinophils, demonstrating that tissue,

but not circulating eosinophils contribute to disease pathology.

CONCLUSIONS: Overall, these data support IL-4 and IL-13 as key

drivers of type 2 inflammation and help provide insight into themechanism

of action of dupilumab, a dual IL-4/IL-13 blocker.
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512 Preclinical Medical Students' Perceptions of
the Utility of High-Fidelity Simulation to Learn
the Mechanisms and Presentations of
Hypersensitivity Reactions
A
Y

Marie Cavuoto Petrizzo1, Maria Louise Barilla Labarca, Md2, Artemio

Jongco, MD PhD MPH FAAAAI2, Michael Cassara2, James Anglim3,

Joel Stern2; 1Donald and Barbara School of Medicine at Hofstra/North-

well, 2Donald and Barbara Zucker School of Medicine at Hofstra/North-

well, 3Hofstra Northwell School of Graduate Nursing and Physician

Assistant Studi.

RATIONALE: Clinical recognition and mechanistic understanding of

hypersensitivity reactions is challenging for clinicians, often resulting in

underdiagnosis and undertreatment. High fidelity simulation-based

learning is a novel curricular approach to integrate basic science

immunology and clinical allergy/immunology. This innovative method

can provide relevance, relate theory with practice, and consolidate

knowledge for preclinical medical students.

METHODS: Preclinical second year medical students (N5102) partic-

ipated in a formative simulation exercise during their basic science

immunology course. Students were divided into small groups and rotated

through a simulated emergency room. The groups were tasked with

evaluating, diagnosing and managing a young male mannequin presenting

with signs and symptoms of anaphylaxis secondary to an antibiotic. Past

medical history was pertinent for atopy and non-IgE mediated hypersen-

sitivity reactions. Joint facilitation by basic science (Ph.D.) and clinical

faculty (M.D.) during terminal debriefings infused basic science content

into the clinical case analysis. Socratic debriefing discussions lasted twenty

minutes and distinguished the pathophysiology and presentation of all

types of hypersensitivity reactions. Students completed a Likert survey

post simulation assessing whether simulation augmented knowledge and

understanding of hypersensitivity reactions, reinforced clinical reasoning

skills, highlighted treatment and management, and whether debrief

enhanced learning.

RESULTS: Overall, simulation as a curricular approach to hypersensi-

tivity was endorsed by students with 88%, 90%, 92% and 93% agreeing/

strongly agreeing with the respective items on the Likert Survey.

CONCLUSIONS: Preclinical medical students support the utility of

simulation during an immunology course to enhance knowledge, compre-

hension, clinical correlates and overall learning of the mechanisms and

presentation of hypersensitivity disorders.
D
513 IgE deficient patients have no IgE-encoding B
cells in the periphery – a pilot study
S
U
N

Denisa Ferastraoaru, MD1, David Rosenstreich2, Scott Smith, MD

PhD3; 1Albert Einstein College of Medicine/Montefiore Medical Center,
2Montefiore Medical Center, 3Vanderbilt University Medical Center.

RATIONALE: While we learn more about different clinical presentations

of IgE-deficient patients (IgE<2.5 kU/L), the mechanism resulting in IgE-

deficiency is unknown. Through this small pilot study, we sought to

investigate the frequency of IgE-encoding B cells in the peripheral blood of

IgE-deficient individuals.

METHODS: Peripheral blood mononuclear cells (PBMCs) were

collected from 5 IgE-deficient and 5 non-IgE deficient patients with

different allergy-like symptoms. Cells were counted and assessed for

viability before culturing in the presence of murine anti-human kappa/

lambda, irradiated murine fibroblasts expressing human CD40-ligand, B-

cell activating factor and IL-21. The cells were screened for IgE secretion

after 6 days of incubation.

RESULTS: All IgE-deficient patients had undetectable IgE levels (<2 kU/
L). The median IgE level in non-IgE deficient patients was 1615 kU/L

(range: 260-4340 kU/L). IgE-deficient patients had allergic rhinoconjunc-

tivitis-like symptoms, two patients had associated asthma, and one drug
allergy. The non-IgE deficient patients had asthma, food allergies and

atopic dermatitis. The median PBMCs cultured was similar between IgE-

deficient (16 cells x106, range: 8-16 cells x106) and non-IgE deficient in-

dividuals (24 cells x106, range: 8-24 cells x106, p50.2). However, while

the median frequency of IgE-encoding B cells was 2.9 cells/107 PBMCs

(range: 2.5-4.8 cells/107 PBMCs) in non-IgE deficient patients, the IgE-

deficient patients had zero IgE-encoding B cells.

CONCLUSIONS: The abscence of IgE-encoding B cells in the serum of

IgE-deficient patients suggests a defect in either these cells’ survival, or in

the IgE-class switching process. Further research is needed to elucidate the

exact mechanism resulting in absence of serum IgE in certain individuals.
514 Association between skin test positivity and
Malignancy In IgE-Deficient Patients
Brian Goodman1, David Rosenstreich, MD FAAAAI2, Denisa Feras-

traoaru, MD3; 1Montefiore, 2Albert Einstein College of Medicine, 3Albert

Einstein College of Medicine/Mont.

RATIONALE: Recent findings have shown that IgE plays a role in tumor

immunity and that IgE-deficient (IgE<2.5 kU/L) patients have higher rates

of malignancy. Despite undetectable serum IgE, some IgE-deficient

patients exhibit positive skin testing with standard aeroallergens. We

investigated whether the presence of skin test reactivity influenced the

susceptibility of IgE-deficient patients to develop malignancy, hypothe-

sizing that IgE-deficient patients with negative skin tests would have higher

rates of malignancy than those with positive skin tests, possibly because of

lack of tissue protective-IgE.

METHODS: We identified 69 patients with selective IgE-deficiency but

with normal levels of other immunoglobulin isotypes who had been seen

between 2014-2018 for evaluation of chronic respiratory symptoms and

had environmental skin tests (skin prick and/or intradermal skin testing)

performed. Malignancy status and skin tests results were determined by

chart review.

RESULTS: The majority of the patients were women (80%), with mean

age 50 (615.05) and Hispanic (46%). Thirty % (21/69) had at least one

positive skin test and 17.4% (12/69) had a history of malignancy. The

prevalence of any type of malignancy was significantly higher in IgE-

deficient patients with completely negative skin tests (11/48, 23%)

compared with the cancer prevalence in those with at least one positive

skin test (1/21, 4.8%, p50.040, OR:12.72, 95%CI (1.12-144.23)).

CONCLUSIONS: The lower rate of a malignancy diagnosis in IgE-

deficient patients with at least one positive skin test suggests a malignancy-

protective role of bound/tissue IgE in this subgroup. These intriguing

findings indicate the need for further research in this new area.
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515 Implementation of Proactive Penicillin Allergy
Evaluation in Pregnancy
Jamie Waldron, MD1, Nerlyne Desravines2, Mildred Kwan, MD PhD3,

Scott Commins, MD PhD3, Kim Boggess, MD2; 1University of North Car-

olina Chapel Hill, 2University of North Carolina at Chapel Hill, 3Univer-

sity of North Carolina.

RATIONALE: Penicillin (PCN) allergy is commonly reported, but many

are erroneously labeled. Pregnant women reporting PCN allergy receive

suboptimal antibiotic alternatives for group B streptococcus (GBS)

infection, a leading cause of neonatal sepsis, increasing bacterial resistance

and maternal and neonatal morbidity. Protocols implementing PCN

evaluation during the prenatal period remain underutilized.

METHODS: In this prospective cohort study, pregnant women with listed

PCN allergy underwent PCN skin testing and graded Amoxicillin challenge

in outpatient Allergy clinic between 14-36 weeks gestation. Patients who

passed the Amoxicillin challenge were de-labeled in the electronic medical

record and continued routine obstetric care. Retrospective chart review of

women who maintained PCN allergy status served as our control group.

RESULTS: Of the women tested, 94% passed the Amoxicillin challenge.

88% reported initial reactions in childhood, of which 69% reported isolated

cutaneous symptoms (28% unknown, 3% ‘‘anaphylaxis’’). Among the

tested women who have delivered, 57% were GBS positive and 86%

delivered via Cesarean section (compared to 14% and 57%, respectively, in

the control group); all tested women received beta lactam antibiotics

during peripartum course (including perioperative prophylaxis), while

57% of control patients received broad-spectrum antibiotics.

CONCLUSIONS: Our results suggest that 6% of tested women exhibit

true sensitivity, consistent with previous reports. As the majority of tested

women required antibiotics during peripartum course, evaluation of PCN

allergy during pregnancy can enhance antibiotic selection.We hypothesize

that infants of tested GBS-positive patients will have decreased length-of-

stay and lower sepsis scores, giving this proactive approach the potential to

impact maternal and neonatal clinical outcomes.
516 Safety, Efficacy and Effectiveness of De-labelling
in patients with Multiple Drug Allergy Syndrome
Chandra Vethody1, Cosby Stone, MD MPH2, Elizabeth Phillips, MD

FAAAAI FIDSA2; 1Vanderbilt University Medical Center, 2Vanderbilt

University.

RATIONALE: Multiple drug allergy syndrome (MDAS) includes patients

withallergy labels to>2drugsand impacts1-5%ofpatients. Information is lack-

ing on the efficacy, safety and effectiveness of ‘‘de-labeling’’ in this population.

METHODS: MDAS patients where de-labeling was attempted to >1

drugwere identified from a tertiary care drug allergy clinic 2015-2019.

Primary outcomes were the number of patients de-labeled and number of drug

allergy labels removed after testing. Secondary outcomes were antibiotic

utilization following testing and re-labeling of the reaction after one year.

RESULTS: Of 450 MDAS patients identified there were 150 where de-

labeling was attempted to >1 drug. Median age was 61(IQR 47,73), 118/

150(78.6%) were female and 139/150(92.7%) were of European-

American origin. The median number drug allergy labels was 6 (IQR

4,8). Allergy labels included penicillin 131/150(87%), cephalosporins 102/

150(68%), trimethoprim-sulfamethoxazole and ‘‘sulfa’’ 86/150(57%), and

fluoroquinolones 75/150(50%). A total of 332/340(97%) labels tested were

removed from the electronic health record(EHR).Most drug allergies (134/

150(87%) were tested, challenged and de-labeled in a single visit. 33/128

(25.7%) patients tested and de-labeled to penicillin had an EHR record of

penicillin treatment and 68/150(45.3%) had record of receiving 1 de-

labeled drug within 1 year after testing. 47/150(31%) of MDAS patients

were re-labeled in the EHR to>1 allergy label within 1 year in the absence

of a clinical reaction.

CONCLUSIONS: MDAS patients can be safely de-labelled to multiple

drugs in one visit but compromised effectiveness is evidenced by a high

proportion who reacquire EHR labels in the absence of a clinical reaction.
517 Immediate Hypersensitivity Reaction to
Chemotherapy in Pediatric Malignancies
Chanaphorn Mokkhamakkun1, Jassada Buaboonnam1, Witchaya

Srisuwatchari, MD1, Orathai Piboonpocanun, MD1, Nualanong

Visitsunthorn, MD1, Punchama Pacharn, MD1; 1Siriraj Hospital, Mahidol

University.

RATIONALE: Chemotherapeutic agents are commonly used in pediatric

malignancy treatment. Increasing the use of chemotherapeutic agents leads

to rising the incidence of hypersensitivity reaction. This study aims to

review clinical features of patients who had immediate hypersensitivity to

chemotherapeutic agents.

METHODS: From 2009 to 2019, the medical records of children with

malignancies having immediate hypersensitivity to chemotherapeutic

agents were retrospectively reviewed. Demographic data, clinical features

of the reactions, type of chemotherapeutic agents causing reactions and the

management were reviewed.

RESULTS: Twenty-eight children (male 60.7%) had history of immediate

hypersensitivity to chemotherapeutic agents. The median age was 7.2 years

old (range 0.58-16.5 years). Seventeen cases (60.7%) had hematologic

malignancy and 11 cases (39.3%) had solid tumors. The most common

chemotherapeutic agents leading to the hypersensitivity reactions were

Asparaginase (39.3%) followedby epipodophyllotoxin (21.4%). In platinum

and vincristine group, all patients developed symptoms after the first course

whereas the other groups, 68% developed reaction during the first exposure.

Eleven out of 28 presented with anaphylaxis. Median time of the onset was

60 minutes (range 3-720 minutes) after exposure. Re-administration with

slower infusion rate was successfully done in 4 patients who had only

maculopapular (MP) rash and erythema. In 22 patients, rechallenge with the

culprit drug was completed by graded challenge (32%) and desensitization

(68%). The success rate was 28.6% and 80%, respectively.

CONCLUSIONS: Asparaginase was the most common chemotherapeutic

agent that causes an immediate hypersensitivity reaction in pediatric malig-

nancies. Slower infusion might be helpful in patients having only MP rash.
518 Reported drug allergies among patients with
opioid use disorder
Lily Li, MD1, Christin Price2, Joji Suzuki2, Tanya Laidlaw, MD

FAAAAI2; 1Brigham & Women’s Hospital, 2Brigham and Women’s

Hospital.

RATIONALE: Patients with opioid use disorder (OUD) are high utilizers

of the health care system, in part due to challenges of painmanagement and

frequent infectious complications. Characteristics of reported drug al-

lergies in this population are unknown.

METHODS: We conducted a cross-sectional study of adult patients over

18 years old with a diagnosis of OUD receiving care at the BrighamHealth

Bridge Clinic between 4/2018-8/2019. Sociodemographic information,

substance use history, and allergy data were collected from the electronic

health record.

RESULTS: Among 183 consecutive patients with OUD, the majority were

male (63.9%), non-Hispanic (77.3%) and white (67.0%). 44.8% of patients

had at least one documented drug allergy in the electronic health record, with

a median of 2.0 [IQR 1.0, 3.8] drugs listed per patient. 7.7% of all patients

reported non-steroidal anti-inflammatory drug (NSAID) allergies (6.0% of

men and 10.6% of women). 25.1% (20.5% of men, 33.3% of women) had a

listed antibiotic allergy, with beta-lactam allergies reported most frequently.

Only 5 patients had ever been seen by an Allergist for evaluation of drug

allergy, with 3 patients successfully de-labeled for penicillin allergy.

CONCLUSIONS: NSAID and antibiotic allergies are more commonly

reported among patients with OUD than previously published rates for the

general population, particularly among women. These medications are

often first line for management of pain and infection, but their use can be

limited by history of drug allergy. Targeted evaluation and intervention by

Allergy specialists with drug challenge when appropriate is crucial for the

multi-disciplinary care management of patients with OUD.
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519 Penicillin Allergy Testing by Allergy Trained
Pharmacists in Hospitalized Patients
Whitney Blackwell1, David Khan, MD FAAAAI1; 1UT Southwestern.

RATIONALE: Penicillin is the most common reported drug allergy,

although greater than 90% of patients labeled allergic can tolerate it.

Hospitalized patients with reported penicillin allergy have been found to

have longer hospital stays and increased rates of Clostridium difficile, van-

comycin-resistant Enterococcus, and methicillin-resistant Staphylococcus

aureus infections. Our goal of this program is to reduce inaccurate peni-

cillin labels, increase patient education of drug allergy, and reduction of

beta-lactam alternatives.

METHODS: In September 2014, we implemented a protocol for clinical

trained pharmacists to perform penicillin skin testing and challenges for

inpatients at Parkland Hospital initiated by either physician consult or

pharmacists screening of patients labeled with penicillin allergy.

RESULTS: From November 2014 to June 2019, a total of 1926 consults

were ordered and 850 patients underwent testing. Approximately one-third

of consults were ordered secondary to electronic medical record best

practice advisories or use of aztreonam order set. Of the patients tested, we

removed penicillin allergy for 754 patients (89%). Positive testing

occurred at skin prick for 55 patients (6.5%), intradermal for 15 patients

(1.8%), and oral challenge for 11 patients (1.3%). Ninety-one patients

(12%) were relabeled and through intervention 75 of these patients were

delabeled.

CONCLUSIONS: A clinical trained pharmacist performing penicillin

allergy testing inpatient is effective in removing penicillin allergy label, in

addition, to retaining this label.
520 Disease Specific Certification Asthma Center
May Lead To Lower Adult Asthma Emergency
Room Visits
S
U
N
D
A
Y

Mary Ann Michelis, MD FAAAAI1, Michael Hauk1, Barbara McGoey1,

Mohammad Younus2; 1Hackensack University Medical Center, 2Center

for Allergy, Asthma and Immune Di.

RATIONALE: The Joint Commission (JC) offers disease specific certi-

fication (DSC) in asthma.We are the only adult asthmaDSC in the country.

About 8.8% of asthmatics nationally in 2018 had an ER visit due to their

asthma. We hypothesize that our patients, utilizing JC metrics, have lower

emergency room visits due to their asthma compared to the national

average because of the stringent guidelines of DSC standardized care.

METHODS: DSC data review compiled each year from 2015-2018 to

maintain certification. DSC documentation required that each asthma

patient has an asthma action plan, asthma control test (ACT) with

intervention, personal best peak flow, and documentation of sick visits/

missed work or school. Each year had overlap of patients having data in

multiple years. Asthmatic patients ranged from 165-249 patients per year,

all the patients were 18 years of age and older.

RESULTS: The 249 asthmatic patients were above the age of 18 and

predominately female.Majority (55.7%) of patients havemild,well controlled

asthma. 90% of patients also have allergies. Documentation of all required

metrics were above 90%. Number of annual ER visits in 2015-2018 were

3.6%, 1.38%, 1.6%, and 8.0%, respectively. 2018 had 1 patient who had

multiple ER visits due to medication non-compliance and poor follow up.

CONCLUSIONS: Our patient population has a low percentage of ER

visits compared to the national average most likely because of compliance

and treatment regimen based on DSC metrics.
521 A Retrospective Analysis of Bronchiectasis in
Patients with Aspirin-Exacerbated Respiratory
Disease
Yih-Chieh Chen1, Jillian Bensko1, Tanya Laidlaw, MD FAAAAI2,

Kathleen Buchheit, MD1; 1Brigham and Women’s Hospital, 2Harvard

Medical School.

RATIONALE: Bronchiectasis is a known sequela of severe asthma, but

the presence of bronchiectasis in patients with aspirin-exacerbated respi-

ratory disease (AERD) has not been well documented.

METHODS: A case-control study was conducted via a retrospective chart

review of 149 patients with physician-diagnosed AERD and chest CT

imaging from Partners HealthCare. The control group consisted of patients

with AERD and no chest CT evidence of bronchiectasis. We compared

markers of disease severity and known risk factors for bronchiectasis. Data

were analyzed using student’s t-test and chi-square tests.

RESULTS: Of the 149 patientswithAERDand prior chest CT, 57 (38%) had

bronchiectasis. The presence of bronchiectasis was associated with a longer

duration of AERD (mean 26.5 years +/- 2.5 in bronchiectasis; 18.5 years +/-

1.4 in control, p 5 0.004) and lower FEV1% predicted at the time of CT

imaging (mean 67.1 +/- 2.7 in bronchiectasis; 76.4 +/- 2.3 in control,

p50.011). Additionally, the bronchiectasis cohort had higher rates of ABPA

(p50.001), aspiration (p50.034), immunocompromise (p50.01), mycobac-

terial infections (p50.001), and pneumonia (p50.015). No difference was

seen in smoking history, autoimmune disease, history of gastroesophageal

reflux disease, physician-diagnosed atopy, or absolute eosinophil count.

CONCLUSIONS: Our study is the first to explore a relationship between

AERD and bronchiectasis. We observed that patients with both AERD and

bronchiectasis have reduced lung function and an increased rate of

concomitant lung disease. Presence of these characteristics in patients with

AERDshould prompt consideration of co-existing bronchiectasis and need for

CT imaging, as they may require more aggressive respiratory management.
522 Childhood factors that predict persistence of
severe asthma from late adolescence through
early adulthood
Neema Izadi1, Douglas Curran-Everett, PhD2, Robert Zeiger, MD PhD

FAAAAI3, Stanley Szefler, MD FAAAAI4, Ronina Covar, MD FAAAAI2;
1Childrens Hospital Los Angeles, 2National Jewish Health, 3Kaiser Per-

manente Southern California, 4Children.

RATIONALE: Most children start out with mild asthma but some may

progress to have severe asthma. It is important to identify factors in

childhood that might predict severe asthma in late adolescence through

early adulthood.

METHODS: The Childhood Asthma Management Program (CAMP) is

the largest and longest asthma clinical trial in 1041 children aged 5-12

years with mild to moderate asthma.We evaluated 682 CAMP participants

who had analyzable data in late adolescence (at age 17-19) through early

adulthood (age 21-23). Multinomial logistic regression analysis with

backwards elimination was used to investigate clinical features, bio-

markers, and lung function predictive of severe asthma (based on National

Asthma Education and Prevention Program criteria).

RESULTS: 34.8% and 22.1% had severe asthma in late adolescence and

early adulthood, respectively; only 11% of the total 682 patients stayed

severe. Pre-bronchodilator FEV1/FVC ratio at baseline and duration of

asthmawere associated with persistence of severe asthma from late adoles-

cence to early adulthood. For every 5 point increase in FEV1/FVC ratio at

baseline, the odds of a person remaining severe could be as low as 33%

(change of 0.05, p50.0008, odds ratio 0.67 to 0.90). For every year in-

crease of asthma duration, the odds of a person remaining severe could

be as high as 18%. (change of 1 year, p5 0.10, odds ratio 0.98-1.18).

CONCLUSIONS: Lung function was the only significant childhood

predictor of severe asthma from late adolescence through early adulthood.

Interventions to preserve lung function early in childhood should be

developed to prevent and reverse disease progression.
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523 Telehealth Enhanced Asthma Management
(TEAM)
Jessica Turner, MPH1, Ariel Berlinski, MD1, Sheva Chervinskiy, DO2,

Larry Simmons, MD3, Stacie Jones, MD4, John Carroll, MD1, Shawn Har-

well5, Tamara Perry, MD FAAAAI4; 1University of Arkansas for Medical

Sciences/ Arkansas Children’s Hospital Research Institute, 2University of

Arkansas for Medical Science/ Arkansas Children’s Research Institute,
3University of Arkansas for Medical Sciences/ Arkansas Children’s Hos-

pital, 4University of Arkansas for Medical Sciences/ Arkansas Children’s

Research Institute, 5Arkansas Children’s Hospital.

RATIONALE: Compliance with national asthma guidelines-based man-

agement and improved asthma outcomes have been associated with asthma

care provided by specialists. Telemedicine is an innovative way to

overcome distance and transportation barriers for patients and provide

specialty asthma care in communities without specialists.

METHODS: We conducted a 12-month randomized trial of pediatric

participants with persistent asthma to examine outcomes among partici-

pants followed in an asthma specialty clinic via telemedicine (TM) vs. in-

person (IP) visits. Participants were randomized to receive follow-up

asthma care via TM or IP follow-up at 4, 8, and 12months after completing

a baseline IP visit. TM visits were conducted using real-time, audiovisual

conferencing including a physician assessment and physical examination

utilizing peripheral devices, remote pulmonary function testing, and

asthma education.

RESULTS: Fourteen participants (8 TM; 6 IP) were enrolled and

completed ≥1 follow-up visit. Mean age was 10.4 years (range 6-17),

80% male, 53% African-American, and 87% state-insured. There was a

clinically important change in the median Asthma Control Test (ACT)

score at the end of the intervention compared to baseline in the TM group

(19 pre, 24 post) but not the IP group (19 pre, 20 post) [p5NS]. Satisfaction

was high with ≥77% of TM participants reporting that TM was as good as

IP visits, and they would use TM again. There were no significant changes

in pulmonary function or medication adherence rates. TM group saved an

average of 99.25 miles in travel per visit.

CONCLUSIONS: Finding suggest that utilization of TM is feasible for

pediatric asthma specialty follow-up care.
524 Associations between active maternal atopy in
pregnancy and offspring asthma risk: Effect
modification by prenatal dietary long-chain
polyunsaturated fatty acid intake
Julie Flom1, Whitney Cowell2, Maria Jose Rosa2, Harish Ganguri, PhD3,

Yueh-Hsiu Mathilda Chiu2, Srimathi Kannan3, Rosalind Wright, MD

MPH2; 1Ican School of Medicine at Mount Sinai, 2Icahn School of Med-

icine at Mount Sinai, 3University of Michigan.

RATIONALE: Active maternal atopy in pregnancy is associated with

increased offspring asthma risk. Prenatal long-chain polyunsaturated fatty

acid (LC-PUFA) intake of the n6(v6) and n3 series may modify risk.

METHODS: Mother-child dyads (n5553) in the PRogramming of

Intergenerational Stress Mechanisms (PRISM) cohort were evaluated in

pregnancy and followed postnatally. Women reported active atopy

(asthma/hay fever/eczema) during pregnancy. Prenatal LC-PUFA intake

and n-6/n-3 ratios were ascertained from a food frequency questionnaire.

Physician diagnosis of child asthma was reported at postnatal follow-ups.

Multivariable logistic regression was used to estimate associations be-

tween active maternal atopy and childhood asthma, overall and by prenatal

PUFA intake (high vs. low based on the median).

RESULTS: Mothers were mostly Black (37.5%) and Hispanic (32.6%);

41.4% reported active atopy in pregnancy. Active atopy was significantly

associated with higher pre-pregnancy BMI and C-section delivery.

Children were 3.0562.12 years of age; 6.0% were diagnosed with asthma.

Prenatal active atopy was associated with higher risk of childhood asthma

(OR52.29, 95% CI51.07-4.90). Compared to non-atopic mothers with

low n-6/n-3 intake, the OR for childhood asthma for non-atopic mothers
with high n-6/n-3 intake was 3.52 (95% CI51.20-10.35); in mothers with

active atopy, the OR for asthma for low n-6/n-3 was 1.54 (95% CI50.49-

4.81) and for high n-6/n-3 was 2.30 (95% CI50.75-7.02).

CONCLUSIONS: Maternal active atopy in pregnancy predicted

increased early childhood asthma risk. A higher n-6/n-3 ratio was more

strongly associated with asthma in children born to women without active

atopy. Future analyses will consider higher order interactions with child

sex and race/ethnicity.
525 Evaluation of the high affinity IgE receptor
alpha-IgG1 Fc fusion protein (FCER1A-Fc) as a
topical ocular anti-allergic agent
Toshiki Homma1, Kazumasa Yokoyama1, Fumiaki Itoh1, Takashi Saka-

moto1, Mika Yamagishi1, Chisei Ra2, Yasuhiko Suzuki3, Yoichi Inada1;
1Kissei Pharmaceutical Co., Ltd., 2Asahi General Hospital, 3Hokkaido

University Research Center for Zoonosis Control.

RATIONALE: Anti-IgE therapy with Omalizumab demonstrated IgE is

rational therapeutic target for allergic diseases, such as severe asthma and

chronic spontaneous urticaria. Despite FCER1A-Fc has also been

investigated as anti-allergic agents by acting as a decoy receptor for IgE,

this modality has not been introduced for clinical use of allergic diseases

yet. Thus we prepared recombinant FCER1A-Fc and evaluated its

pharmacological efficacy in a murine model of allergic conjunctivitis.

METHODS: Binding activities of FCER1A-Fc to human and mouse IgE

were confirmed using SPR (Surface PlasmonResonance) assays. The long-

term ovalbumin (OVA)-induced conjunctivitis model was developed and

eye drops of FCER1A-Fc (0.01875%), Olopatadine (0.025%) and

Fluorometholone (0.025%) were administered QD, BID and BID for 7

days, respectively. The numbers of scratching behavior were measured for

efficacy evaluation.

RESULTS: KD values of FCER1A-Fc to human and mouse IgE were 2.47

x 10-11 M and 5.49 x 10-10 M, respectively. All three agents significantly

decreased scratching behavior compared to control group at some time

points during treatment period, whereas FCER1A-Fc given group showed

persistent efficacy for five days after discontinuation of treatments.

CONCLUSIONS: The IgE trapping agent, FCER1A-Fc, showed a unique

profile of efficacy differed from existing treatments when administered

topically to the eyes.We suggest a possibility of novel treatment strategy to

treat allergic conjunctivitis by topical application of biological agents.
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526 Chlamydia pneumoniae decreases CD4+ and
CD8+ T effector memory IL-2 responses in
stimulated peripheral blood mononuclear cells
in non-asthmatic subjects
Sarah Shidid1, Stephan Kohlhoff1, Yitzchok Norowitz1, Margaret Ham-

merschlag1, Tamar Smith-Norowitz, PhD1; 1SUNY Downstate Medical

Center.

RATIONALE: Chlamydia pneumoniae causes respiratory infection in

adults and children. Previous studies in our laboratory identified signifi-

cantly higher in vitroT lymphocyte responses toC. pneumoniae in children

with asthma compared to healthy controls whichmay indicate the presence

of T effector memory (TEM) lymphocytes. In the present study, we

screened healthy subjects for the presence of TEM cells and their cyto-

kines. CCR7 negative effector TEMs may indicate persistent infection

with C. pneumoniae.

METHODS: Peripheral blood mononuclear cells (PBMC) (13106/mL)

from adult non-asthmatic subjects (N55) were infected or mock-infected

for 1h +/- C. pneumoniae TW-183 at a multiplicity of infection (MOI) 5
0.1 or 0.01 and cultured for 48 hrs. Distributions of lymphocytes (CD4+,

CD8+) and TEM cells (CD4+CCR7+CD45RA+CD154+,

CD8+CCR7+CD45RA+CD154+) were determined. Levels of intracel-

lular Interleukin (IL)-2, IL-4, and Interferon (IFN)-gamma were measured

(flow microfluorimetry).

RESULTS: C. pneumoniae infection (48 hr) led to a decrease in numbers

of CD8+TEMandCD8+CD154+ cells (50%, 33%, respectively); numbers

of CD4+TEM and CD4+CD154+ cells did not change. In addition,

numbers of TEM cells (CD4+IL-2+, CD8+ IL-2+) decreased (;27%,

50%, respectively). However, number of TEM cells (CD4+IL4-+, CD8+

IL-4+) and (CD4+ IFN-gamma+, CD8+IFN-gamma+) did not change

significantly (P<0.05).

CONCLUSIONS: C. pneumoniae infection decreased CD4+ and CD8+

IL-2+ TEM cells in this study population. These findings may provide

more understanding of the mechanisms of persistent C. pneumoniae

infection.
Y
527 Mechanisms of Allergen Capture by Skin DC
Differ between na€ıve and sensitized
individuals in a specific-IgG dependent manner
S
U
N
D
A
Pierre-Louis Herv�e1, Nathalie Oreal1, Audrey Perrin1, Laetitia Gaulme1,

Camille Plaquet1, Jean-Louis Labernardi�ere1, Hugh Sampson1, Fabrice

Porcheray1; DBV Technologies.

RATIONALE: This work was aimed at understanding the mechanisms of

allergen capture by skin dendritic cells (DC) following epicutaneous

immunotherapy (EPIT). Specifically, we investigated the role of the

humoral immunity induced by sensitization and the involvement of IgG

Fc receptors (FcgR).

METHODS: Epicutaneous patches containing fluorescent ovalbumin

(OVA) were applied to OVA-sensitized mice or na€ıve mice that previously

received sera or purified IgG isolated from OVA-sensitized mice. To

investigate the involvement of FcgR, animals received 2.4G2 blocking

antibody 24 hrs before patch application. Skin and draining lymph nodes

(DLN) were collected 6 and 48 hrs after patch application and DCs were

analyzed by flow cytometry. The proportion of OVA-positive DCs, as well

as their level of FcR expression were measured.

RESULTS: Compared to na€ıve mice, OVA-sensitized mice and mice that

received sera or purified IgG originate from OVA-sensitized mice showed

an increase of the quantity of OVA-positive DCs in skin and DLN.

Furthermore, DCs isolated in sensitized mice following patch application

showed an apparent decrease of the expression of FcgR suggesting that this

receptor was involved in allergen capture. Accordingly, the blockade of

FcgR reduced the proportion of OVA-positive DC in the skin of sensitized

mice to a level similar to that observed in nave animals (mean % of OVA-

positive cDC1 and LC in singlets of 0.1860.07% and 0.6460.10% with
2.4G2 compared to 0.2960.02% and 1.0860.15% without 2.4G2,

respectively; p<0.001, n58).

CONCLUSIONS: Overall, these results demonstrate that preexisting

specific-IgG are involved in allergen capture by skin DC following EPIT

through FcgR involvment.
528 Analysis of Non-Human Proteins/Peptides in
Human Breast Milk by Mass Spectrometry
Kathleen Luskin1, Sydney Leibel, MD2, Majid Ghassemian2, Christina

Chambers, PhDMPH3, Jessica Kitsen2, Diba Mortazavi2, Kerri Bertrand2,

Bob Geng, MD2; 1Scripps Clinic, 2University of California San Diego,
3University of California, San Diego.

RATIONALE: There is little information regarding the allergen content

of breast milk. Previous studies have utilized ELISA, but no studies have

performed a broad analysis of the peptide content of breast milk.

METHODS: We performed mass spectrometry on four breast milk

samples and utilized the University of Nebraska FASTA database and

UniProt for a total of 2211 protein/peptide sequences.

RESULTS: Each sample had between 806 and 1007 proteins/peptides,

with 37 to 44 non-human proteins/sample encompassing 26 plant and

animal species. Bovine proteins/peptides were the most numerous; seven

unique Bos taurus proteins/peptides were found in all samples, and three

contained Bos d 5. Cat, dog, mosquito, salmon, and crab were detected

in all four samples. All donors ingested fish, shellfish and tree nuts, and

all had detection of salmon and crab proteins/peptides; two almond pro-

teins were detected in three samples. Aeroallergens, including dust mite

(Der f 28, Der f 25) and mold (Cla h 4) were identified in all samples.

Two samples contained allergens to latex (Hev b 9) and chicken (Gal

d 10). One sample contained several unique proteins/peptides, including

carrot, two molds (including Pen c 19) and Der f 33-like protein.

CONCLUSIONS: These findings represent the first breast milk mass

spectrometry with identification of known allergenic proteins in food,

contact and aeroallergens. The diet history was insufficiently detailed; an

ongoing study is addressing this. The variability in protein detection may

reflect differences in individual secretion. These results raise the question

of whether breast milk can induce sensitization or tolerance in infants.
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529 Eosinophils modify the relationship between
Staphylococcus aureus colonization and
respiratory outcomes in the US population
Amanda McCormack1, Elizabeth Matsui, MD MHS FAAAAI2, Mere-

dith McCormack, MD3, Roger Peng1, Meghan Davis, PhD DVM

MPH4; 1Johns Hopkins Bloomberg School of Public Health, 2Dell Medi-

cal School at the University of Texas, Austin, TX, 3Johns Hopkins School

of Medicine, 4Johns Hopkins Bloomberg School of Public.

RATIONALE: Respiratory diseases, including asthma, cause significant

morbidity and mortality worldwide and may result from the interplay

between endogenous and exogenous factors. Staphylococcus aureus (SA),

an opportunistic pathogen, and eosinophilia, a marker of inflammation, are

both associated with allergic diseases and may be two such factors.

Therefore, we hypothesized that elevated eosinophils could impact the

relationship between SA and chronic respiratory diseases.

METHODS: SA nasal colonization, inflammatory markers, and respira-

tory outcome data were obtained from the National Health and Nutrition

Examination Survey 2001-04. Relationships between SA and respiratory

outcomes (e.g. asthma, wheeze, and exacerbation-related morbidities)

were evaluated via logistic regression, controlling for demographics,

household smoking, recent respiratory illness, healthcare visits, and

poverty-income ratio. Eosinophilia (>300cells/mL) was explored as a

confounder and modifier of the SA-respiratory relationship.

RESULTS: Eosinophils modified the relationship between SA and 8 of 9

respiratory outcomes. For example, asthma prevalence among those with

both SA and eosinophilia was 15.7%; compared to neither factor (6.5%),

SA-only (6.5%), or eosinophilia-only (11.1%), p50.03 for interaction.

Similarly, SA was associated with 25% higher odds of taking medication

for wheezing among those with eosinophilia [OR 1.25, 95% Confidence

Interval (CI): 0.77, 2.03], but only 8% among those without [OR 1.08,

95%CI: 0.71, 1.62], p50.04 for interaction.

CONCLUSIONS: SA was associated with higher odds of respiratory

outcomes among US residents with eosinophilia, suggesting the impor-

tance of an allergic immune profile to the SA-respiratory relationship.

Future longitudinal studies should evaluate if SA plays a causal role in

respiratory disease among those with allergic disease.
530 Detection of Environmentally Ubiquitous
Vishniacozyma victoriae (syn. Cryptococcus
victoriae) in the Homes of Asthmatic and Non-
asthmatic Children in New York City
Rachael Rush1, Samuel Cochran, BS2, Sarah Haines, MS3, Luis

Acosta, MD4, Adnan Divjan4, Andrew Rundle, DrPH5, Rachel

Miller, MD FAAAAI6, Matthew Perzanowski, PhD5, Karen Dannemiller3,

Brett Green, PhD FAAAAI7; 1West Virginia University School of Medi-

cine, West Virginia University, Morgantown, WV 26506, 2Department

of Civil, Environmental & Geodetic Engineering, Ohio State University,

Columbus OH 43210, 3Department of Civil, Environmental & Geodetic

Engineering, Ohio State University, Columbus, OH 43210, 4Mailman

School of Public Health, Columbia University, New York, NY, 10025,
5Mailman School of Public Health, Columbia University, New York,

NY 10025, 6Columbia University College of Physicians and Surgeons,

New York, NY 10025, 7National Institute for Occupational Safety and

Health, Centers for Disease Control and Prevention.

RATIONALE: The contribution of non-pathogenic Cryptococcus species

to respiratory morbidity has recently been reported. A quantitative poly-

merase chain reaction (qPCR) assay was developed to quantify

Vishniacozyma victoriae (syn. Cryptococcus victoriae) in dust samples

derived from the NYC Neighborhood Asthma and Allergy Study (NAAS).

METHODS: Primers and dye/quencher hydrolysis probes were designed

to amplify the ITS2 region of V. victoriae. Specificities were examined us-

ing in silico and in vitro analyses. A qPCRmethod was developed and opti-

mized utilizing spiked Arizona Dust samples. The presence of V. victoriae
was quantified in bedroom floor dust samples (n5276) from the homes of

children in a case-control study of asthma.

RESULTS: The qPCR assay was specific for V. victoriae. The standard

curve for the qPCR assay had an efficiency of 91.97%. Detectable concen-

trations of V. victoriae ranged from approximately 90 to 46,000 cell equiv-

alents of V. victoriae/mg of floor dust. V. victoriae was higher in homes

with a dog (P50.009) and correlated with dog allergen (r50.15,

P50.023). V. victoriae was also higher in samples collected in the spring

and winter (P<0.001) and correlated with mean specific humidity in the

home (r50.19, P50.004). In models adjusting for sex, race/ethnicity,

maternal asthma, season, dog ownership, smoker in the home and low

dust collection, V. victoriae was lower in homes of asthmatic as compared

with non-asthmatic children (P50.026).

CONCLUSIONS: We demonstrated that V. victoriae is prevalent within

indoor environments, especially in homes with a dog and may be inversely

associated with asthma.
531 Correlation of atmospheric mold with the upper
airway mycobiomes of healthy volunteers
Paul Keiser1, Susan Kosisky, BS MHA2, Mariko Marks2, Bo Reese3,

Kendra Maas3, Rachel O’Neill3, Jun Hang4; 1Walter Reed National Mili-

tary Medical Center, 2US Army Centralized Allergen Extract Lab, 3Center

for Genome Innovation, University of Connecticut, Storrs, Connecticut,
4Walter Reed Army Institute of Research.

RATIONALE: Atmospheric levels of mold spores have been shown in

some studies to correlate with regional rates of asthma exacerbations.

However tools to link this environmental data with individual patients have

been lacking. As part of a study of the upper airway microbiome in a

healthy military population, we used molecular methods to detect and

characterize fungal diversity in the upper airways and correlate with

atmospheric spore counts.

METHODS: Swabs of the upper airways (nares, nasopharynx and

oropharynx) were collected from fifty healthy adults on eight occasions

over the course of sixteen months. Genomic DNA was extracted and the

fungal 18S rDNA ITS2 region sequenced using the IlluminaMiSeq system.

Atmospheric spore counts were made using rooftop Burkard Volumetric

Spore Trap and Rotorod samplers approximately 10 miles away. Spores

were identified and counted microscopically.

RESULTS: A total of 1,094 upper airway swabs were collected. The

diversity of Basidiomycota in nasal swabs varied by season and correlated

with atmospheric basidiospore counts (r50.76, P50.000016, Spearman’s

ranking). Ambient ascospore counts showed similar seasonal variation but

were predominantly Cladosporium while the greatest contribution to

Ascomycota in the mycobiome came from Candida. The proportion of

swabs containing Cladosporium did not differ between collection periods

of high versus low atmospheric burden (25/227 samples collected in weeks

when average atmospheric Cladosporium spore counts were <100/m3

versus 27/234 when counts were >2,000/m3).

CONCLUSIONS: Nasal mycobiome diversity in healthy subjects follows

a seasonal pattern similar to that seen in atmospheric spore counts, however

these populations do not correlate at the genus level.
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532 Associations of Fungal Taxa with Neighborhood
Asthma Prevalence in House Dust from
Asthmatic Children in the NAAS Cohort
Samuel Cochran, BS1, Adnan Divjan2, Luis Acosta, MD2, Brett

Green, PhD FAAAAI3, Matthew Perzanowski, PhD2, Karen Dannemil-

ler1; 1Ohio State University, 2Columbia University Mailman School of

Public Health, 3Centers for Disease Control and Prevention, National

Institute of Occupational Safety and Health.

RATIONALE: Asthma outcomes are associated with early-life exposures

to indoor fungi. Relative abundance (percent taxa in a sample) canmeasure

fungal diversity but not total fungal load, which is crucial for symptom

severity among non-allergic asthmatics. In this study, we utilize quanti-

tative polymerase chain reaction (qPCR) to provide absolute quantification

which offers improved exposure characterization when combined with

DNA sequencing data.

METHODS: Bedroom dust samples were collected from participants in

the Neighborhood Asthma and Allergy Study (NAAS) in New York City, a

cross-sectional study of children living in higher (HAPN) and lower

(LAPN) asthma prevalence neighborhoods. We performed DNA extrac-

tions on known masses of dust and quantified spore equivalents using

qPCR. Absolute concentration was calculated as spores/mg-dust values by

multiplying relative abundances for taxa.

RESULTS: A total of 762 fungal taxa were present in at least 20% of sites.

Analysis of relative abundance found 17 taxa to be higher in HAPN than

LAPN homes and 29 taxa to be higher in LAPN homes. Analysis of

absolute quantification found increased mean concentration of 10 taxa—

including Bradymyces oncorhynchi and Curvularia alcornii—to be posi-

tively associated with HAPN homes and 5 taxa—including

Cryptococcus saitoi—to be positively associated with LAPN homes.

CONCLUSIONS: Analysis of relative abundance alone may overesti-

mate the true number of significant fungal associations, as compared to

absolute quantification of taxa. Thus, it is important to obtain absolute

quantification of fungal taxa in the indoor environment to better

characterize exposure, especially among asthmatics.
Y
533 Fungal allergen production in floor dust: The
effects of relative humidity, house dust, and
carpet fiber material
S
U
N
D
A
Karen Dannemiller1, Nicholas Nastasi1, Sarah Haines, MS2, Lingyi Xu3,

Hadler Da Silva4, Adnan Divjan5, Chad Rappleye1, Matthew

Perzanowski, PhD4, Brett Green, PhD FAAAAI6; 1Ohio State University,
2The Ohio State University, 3University of California Berkeley,
4Columbia University, 5Columbia University Mailman School of Pu,
6Centers for Disease Control and Preventi.

RATIONALE: Fungi in dust deposited in carpet is an important source of

human exposure to inhalant fungal allergens in homes through resuspen-

sion. However, better understanding is needed on how factors such as

carpet fiber materials, the presence/absence of house dust on carpets, and

the relative humidity (RH) affect fungal growth in carpet and production of

major fungal allergens such as Alt a 1.

METHODS: Laboratory chamber studies were performed to quantify

fungal growth and Alt a 1 allergen production in carpet and dust from three

homes in Ohio at varying RH conditions (50, 85, 90, 95,nd 100%). New

carpet inoculated with fungi was used to test the effects of carpet fiber

materials (olefin, nylon, and wool) and presence/absence of dust (20 g/m2)

on fungal growth. Fungal growth was quantified by qPCR analyses and

visualized by confocal and scanning electron microscopy. Alt a 1 was

measured by ELISA.

RESULTS: For all sample sites, elevated RH (>85%) significantly

increased fungal growth (P<0.05) and increased Alt a 1 quantity up to

100-fold. Fiber materials also affected fungal growth with nylon support-

ing the most total fungi, followed by wool then olefin fibers. The presence

of house dust increased fungal quantity in all fiber materials by 10 to 100

times compared to no dust. Microscopy revealed fungal structures
indicating vegetative growth and reproduction such as hyphae, conidio-

phores, and spores/conidia within carpet fibers.

CONCLUSIONS: These data demonstrate that RH, house dust, and fiber

material type can influence fungal growth and production of Alt a 1 in

carpet dust.
534 Anti-Alternaria IgE antibodies are associated
with emergency department visits among low-
income children with asthma in New York City
Adnan Divjan1, Hadler Da Silva1, Brett Green, PhD FAAAAI2, Karen

Dannemiller3, Lori Hoepner, DrPH1, Andrew Rundle, DrPH1, Frederica

Perera, PhD1, Rachel Miller, MD FAAAAI4, Matthew Perzanowski,

PhD1; 1Columbia University Mailman School of Public Health, 2Centers

for Disease Control and Preventi, 3Ohio State University, 4Columbia Uni-

versity College of Physicians and Surgeons.

RATIONALE: Despite the established link between sensitization to the

fungus, Alternaria alternata and asthma, the importance of A. alternata
sensitization to asthma morbidity in lower-income urban communities re-

mains poorly understood relative to sensitization to cockroach, dust mite

and mouse. We hypothesized that among children living in lower-income

New York City (NYC) neighborhoods, sensitization to A. alternata would

be a risk factor for current asthma symptoms and related emergency depart-

ment visits, independent of sensitization to other common inhalant

allergens.

METHODS: With the Columbia’s Center for Children’s Environmental

Health (CCCEH) birth cohort study, children of Dominican and African-

American mothers living in NYC were followed prospectively. Serum

collected at age 7 or 9 years was assayed (positive5 ≥0.1 IU/ml) for

specific IgE to A. alternata and common inhalant allergens.

RESULTS: The prevalence of sensitization to A. alternata was 9.7%

(n5290). Children with IgE to A. alternata were more likely to have had

asthma symptoms in the 12 months prior to serum collection (PR51.61,

P50.015), however, this association did not remain statistically significant

when adjusting for sensitization to other inhalant allergens. Among the

children with asthma symptoms (n5101), IgE to A. alternata was a risk

factor for ED visits (PR52.04, P50.016), including after controlling for

sensitization to other inhalant allergens (PR51.99, P50.019).

CONCLUSIONS: Among 7 to 9-year-old children living in lower-income

NYC neighborhoods, sensitization to Alternaria was not very common;

however, sensitization was a risk factor for asthma related ED visits inde-

pendent of other common inhalant allergen sensitizations suggesting A. al-

ternata sensitization might contribute to urban asthma morbidity.
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535 Food Allergen Specificity of Circulating T cells
in Eosinophilic Esophagitis Patients
Julianna Dilollo1, Michael Gonzalez, PhD1, Leah Wilkey, BA1, James

Garifallou1, Hakon Hakonarson, MD, PhD1, Jonathan Spergel, MD PhD

FAAAAI1, David Hill, MD PhD1; 1Children’s Hospital of Philadelphia.

RATIONALE: Eosinophilic esophagitis (EoE) is a chronic, T cell-

mediated disease that is triggered by specific foods and results in

progressive esophageal dysfunction. However, we have limited knowledge

of the antigen specificity and TCR diversity of T cells in this condition.

Identifying disease-causing antigen/TCR clonotypes in EoE patients will

provide useful information to aid the development of novel diagnostic and

therapeutic approaches.

METHODS: We isolated peripheral blood mononuclear cells from

patients with EoE or healthy controls and cultured them in vitro in the

absence or presence of fivemilk antigens. T cell expansion and type 2 cyto-

kine production were measured. Single cell TCR sequencing with linked

RNA sequencingwas performed to examine clonotype expansion and tran-

scriptional response in response to antigen stimulation.

RESULTS: In contrast to peripheral CD4+ T cells from non-allergic con-

trols, cells from patients with milk-triggered EoE divide and produce type

2 cytokines in response to milk stimulation. Single-cell TCR sequencing

reveals milk-induced clonal expansion of T cell subsets, and identifies spe-

cific T cell clonotypes that are enriched upon milk stimulation. Milk-en-

riched T cell clonotypes shared transcriptional features with T cells from

inflamed EoE esophageal mucosa.

CONCLUSIONS: Food-specific T cells circulate in the blood of EoE

patients, and are detectable after stimulation with food allergens. TCR

repertoire analysis reveals expansion of CDR3s with high probability for

allergen epitope specificity. This work improves our understanding of the

pathophysiology of EoE, and is an important step towards developing

efficient, definitive, and minimally invasive diagnostic tools for identifi-

cation of EoE-causal foods.
536 TNF Superfamily Member 14 (TNFSF14/LIGHT) Is
Present In Eosinophilic Esophagitis And
Promotes A Pro-Inflammatory Phenotype In
Esophageal Fibroblasts
Mario Cabrero Manresa1, Austin Chiang2, Lucas Dohil2, Howard

Brickner2, Praveen Akuthota, MD3, Nathan Lewis2, Michael Croft4,

Seema Aceves, MD PhD FAAAAI3; 1University of California San Diego,
2University of California San Diego, School of Medine, 92093 La Jolla,
3University of California, San Diego, 4La Jolla Institute for Immunology,

92037, La Jolla.

RATIONALE: Fibrosis is a hallmark complication in Eosinophilic

esophagitis (EoE) associated with clinical dysphagia and strictures. The

cytokine Tumor Necrosis Factor Superfamily member 14 (TNFSF14), aka

LIGHT, can drive inflammation and fibrosis in various disease models. We

hypothesized that LIGHT may play a role in EoE.

METHODS: We used primary esophageal fibroblasts from 6 healthy

donors and 10 pediatric patients with active EoE, and eosinophils from 6

donors. Analysis of T cell single cell RNAseq, FACS and IHCwere used to

assess expression of LIGHTand its receptors in EoE. RNAseq was used to

compare LIGHTand TGF-b1 induced gene expression in esophageal FBL.

FACs and qRT-PCR were used to analyze expression of receptors,

cytokines, chemokines and adhesion molecules in esophageal fibroblasts.

Adhesion of eosinophils to esophageal fibroblasts was examined following

LIGHT treatment.

RESULTS: LIGHT transcripts were present in T cells in active EoE.

HVEM and LTbR were expressed on esophageal fibroblasts. LIGHT

induced a unique pro-inflammatory gene expression profile as compared to

TGF-b1. LIGHT induced the expression of the adhesion molecules

VCAM1 and ICAM1. TGF-b1 pretreatment increased HVEM expression

(2.99 fold, p50.0087) and LIGHT-induced ICAM-1 expression (3.03 fold,

p<0.0001). Co-culture of IL-5 primed eosinophils with LIGHT treated
esophageal fibroblasts enhanced the adhesion of eosinophils to esophageal

fibroblasts (p50.0116)

CONCLUSIONS: Our data supports a role for LIGHT in EoE and the

existence of a potential TGF-ß1-LIGHT mechanistic regulatory network.

LIGHT promotes eosinophil migration via activation of esophageal

fibroblasts and may serve as a novel therapeutic target in EoE.
537 Budesonide Oral Suspension Improves
Histologic Features In Patients With
Eosinophilic Esophagitis: Results From A
Phase 3, Randomized, Double-blind, Placebo-
Controlled Trial
Margaret Collins, MD1, Ikuo Hirano, MD2, David Katzka, MD3, Anto-

nella Cianferoni, MD PhD FAAAAI4, James Williams, MD5, Nirav De-

sai5, Lan Lan6, Evan Dellon, MD MPH7; 1Department of Pathology and

Laboratory Medicine, Cincinnati Children’s Hospital Medical Center,

University of Cincinnati College of Medicine, Cincinnati, OH, 2Division

of Gastroenterology and Hepatology, Northwestern University Feinberg

School of Medicine, Chicago, IL, 3Division of Gastroenterology and Hep-

atology, Mayo Clinic, Rochester, MN, 4Division of Allergy and Immu-

nology, Children’s Hospital of Philadelphia, Philadelphia, PA, 5Shire,

Lexington, MA, a Takeda company, 6Takeda Pharmaceuticals, 7Center

for Esophageal Diseases and Swallowing, Division of Gastroenterology

and Hepatology, Department of Medicine, University of North Carolina

at Chapel Hill, Chapel Hill, NC.

RATIONALE: To understand the effect of budesonide oral suspension

(BOS) on histology in patients with eosinophilic esophagitis (EoE).

METHODS: This phase 3, double-blind, multicenter, placebo-controlled

trial (SHP621-301; NCT02605837) randomized patients aged 11–55 years

with EoE and dysphagia to receive BOS (2.0 mg BID) or placebo for 12

weeks. Biopsies were taken at screening and at week 12/end-of-treatment

and evaluated histologically.

RESULTS: Overall, 318 randomized patients received ≥1 dose of study

drug (BOS, n5213; placebo, n5105). Baseline characteristics were

comparable between groups: overall mean (SD) age, 33.9 (12.0) years;

male, 60.1%; and white, 94.7%. BOS-treated patients had a greater

histologic response than placebo-treated patients for each outcome

measure after 12 weeks of therapy (all comparisons are BOS vs placebo):

≤1 eosinophil/high-powered field (eos/hpf), 32.4% vs 0.0%; ≤6 eos/hpf

(co-primary endpoint), 53.1% vs 1.0%; and <15 eos/hpf, 62.0% vs 1.0%

(all p<0.001). Improvements in peak eos/hpf from baseline to week 12

were greater in BOS- than placebo-treated patients (least-squares [LS]

mean change [SEM]: overall, 255.2[3.4] vs 27.6[4.3]; proximal, 234.0

[2.5] vs 25.5[3.2]; mid, 243.3[3.0] vs 212.9[3.7]; distal, 238.0[2.9] vs

24.9[3.7]; all p<0.001). Improvements in EoE histology scoring system

(EoEHSS) grade (severity) and stage (extent) total score ratios were signif-

icantly greater in BOS- than placebo-treated patients (LS mean change

[SEM]: grade, 20.22[0.01] vs 20.03[0.02]; stage, 20.2[0.01] vs 0.0

[0.02]; both p<0.001). BOS was generally well tolerated.

CONCLUSIONS: Twelve weeks of BOS therapy leads to significant

improvements in peak eosinophil counts and EoE HSS scores, a more

robust and validated histologic assessment.
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538 Examination of Aeroallergen-Specific
Immunoglobulin G4 (sIgG4) in Patients with
Eosinophilic Esophagitis (EoE)
Rung-chi Li1, Jeffrey Wilson, MD PhD1, Lisa Workman, BA1, Barrett

Barnes1, Bryan Sauer1, Thomas Platts-Mills, MD PhD FAAAAI1, Emily

McGowan, MD PhD FAAAAI1; 1University of Virginia1.

RATIONALE: Recent studies have demonstrated higher food sIgG4

levels in children with EoE. There is little information on sIgG4 levels to

aeroallergens, which may be another potential driver of inflammation in

these patients.

METHODS: This was a case-control study of pediatric and adult patients

enrolled in the prospective UVA EoE Cohort Study. Diagnosis of EoE was

made per consensus guidelines. Serum sIgG4 was measured to milk

components (Bos d 4, 5, 8), wheat, egg, peanut, soy, timothy grass, birch,

ragweed, and cat by ImmunoCAP. Analyses were stratified by age, and

differences in mean levels of sIgG4 between EoE and controls were

assessed by Mann Whitney U.

RESULTS: A total of 46 individuals (age 1-58; 48% pediatric; 67%male;

26% control) were included in these analyses. Compared to controls,

children with EoE had significantly higher sIgG4 levels to all foods, grass

(0.33 v. 0.10mg/mL; p50.02) and ragweed (0.28 v. 0.03mg/mL; p50.03),

but not to cat or birch. Food, but not aeroallergen, sIgG4 levels were highly

correlated with peak eosinophil counts in children. Among adults with

EoE, there were significantly higher levels of sIgG4 to milk components

(61.5 v. 7.5mg/mL; p50.02) and wheat (23.1 v. 2.1mg/mL; p50.046),

but there was no significant difference in sIgG4 to other foods or

aeroallergens.

CONCLUSIONS: Whereas sIgG4 levels to milk and wheat are consis-

tently higher in patients with EoE, this is not true for sIgG4 to

aeroallergens. Whether food sIgG4 is pathogenic in EoE or a by-product

of an underlying dysregulated adaptive immune response is unknown and

warrants further study.
539 AK002, an Anti-Siglec-8 Antibody, Depletes
Tissue Eosinophils and Improves Dysphagia
Symptoms in Patients with Eosinophilic
Esophagitis
S
U
N
D
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Y

Ikuo Hirano, MD1, Kathryn Peterson, MD2, Joseph Murray3, Evan

Dellon, MDMPH4, Gary Falk, MDMS5, Nirmala Gonsalves, MD1, Mirna

Chehade, MD MPH6, John Leung, MD7, Robert Genta, MD8, Paneez

Khoury, MD FAAAAI9, Adam Bledsoe3, Camilla Shaw, RN10, Henrik

Rasmussen, MD PhD10, Bhupinder Singh, MD10, Alan Chang10, Amol

Kamboj, MD10, Marc Rothenberg, MD PhD FAAAAI11; Northwestern

University, 2University of Utah, 3Mayo Clinic Rochester, 4University of

North Carolina, 5University of Pennsylvania, 6Icahn School of Medicine

at Mount Sinai, 7Tufts University, 8Baylor College of Medicine, 9NIH/

NIAID, 10Allakos, Inc., 11Children.

RATIONALE: Eosinophilic GI disorders (EGIDs) are caused by the

accumulation and activation of eosinophils and mast cells. AK002 (anti-

siglec-8 antibody) depletes eosinophils and inhibits mast cell activity,

potentially addressing the underlying pathophysiology of EGIDs. AK002

reported statistically significant reductions in eosinophil counts and

improvements in eosinophilic gastritis/gastroenteritis (EG/EGE) symp-

toms in a prospective Phase 2 randomized controlled trial (RCT) study in

patients with EG/EGE. Here we report the efficacy of AK002 in the

subgroup of patients with concomitant eosinophilic esophagitis (EoE).

METHODS: EG/EGE patients with active moderate -to-severe symptoms

were randomized in double-blind fashion to AK002 or placebo for four

monthly doses of AK002 or placebo. Patients who had concomitant EoE

were also assessed for change in esophageal eosinophil count and patient-

reported dysphagia severity (scale 0-10) relative to baseline.

RESULTS: Of the 59 EG/EGE patients, 25 (42%) had concomitant EoE

(15 randomized to AK002, 10 to placebo). At baseline, mean esophageal

eosinophils were 43 and 79 eos/hpf for AK002 and placebo, respectively.
Mean baseline dysphagia symptom scores were 4.0 and 4.5 for AK002 and

placebo, respectively. Ninety-three percent (13/14) of AK002-treated

patients had esophageal eosinophil counts reduced to ≤ 6 eos/hpf

compared to 11% (1/9) of the placebo group (p50.0002). AK002 patients

experienced a 53% mean improvement in dysphagia severity compared to

17% in placebo.

CONCLUSIONS: Patients with clinical manifestations of EoE concom-

itant with EG/EGE demonstrated symptom and histologic improvement

with AK002. These data alongwith the results in the patients with EG/EGE

suggest that AK002 is a promising targeted therapy for multiple EGIDs.
540 Development of an Antibiotic Allergy Program to
Address a Clinical Gap in the Antibiotic
Stewardship of Cystic Fibrosis Patients
Karen Anstey, MD1, Mary Ellen Kleinhenz, MD1, Iris Otani, MD1; 1Uni-

versity of California, San Francisco.

RATIONALE: Up to 60% of cystic fibrosis (CF) patients have antibiotic

hypersensitivity reactions (HSRs) that prevent administration of antibiotics

critical to CF care [PMID:24169544]. Timely, comprehensive evaluation

of antibiotic HSRs allowing patients to receive life-saving antibiotics are

essential for high-quality CF care.

METHODS: A clinical programwas started 2/19/2019 to address barriers

to allergy evaluation for adult patients followed at a CF Center (n596).

Allergists evaluated patients during routine CF visits, decreasing the need

for additional outpatient and inpatient consultations solely for allergy

testing. Evaluations focused on HSRs to priority antibiotics for CF care

(beta-lactam, sulfamethoxazole-trimethoprim). Non-priority antibiotic

HSRs were evaluated on request. Allergists documented Antibiotic

Allergy Plans (AAPs) with guidance for antibiotic reintroduction in

patients’ medical records and updated allergy records with comments

directing providers to AAPs.

RESULTS: After 6 months, 70% (28/40) of CF patients with a

documented priority antibiotic allergy had received routine CF follow-

up. The majority (71%, 20/28) received allergy evaluation and at least one

priority antibiotic allergy was removed in 40% (8/20). Two additional

patients were evaluated for non-priority antibiotic allergies. After evalu-

ation, 32% (7/22) received at least one antibiotic originally documented as

an allergy. Importantly, 86% (6/7) received an antibiotic despite retention

of the antibiotic in the allergy record due to AAPswith clearly documented

reintroduction plans.

CONCLUSIONS: Allergy involvement in CF clinic and linkage of

allergy records to antibiotic reintroduction plans were successful strategies

for timely allergy evaluation and subsequent antibiotic reintroduction. This

highlights the importance of allergists in the care of patients requiring high

antibiotic utilization.
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541 Pediatrician Knowledge and Implementation of
the 2017 NIAID Addendum Guidelines for
Prevention of Peanut Allergy
Lauren Rothstein1, Deepti Deshpande, MD2, Matthew

Perzanowski, PhD2, Rachel Miller, MD FAAAAI3, Joyce Yu, MD

FAAAAI4; 1Caremount Medical, 2Columbia University, 3Columbia Uni-

versity College of Physician, 4Columbia University Medical Center.

RATIONALE: Peanut allergy is the leading cause of food anaphylaxis and

death. The mainstay for treatment of peanut allergy remains avoidance.

Overturning prior recommendations of allergic food avoidance, recent

NIAID guidelines (2017) recommended early introduction of peanuts to

high-risk infants for the prevention of peanut allergy.We hypothesized that

adequate pediatrician guideline knowledge will predict successful imple-

mentation and that a brief educational intervention will improve short-term

knowledge.

METHODS: Using a cross-sectional design, we surveyed Pediatricians

before and after a brief educational intervention at institutions with

Pediatric residency programs. Adequate pediatrician knowledgewas based

on a composite score addressing guideline familiarity and knowledge of

the high risk factors. Successful guideline implementation was based on at

least 3/ 4 appropriate responses indicating guideline implementation using

clinical scenario vignettes.

RESULTS: Out of 380 pediatricians surveyed at 66 different institutions,

19% had adequate knowledge of the guidelines. Pediatricians with

adequate knowledge of the guidelines had a higher odds of implementing

the guidelines (adjusted OR 7.28, 95% CI 2.88-18.42). Although there was

a statistically significant increase in overall knowledge post-education (p

<0.0001), pre-post individual question scores highlight areas of confusion
in the guidelines.

CONCLUSIONS: Adequate Pediatrician knowledge of the NIAID

Peanut allergy prevention guidelines significantly improves odds of

successful implementation; however, 4 out of 5 Pediatricians lack adequate

knowledge. A targeted and sustained effort will likely be needed to

improve Pediatrician knowledge of these guidelines to create a meaningful

impact on reducing peanut allergy in high-risk children.
542 Using the Electronic Health Record and a
School-based Education Program to Increase
Asthma Management Plan Creation
Nicholas Antos1, Santiago Encalada2, Robert Rohloff, MD3, Adam Tra-

ner1, Nicole Fortuna, DO4, Steven Proper, DO PhD5, Priya

Dokken, DO6, Jessica Jansky1, Ian Reineking1, Brittany Farrell, MS7,

Mark Meuer, MD8; 1Children’s Hospital of Wisconsin, Milwaukee, WI,
2Driscoll Children’s Hospital, Corpus Christi, TX, 3Children’s Medical

Group, Children’s Hospital of Wisconsin, Milwaukee, WI, 4Sixteenth

Street Community Health Center, Milwaukee, WI, 5Cincinnati Children,
6Greenwood Pediatrics, Denver, CO, 7Wisconsin Asthma Coalition, Chil-

dren’s Health Alliance of Wisconsin, Milwaukee, WI, 8Vandenberg Air

Force Base, Pediatrics.

RATIONALE: AsthmaManagement Plans (AMP) are an educational tool

for families and can convey information to schools. We aimed to increase

AMP usage in pediatric clinics using electronic health record (EHR)

integration combined with educational interventions around asthma in

school and EHR efficiency.

METHODS: Starting in 2015 we created an innovative electronic fillable

AMP in our EHR, including the School-based Asthma Management

Program (SAMPRO) versionwhich contains information and approvals for

schools. This allows for the creation and delivery of AMP and school form

in one step and increases discussion on asthma in schools. To bolster usage,

we devised a unique educational program containing an overview of

SAMPRO, AMP importance at home and school, and EHR efficiency.
Different techniques were trialed including grand rounds, in-office,

computer lab, and online based programs.

RESULTS: Percent of asthmatics with an AMP completed was monitored

via statistical process control chart for asthma visits at all primary care

pediatric locations (>100 providers, 26 clinics, 400-500 asthma visits/

month). After initial implementation compliance steadily increased but

plateaued at about 40% by 12 months. Our educational program was

implemented in specific clinics and then across the organization. All

education methods caused varied but significant improvement by about

10% every 4 months. Compliance has been sustained at an average mean

around 75% for >9 months and AMP have measurably reached schools.

CONCLUSIONS: Through innovative EHR integration of an AMP and

school form, combined with an educational program on SAMPRO and

EHR efficiency, we successfully increased AMP use in pediatric clinics.
543 Improving Knowledge of Epinephrine Auto-
injector use and Peanut Guidelines at an
Academic Medical Center
Andrea Aguilera1, Meagan O’Neill, MD1, James Slaven1, Girish Vital-

pur, MD FAAAAI1; 1Indiana University School of Medicine.

RATIONALE: Health care provider (HCP) knowledge on use of

epinephrine auto-injectors (EAIs) has not been widely studied. HCP

awareness of peanut introduction guidelines can vary. This study assessed

the impact of a quality improvement program to improve knowledge on

EAI use and peanut introduction guidelines among trainees at an academic

children’s hospital.

METHODS: Pediatric residents anonymously completed surveys on EAIs

and peanut introduction in June 2018 and 2019. Between June 2018 and

2019, a peanut introduction educational video and handout was distributed

to clinics; EAI emergency simulation sessions were instituted monthly;

online independent-learning modules were incorporated into the pulmo-

nary rotation; and an educational podcast was published. First and second

surveys were compared to assess for improvement.

RESULTS: Resident response rates were 48%(95/198) and 53%(71/133)

in 2018 and 2019, respectively. Forty-nine percent of respondents had

previously taken the survey (n535/71;49%). EAI knowledge improved

from 60% in 2018 to 82% in 2019 (p50.02). Comfort on how to introduce

peanut improved from 39% in 2018 to 62% in 2019 (p50.01). However,

resident knowledge on age of introduction and identification of high-risk

candidates for peanut allergy did not show significant change (p50.72;

p50.30). Survey re-takers revealed no significant improvement on these

variables either (p50.09; p50.12, respectively). Re-takers were more

likely to recognize early introduction of peanut products was recommen-

ded [Re-takers n532/35(91%) vs first time n530/36(83%), p50.02].

CONCLUSIONS: After changing resident curriculum to cover EAI use

and peanut introduction guidelines, resident knowledge significantly

improved on the use of EAI, but showed less improvement on peanut

introduction guidelines.



J ALLERGY CLIN IMMUNOL

VOLUME 145, NUMBER 2

Abstracts AB169

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
544 Longitudinally Evaluating the Impact of the
ASTHMAXcel Adventures Mobile App on
Asthma Knowledge, Clinical Outcomes, and
Patient Satisfaction in a Pediatric Population
Brian Hsia1, Iris Lin1, Obumneme Njeze, BS1, Emine Cosar1, Anjani

Singh1, Sunit Jariwala, MD FAAAAI1; 1Albert Einstein College of Med-

icine and Montefiore Medical Center, Bronx, NY.

RATIONALE: Our group previously performed a pilot study on our

ASTHMAXcel Adventures mobile app and demonstrated significant post-

intervention increases in asthma knowledge measured by the Asthma

Illness Representation Survey (AIRS). This study evaluates the longitudi-

nal impact of ASTHMAXcel Adventures on asthma knowledge, clinical

outcomes, and patient satisfaction.

METHODS: ASTHMAXcel Adventures includes games and videos with

personalized feedback to promote guideline-based asthma management.

The AIRS questionnaire, Asthma Control Test (ACT), Pediatric Asthma

Impact Survey (PAIS), and Client Satisfaction Questionnaire (CSQ) were

administered to patients 7-17 years to assess asthma knowledge, asthma

control, quality of life, and satisfaction with the intervention. Patients

reported the number of asthma-related ER visits, prednisone use, and

hospitalizations. Analysis was performed with the paired 2-sample t-test.

RESULTS: 39 patients (female519) participated in the study.Mean AIRS

scores demonstrated significant increases from baseline immediately post-

intervention (46.2 vs 48.8, p50.001), after 4 months (46.2 vs 49.4,

p50.001), and after 6 months (46.2 vs 48.8, p50.000002). Both ACT and

PAIS scores demonstrated improvements from baseline to 4 and 6 months

(ACT: 17.0 vs 20.3, p50.0002; 17.0 vs 19.9, p50.001; PAIS: 43.3 vs 34.1,

p50.001; 43.3 vs 31.2, p50.00004). Patients reported significant de-

creases in ER visits and prednisone use from baseline to 4 and 6 months

(ER: 0.46 vs 0.13, p50.03; 0.46 vs 0.08, p50.02; Prednisone: 0.49 vs 0.13,

p50.02; 0.49 vs 0.03, p50.003). Patient satisfaction was high with mean

CSQ ;30 (out of 32) at all visits.

CONCLUSIONS: Our study demonstrated longitudinal improvements in

asthma knowledge and clinical asthma outcomes post-initiation of

ASTHMAXcel Adventures.
A
Y
545 Dupilumab Treatment Improves Sense of Smell

in Patients With Chronic Rhinosinusitis With
Nasal Polyps – Pooled Results From the
SINUS-24 and SINUS-52 Phase 3 Trials
S
U
N
D
Joaquim Mullol, MD PhD FAAAAI1, Joseph Han, MD FAAAAI2, John

Bosso, MD FAAAAI3, Leda Mannent, PhD4, Nikhil Amin, MD5, Seong

Cho, MD FAAAAI6, Claus Bachert, MD PhD7; 1IDIBAPS, 2Eastern Vir-

ginia Medical School, 3Hospital of the University of Pennsylvan, 4Sanofi

Research & Development, 5Regeneron Pharmaceuticals, 6University of

South Florida Morsani College, 7Ghent University.

RATIONALE: Chronic rhinosinusitis with nasal polyps (CRSwNP) is a

type 2 inflammatory disease with a high symptom burden, with loss of

smell a troublesome symptom generally refractory to existing therapies.

Dupilumab, a human monoclonal antibody, blocks the shared receptor

component for interleukin-4/interleukin-13, key drivers of type 2 inflam-

mation. We report dupilumab effect on sense of smell in the pooled intent-

to-treat population with CRSwNP from the SINUS-24 (NCT02912468)

and SINUS-52 (NCT02898454) studies.

METHODS: SINUS-24 patients were randomized 1:1 to 24 weeks of

subcutaneous dupilumab 300mg or placebo every 2 weeks (q2w). SINUS-

52 patients were randomized 1:1:1 to subcutaneous dupilumab 300mg q2w

for 52 weeks; dupilumab 300mg q2w for 24 weeks then q4w for 28 weeks;

or placebo q2w for 52 weeks. Sense of smell was analyzed using:

University of Pennsylvania Smell Identification Test (UPSIT) score (0–

40), patient-reported loss-of-smell score (0–3), and decreased-smell/taste

score on the Sino-Nasal Outcome Test (0–5).

RESULTS: At baseline, smell sense was impaired (mean scores: UPSIT,

13.98; loss of smell, 2.74; decreased smell/taste, 4.28) and 77.6% of
patients were anosmic (UPSIT score ≤18). Percentage of anosmic patients

decreased to 28.0% at Week 24 with dupilumab and 77.1% with placebo.

Dupilumab improved smell sense at Week 24 (least-squares mean differ-

ence vs placebo; all nominal P<0.0001): UPSIT, +10.57; loss of smell,

–1.04; decreased smell/taste, –1.97. Common adverse events (in >5% of

patients) were nasopharyngitis, NP, headache, injection-site erythema,

asthma, and epistaxis, all more common with placebo.

CONCLUSIONS: Dupilumab improved sense of smell in patients with

severe CRSwNP and was well tolerated.
546 Addition of Sealant Significantly Augments the
Effect of Nasal Steroid Against the Resurgence
of Nasal Polyps
Todor Popov1, Tanya Kralimarkova2, D. Hristova2, Tihomir Mustakov3,

G. Christoff4, Lawrence Dubuske, MD FAAAAI5; 1University Hospital

Sv. Ivan Rilski, Sofia, Bulgaria; Medical Center Excelsior, Sofia, Bulgaria,
2University Hospital Alexandrovska, Sofia, Bulgaria, 3Medical University

Sofia, 4Faculty of Public Health, Medical University Sofia, Sofia,

Bulgaria, 5GeorgeWashington University School of Medicine, Washing-

ton, DC, USA.

RATIONALE: Patients with chronic rhinosinuitis with nasal polyps

(CRSwNP) are usually subjected to aggressive pharmacological and/or

surgical treatment. Temporary relief, however, is most often followed by

resurgence of nasal polyps. Beneficial results in CRSwNP were achieved

by adding a mucoadhesive sealant, powder hydroxyl-propyl-methyl-cel-

lulose (HPMC), to maintenance intranasal steroid (INS) after pulse

treatment with oral corticosteroid.

METHODS: 9 patients with CRSwNP (median age 52, range 37-58 years;

6 women; 5 asthmatics) were treated by repeated bursts of oral steroid

treatment upon resurgence of their polyps followed by maintenance INS

treatment. The relative remission was assessed after oral steroid pulse (30

mg of prednisolone for 10 days) and subsequent INS (Mometasone furoate,

2x50mcg per nostril per day) during their last and next to last exacerbation,

when they added after each dose of INS one puff of pHPMC. The duration

of the remission was defined as the time lapse between appearance of the

sense of smell after the oral steroid boost and its disappearance as a sign of

resurgence of the polyps.

RESULTS: The mean duration6s.e.m. of the relative remission after INS

maintenance alone was 8.761.2 weeks. Four patients on INS + pHPMC

never lost their sense of smell again, the duration of their remission lasting

at least to end of the time of analysis of the data: 23.464.2 weeks.

Interestingly, patients on INS + pHPMS reported fewer adverse events.

CONCLUSIONS: pHPMCmay represent useful addition to maintenance

INS therapy in subjects with CRSwNP.
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547 Endotyping of chronic rhinosinusitis with nasal
polyp based on eosinophil, mast cell and
basophil microparticles in nasal lavage fluid
Toru Takahashi, MD, PhD1, Atsushi Kato, PhD2, Lydia Suh, BS3, Ro-

derick Carter3, Kathleen Harris4, Caroline Price5, Kathryn Hulse, PhD5,

Leslie Grammer, MD FAAAAI5, Anju Peters, MD MSCI FAAAAI6,

Bruce Tan, MD MS5, David Conley, MD3, Robert Kern, MD5, Robert

Schleimer, PhD FAAAAI2; 1Northwestern University, Feinberg School

of Medicine, 2Northwestern University Feinberg School, 3Northwestern

University Feinberg School of Medicine, 4Northwestern Univ. Feinberg

Sch. Med., 5Northwestern University, 6Northwestern University Medical

School.

RATIONALE: Microparticles (MPs) are extracellular vesicles shed from

membrane of activated cells. High counts of eosinophils, mast cells and

basophils are detected in nasal polyps in patients with chronic rhinosinu-

sitis with nasal polyps (CRSwNP).

METHODS: Nasal lavage fluids (NLFs) were collected from 29 controls

and 154 subjects with CRSwNP in 2016-2019. EMR1(+)MPs (Eosinophil

MPs:EosMPs), FcεRI(+)c-kit(+)MPs (Mast cell MPs:MCMPs) and

CD203c(+)c-kit(-)MPs (Basophil MPs:BasoMPs) in NLFs were measured

by flow cytometry.

RESULTS: Hierarchical cluster analysis based on EoMPs, MCMPs and

BasoMPs levels classified CRSwNP subjects into 4 main clusters as

follows; Cluster-1 (n549): High BasoMPs (3.0-fold, vs. controls) /Low

MCMP (0.4-fold) /Normal EosMPs (1.2-fold); Cluster-2 (n536): Normal

EosMPs (1.0-fold), MCMPs (0.6-fold) and BasoMPs (1.0-fold); Cluster-3

(n525): High EosMPs (1.9-fold), MCMPs (2.8-fold) and BasoMPs (3.4-

fold); Cluster-4 (n544): High EosMPs (1.7-fold) and MCMPs (1.8-fold)

/Normal BasoMPs (1.2-fold). The proportion of atopy (Skin test positive)

was higher in Cluster-3 (91%, p<.0005) and Cluster-4 (66%, p<.004) than

in Cluster-2 (47%) but not Cluster-1 (56%, p5.45). The proportion of

comorbid asthma was higher in Cluster-3 (68%) than in Cluster-2 (39%,

p<.03), Cluster-1 (45%, p<.06) or Cluster-4 (50%, p5.14). The proportion

of history of prior surgery was higher in Cluster-1 (51%, p5.10) and

Cluster-3 (66%, p<.02) than in Cluster-2 (33%), but not in Cluster-4 (28%,

p5.60). Fourteen AERD subjects were distributed as follows; Cluster-1

(n54), Cluster-2 (n51), Cluster-3 (n55), Cluster-4 (n54).

CONCLUSIONS: We identified distinct endotypes based on eosinophil,

mast cell, and basophil activation within CRSwNP, and these endotypes

were significantly and differentially correlated with the presence of severe

Type 2 phenotypes.
548 Comparison of Surgical Outcomes in Chronic
Rhinosinusitis based on Allergic Sensitization
Grace Lee1, Melissa Borofsky1, Ameet Singh1, Anjeni Keswani, MD2;
1George Washington University School of Medicine and Health Sciences,
2George Washington University School of Medicine.

RATIONALE: The role of allergy in outcomes of functional endoscopic

sinus surgery (FESS) in chronic rhinosinusitis (CRS) is unclear. The

purpose of this study is to assess if allergic sensitization predicts a

difference in surgical outcomes.

METHODS: A retrospective chart review was conducted on 70 patients

who had allergy testing and had undergone FESS by one otolaryngologist

between 2016 and 2019. Sinonasal Outcome Test-22 (SNOT-22) scores

were measured pre-operatively and post-operatively at 1, 3, 6, and 12

months to assess CRS symptoms. Pre-operative sinus CT scans were

assessed via Lund-McKay score. Additional factors such as eosinophil

counts and IgE counts were examined.

RESULTS: There was a statistically significant improvement in SNOT-22

scores at 1, 3, 6, and 12 months after sinus surgery compared to baseline

(p50.01). There was a trend toward greater improvement in SNOT-22

scores in the non-allergic patients at 3 months compared to the allergic

group, although this did not continue at 6 and 12 months (p 5 0.06).

Seasonal versus perennial sensitization did not affect SNOT-22 scores at
baseline or post-operatively. There was no significant difference in SNOT-

22 score improvements at 1, 3, 6, and 12 months post-sinus surgery in the

high eosinophil versus low eosinophil patients nor in high IgE versus low

IgE patients. There was a trend toward greater improvement in the low IgE

group at 1 month post-sinus surgery (p50.07). Patients with worse Lund-

McKay scores did not show a difference in post-operative SNOT-22 scores.

CONCLUSIONS: Allergic sensitization does not appear to predict a

differential symptomatic response to FESS.
549 Mitochondrial Oxidative Stress and Damage Is
Associated with Age-Related Glandular
Remodeling and Nasal Polyp Formation
Ara Jo, PhD1, Mark Tabor, MD1, Yeongae Lee1, Richard Lockey, MD

FAAAAI1, Seong Cho, MD FAAAAI2; 1University of South Florida,
2University of South Florida Morsani Coll.

RATIONALE: Microarray study data demonstrate submucosal gland-

related genes are significantly reduced in nasal polyps (NP) subjects and

elderly controls. We hypothesized that mitochondrial dysfunction in nasal

submucosal glands may be an underlying mechanism of age-related

glandular remodeling and NP development.

METHODS: Polyp tissues from NP subjects and uncinate tissues from

healthy controls in the non-elderly (18-49 yr) and elderly (≥65 yr) were

examined with periodic acid-Schiff (PAS) staining. Immunofluorescence

was used to evaluate markers for mitochondrial antioxidant and fission.

Ultrastructural cellular examination was conducted by transmission

electron microscopy (TEM).

RESULTS: Therewas an age-related reduction of serous cells and relative

increase of PAS-stained mucous cells in submucosal glands in healthy

controls. Glandular remodeling was prominent in NP regardless of age.

TEM results showed that glandular serous versus mucous cells were

damaged more in elderly healthy controls. Unique features of damaged

mitochondria and cell death in elderly controls and NP, were illustrated by

the following: reduced mitochondria size due to increased fission, floating

mitochondria, cytoplasmic vacuoles, decreased number of secretory

granules, and increased intercellular gaps. Immunofluorescence staining

of the submucosal glandular cells from elderly healthy controls and NP

subjects showed a significantly reduced expression of the mitochondrial

antioxidant (SOD2), a maker of a high degree of oxidative stress, and

increased expression of mitochondrial fission protein (DRP-1).

CONCLUSIONS: Increased mitochondrial oxidative stress and damage

was prominent in both the elderly healthy controls and NP subjects.

Mitochondrial dysfunction may play an important role in the age-related

submucosal glandular remodeling process and NP formation.
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550 Activation of TLR3 Inhibits Innate Type 2 Immune
Responses Induced by Alternaria in the Airways
Rinna Tei1, Koji Iijima, PhD2, Takao Kobayashi, PhD2, Hirohito Kita,

MD2; 1Mayo Clinic Rochester and Mayo Clinic Arizona, Scottsdale,
2Mayo Clinic.

RATIONALE: Group 2 innate lymphoid cells (ILC2s) likely play a major

role in allergic immune responses in the airways. However, our knowledge

is limited as to how the activities and functions of these ILC2s are regulated

in vivo. TLR3 recognizes viral double-stranded RNA, and polycytidylic

acid (Poly(I:C)) serves a specific and potent TLR3 agonist. The goal of

this project was to investigate the effects of TLR3 activation on ILC2s.

METHODS: Na€ıve BALB/c mice and IL-5-reporter mice (IL-5-Venus

mice) were pretreated with Poly(I:C) intranasally (i.n.) for 6 to 24 hours

and then exposed i.n. to Alternaria extract. IL-33 release and innate type 2

immune responses were analyzed at 1 hour or 4.5 hours after the exposure

to Alternaria. In addition, lung single cell suspensions were cultured in vi-

tro to address the mechanisms.

RESULTS: Intranasal exposure to Alternaria induced IL-5 and IL-13 pro-

duction in the lungs. The experiments with Il5-reporter mice suggested that

Lin-CD25+CD44hi lung ILC2s are the major source of IL-5. Pretreatment

with Poly(I:C) significantly inhibited Alternaria-induced production of IL-

5 and IL-13, and reduced the proportion of Il5-expressing ILC2s. Poly(I:C)

did not inhibit Alternaria-induced IL-33 release into the BAL fluids, but

promoted IFN-g and IFN-a production in the lungs. IFN-g and IFN-a sup-

pressed type 2 cytokine productions by lung single cells stimulated with

IL-33 in vitro.

CONCLUSIONS: TLR3 activation inhibits ILC2-driven innate type 2

immune response to Alternaria likely through the production of IFNs.

Activation of TLRs may antagonize the innate and type 2 immunostimula-

tory activities of airborne allergens.
551 Reduced innate immunity in asthma
compensated by enhanced anti-viral type 2
responses against experimental rhinovirus (RV)
inoculation
S
U
N
D
A
Y
Larry Borish, MD FAAAAI1, Xin Feng, MD2, Madison Ramsden2,

Elaine Etter, PhD2, Jose Mattos2, Spencer Payne2, Deborah Murphy2,

John Steinke, PhD FAAAAI2; 1University of Virginia Health System,
2University of Virginia.

RATIONALE: Asthma exacerbations triggered by rhinovirus (RV) have

been ascribed to reduced innate immunity. However, previous studies have

not compellingly demonstrated higher viral loads in allergic or asthmatic

subjects and therapeutic interventions to enhance innate immune responses

have not proven effective in preventing exacerbations. We therefore

investigated alternative mechanisms that could explain restriction of RV

infection.

METHODS: RV challenges were performed in healthy control (HC),

allergic rhinitis (AR), and asthma cohorts and viral load post infection was

quantified. Nasal lavage fluid and nasal scrapingscollected on days 1,2,3,4,

and 7 post-infectionwere assayed for innate immune and type 2

inflammation transcripts and proteosomes. Nasal biopsies were obtained

on day 4 post-infection.

RESULTS: AR and asthma cohorts demonstrated worse and more

protracted symptoms compared to HC. Despite this, viral loads were

highest in the HC subjects. AR and asthma cohorts demonstrated reduced

innate immunity including decreased expression of interferon-aand TLR3

(by qPCR and immunohistochemistry). AR and asthma subjects demon-

strated enhanced eosinophilic inflammation, including nasal lavage

eosinophil-derived neurotoxin (EDN) and tissue EDN and major basic

protein. Eosinophils and eosinophil-derived mediators (EDN) were shown

to mediate potent anti-RV efficacy.

CONCLUSIONS: AR and asthma are characterized by reduced innate

immunity and worsened symptoms after RV inoculation. Despite this,

these subjects had lower viral loads. Recruitment of eosinophils in allergic
and asthmatic subjects may restrict RV and compensate for the reduced

innate immunity. However, this anti-viral efficacy of eosinophils may be

accomplished at the cost of worsened symptoms driven by increased

eosinophilic and type 2 inflammation.
552 Exposure of allergic subjects to ragweed pollen
in a pollen exposure chamber recruits
neutrophils that stimulate IL-33 secretion from
airway epithelial cells
Koa Hosoki1, Robert Jacobs, MD2, Sanjiv Sur, MD1; 1Baylor College of

Medicine, 2Biogenics Research Chamber.

RATIONALE: Challenge of mice with ragweed pollen extract (RWPE)

stimulates TLR4-mediated innate neutrophil recruitment. Adoptive trans-

fer of neutrophils into the airways of Tlr4 KO mice reconstitutes RWPE-

induced allergic airway inflammation and IL-33 secretion (PMID

26086549). Here we test the hypothesis that exposure of allergic human

subjects to ragweed pollen stimulates recruitment of neutrophils that stim-

ulate IL-33 secretion from airway epithelial cells.

METHODS: Ten healthy non-allergic subjects and 18 ragweed allergic

responder subjects with allergic rhinitis were exposed to ragweed pollens

in a pollen exposure chamber (PEC) for three hours, and allergic symptoms

scores were recorded (IRB Protocol Number: 1.2016). Blood neutrophils

were isolated from four healthy and four allergic subjects at baseline and at

3h after start of pollen exposure, and cocultured with human bronchial

epithelial cells (HBEC) for 24 hours. IL-33 levels were measured in cell

supernatants.

RESULTS: Exposure of allergic but not healthy non-allergic subjects to

ragweed pollen increased naso-ocular symptom scores in 30 mins that

peaked at 3 hours, and increased the numbers of blood neutrophils. Culture

of neutrophils obtained from allergic and healthy human subjects at

baseline stimulated secretion of IL-33 secretion. Neutrophils obtained

three hours post ragweed exposure stimulated even greater IL-33 secretion.

CONCLUSIONS: Exposure of allergic human subjects to ragweed pollen

in PEC stimulates neutrophil recruitment into the blood. Neutrophils

obtained from subjects after ragweed exposure stimulates greater IL-33

secretion than those obtained at baseline. We suggest that pollen exposure

stimulates neutrophil recruitment, and these neutrophils facilitate allergic

inflammation by stimulating IL-33 secretion from airway epithelial cells.
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553 Novel protease-activated receptor 2 antagonist
as a therapeutic molecule for allergic airway
diseases
Miran Kang1, Jae Sung Nam1, Jeong Jin Park1, Ju Hee Seo1, Youn Wook

Chung1, Joo-Heon Yoon1, Hyung-Ju Cho, MD2; 1Yonsei University Col-

lege of Medicine, Seoul, Korea, 2Yonsei university Collge of Medicine,

Seoul, Korea.

RATIONALE: Allergic rhinitis(AR)/asthma is a chronic disease charac-

terized by airway hyperreactivity and Th2-cytokine-mediated inflamma-

tion. Protease-activated receptor(PAR)-2 is expressed in airway epithelial

cells and various immune cells. Antagonist of PAR2 has been suggested to

be helpful for allergic airway diseases, but there is no effective specific

PAR2-antagonist. We aimed to find a novel molecule to inhibit PAR2 and

investigated its mechanism.

METHODS: We performed high-throughput screening to identify highly

potent/selective inhibitors.Mousemodel ofHDM-inducedAR/asthmawas

used. Allergic phenotypes and therapeutic effect by PAR2-antagonist were

confirmed by sIgE, histology, Th2-related cytokines/genes. The allergy

phenotype of PAR2-ko mice was determined. RNA transcriptomics was

analyzed from nasal/lung tissue. Multiplexing assay, calcium measure-

ment, western blot, realtime-PCR and single-cell(sc) RNAseq were

performed in primary human nasal epithelial(HNE) cells.

RESULTS: Novel PAR2-antagonists were discovered from screening of

natural product library and we found that P2N can block specifically

PAR2(IC50<3mM). The P2N suppressed PAR2AP- or HDM-induced

[Ca2+]i elevation and Th2-cytokines in HNE cells. P2N inhibited cell

proliferation-associated signaling pathway. AR/asthma model using

PAR2-ko mice indicated significantly attenuated allergic phenotypes.

P2N-treated allergic mouse model showed successful inhibition of allergic

phenotypes likely in PAR2-ko mice. Transcriptomics analysis using

RNAseq revealed >250 of upregulated/downregulated genes in PAR2-ko

mice. scRNAseq analysis newly revealed the cell types expressed by PAR2

gene.

CONCLUSIONS: We found a new PAR2-specific antagonist having high

efficacy by high-throughput screening. PAR2 antagonist can successfully

attenuate allergic phenotypes in mouse and cell models. We suggest this

molecule can be utilized as a new therapeutic for allergic airway diseases.
554 Human rhinovirus HRV16 induces antiviral
responses and inhibits regeneration of human
lung microvascular endothelium
Maciej Chalubinski1, Mateusz Gawrysiak1, Adrian Gajewski1, Aleksan-

dra Szulc1, Malgorzata Pawelczyk1, Aleksandra Likonska1, Robert

Szewczyk1, Magdalena Chmiela2, Marek Kowalski1; 1Medical University

of Lodz, Poland, 2University of Lodz, qodz, Poland.
RATIONALE: Rhinoviral infections are the most common trigger of

serious asthma exacerbations. It is not known if human rhinovirus

(HRV16) may affect lung vascular endothelium.We investigated the effect

of HRV16 on the antiviral and inflammatory responses in human lung

endothelium, its barrier functions and regeneration.

METHODS: Human primary lung microvascular endothelial cells

(HMVEC) were induced with HRV16 (MOI 0.1, 1 or 3) for 3 hours.

Then cells were washed and cultured for following 72 hours. Virus copy

number, interferons (IFNs), chemokines, innate immune receptors (TLR3,

MDA5 and RIG-1), host antiviral enzymes (OAS-1 and PKR) mRNA

expression (real-time pcr) and release (ELISA), apoptosis (flow cytom-

etry), wound healing and migration (RTCA-DP) were assessed. In block-

ing experiments, anti-ICAM-1 antibodies were used.

RESULTS: HRV16 infected and replicated in HMVEC (p<0.05). HRV16
increased IFN-beta, IFN-lambda, RANTES and IP-10 release (p<0.05)

and innate immune receptors (TLR3, RIG-1, MDA-5) expression. HRV16

induced host antiviral resistance mechanisms by enhancing OAS-1 and

PKR expression (p<0.05). ICAM-1 blockage diminished these effects

(p<0.05). HRV16 decreased integrity of HMVEC, increased permeability
(p<0.01) and induced their apoptosis (p<0.05). HRV16 slowed down the

wound healing process (p<0.05) and migration (p<0.05) of HMVEC,

which was accompanied by the decrease of regenerative and migratory

agents (TGF-beta, periostin and IL-33) expression (p<0.05)
CONCLUSIONS: Human rhinovirus may infect lung vascular endothe-

lium and induce anti-viral and inflammatory responses. It may decrease

barrier functions and regeneration of lung endothelium. Thus, lung

vascular endothelium may become an important player in the modulation

of immune responses during rhinoviral asthma exacerbations. NCN 2017/

25/B/NZ5/01575
555 Local Airway Concentration of Anti-Tryptase
Antibody (MTPS9579A) Predicts Extent of
Tryptase Disruption
Sharon Rymut1, Kenta Yoshida1, Siddharth Sukumaran1, Fang Cai1, Giz-

ette Sperinde1, Viyia Sverkos1, Prajna Banerjee1, Paula Belloni1, Joseph

Lin1; 1Genentech / Roche.

RATIONALE: Tryptase released from human mast cells can play an

important role in asthma pathophysiology. MTPS9579A is a novel

monoclonal antibody that selectively inhibits tryptase activity by dissoci-

ating active tetramers into inactive monomers. One goal of the Phase I

study was to determine the relationship between local airway tryptase and

MTPS9579A concentrations and tomodel tryptase inhibition in the airway.

METHODS: 106 healthy volunteers (84 active) were enrolled in a single-

center, randomized, observer-blinded, and placebo-controlled study.

Single and multiple ascending doses were administered subcutaneously

(SC) or intravenously (IV). Serum samples were collected for PK

determination. Nasosorption (non-invasive sampling of nasal mucosal

lining fluid) was collected and assayed for active tryptase, total tryptase,

and MTPS9579A.

RESULTS: Nasosorption and serum Cmax values increased dose propor-

tionally after IV administration of MTPS9579A, where a 4-fold increase

in dose resulted in an approximately 4-fold increase in serum Cmax.

Concentration-time profiles of MSTP9579Awere found to be proportional

between the nasosorption and serum with a geometric mean nasal-

mucosal-lining-fluid-to-serum PK ratio of 1.7%. Active tryptase in naso-

sorption reduced dose-dependently and total tryptase increased indicating

target engagement. Using data collected here, a PKPD model analysis

captured the observed tryptase inhibition well and estimated an upper

airway interstitial tissue distribution of 3%.

CONCLUSIONS: Local airway pharmacokinetics can be used to predict

tryptase activity levels in the upper airway and may be extrapolated to the

lung using PK/PD modeling. Future studies will explore how this work

translates to asthmatics and to further explore the relationship between the

PKPD in upper and lower airway.
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556 Dupilumab as add-on therapy for aspirin-
exacerbated respiratory disease (AERD)
Shahzad Mustafa, MD FAAAAI1, Karthik Vadamalai2, Bryan Scott1,

Allison Ramsey, MD FAAAAI1; 1Rochester Regional Health, 2Mercy

Hospital.

RATIONALE: Aspirin-exacerbated respiratory disease (AERD) affects

7% of asthmatics. Usual therapies are inadequate for asthma and/or nasal

polyposis, leading to decreased quality of life.

METHODS:Weperformed a sixmonth, single-blinded trial of dupilumab

in AERD with uncontrolled chronic rhino-sinusitis with nasal polyposis

(CRSwNP). Patients received four weeks of placebo, then 24 weeks of

dupilumab. The primary outcomewas change in Sino-Nasal Outcome Test

(SNOT-22). Secondary outcomes included change in University of

Pennsylvania Smell Identification Test (UPSIT), Asthma Control Test

(ACT), Mini Asthma Quality of Life Questionnaire (AQLQ), Lund-

MacKay score (LMK), spirometry, fractional excretion of nitric oxide

(FeNO), urinary leukotriene E4 (LTE4), and serum IgE. Changes in

outcomes from baseline to study completion were compared with the

Wilcoxon-paired sign rank test.

RESULTS: Nine of ten subjects have completed the study, with a median

age of 48, three sinus surgeries, and three courses of systemic steroids over

the previous year. SNOT-22 improved significantly from baseline [37 (IQ:

31-60)] to 6 months [10 (IQ:4 to 20)], p50.008]. Secondary outcomes that

also improved: UPSIT [11 (IQ:9-24) vs 32 (IQ:26-33), p50.038]; ACT [22

(IQ:21-25) vs 25 (IQ:23-25), p50.028]; mini-AQLQ [98 (IQ: 90-104) vs

102 (IQ: 98-105), p50.028]; LMK [21 (IQ:17-23) vs 3 (IQ:2-6), p50.008],

FeNO [21 ppb (IQ:13-36) vs 8 ppb (IQ:6-18), p50.008]; urinary LTE4

[258 IU/mL (IQ:146-288) vs 100 IU/mL (IQ:63-107), p50.021]; total

serum IgE [65 IU/mL (IQ:44-310) vs 16 IU/mL (IQ:14-64), p50.008].

CONCLUSIONS: Dupilumab was highly effective as add-on therapy for

CRSwNP in AERD, improving patient-reported outcomes, sinus imaging,

and markers of T2 inflammation.
Y

557 Dupilumab Reduces Oral Corticosteroid Use and
Severe Exacerbations and Improves Lung
Function in Patients With Oral Corticosteroid-
Dependent Severe Asthma With and Without
Comorbid Allergic Rhinitis in the Phase 3
LIBERTY ASTHMA VENTURE Study
S
U
N
D
A

Mario Castro, MD MPH1, Jorge Maspero, MD FAAAAI2, Lawrence

Sher3, Klaus Rabe4, Thomas Casale, MD FAAAAI5, Megan Rice, ScD6,

Marcella Ruddy7, Paul Rowe, MD6, Yamo Deniz7; 1Washington Univ

School of Medicine, 2Fundacion Cidea, 3Peninsula Research Associates,
4LungenClinic Grosshansdorf and Christian-Albrechts University, 5Uni-

versity of South Florida, 6Sanofi, 7Regeneron 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 in multiple diseases. In the phase 3 LIBERTY

ASTHMAVENTURE study (NCT02528214), add-on dupilumab 300mg

every 2 weeks vs placebo reduced oral corticosteroid (OCS) use, while

reducing severe asthma exacerbations and improving pre-bronchodilator

forced expiratory volume in 1 second (FEV1) over the 24-week treatment

period, independently of baseline eosinophil levels, and was generally well

tolerated in OCS-dependent, severe asthma patients. This post hoc analysis

assessed dupilumab efficacy in patients with and without self-reported co-

morbid allergic rhinitis (AR), a condition contributing to increased disease

burden and poor asthma control.

METHODS: Percentage reduction in OCS dose and change in pre-

bronchodilator FEV1 from baseline to Week 24 and annualized rate of se-

vere asthma exacerbations over 24 weeks were assessed in patients with

(117/210) and without (93/210) comorbid AR.

RESULTS: At Week 24, in patients with and without AR, dupilumab vs

placebo reduced OCS dose (least squares [LS] mean difference: 32.78%

[P<0.0001] and 24.44% [P50.02], respectively) and improved FEV1 (LS
mean difference: 0.23L [P50.01] and 0.24L [P50.008], respectively).

Dupilumab also reduced annualized severe asthma exacerbation rates

over 24 weeks in patients with and without AR (65.5% [P50.0004] and

51.1% [P50.04]). Transient eosinophilia was observed in 14% dupilu-

mab-treated vs 1% placebo-treated patients without clinical consequences

or associated adverse events reported.

CONCLUSIONS: Dupilumab reduced OCS use while reducing severe

asthma exacerbation rate and improving FEV1 in patients with OCS-

dependent, severe asthma with and without AR.
558 Delays in Administration of Biologics due to the
Prior Authorization Process and Risk of
Exacerbations Requiring Systemic
Corticosteroids
Gregor Dudiak; 1Penn State University.

RATIONALE: Biologics are effective treatments for patients with severe

asthma and urticaria. We sought to determine whether the prior authori-

zation process for these medications delays therapy, and if patients are at

risk of disease exacerbations while awaiting initiation of treatment.

METHODS: After IRB approval, we retrospectively reviewed the charts

of 63 patients with severe asthma or urticaria that were started on a biologic

in our allergy clinic between March 2014 and June 2019. Differences in

continuous variables were determined using T-test or ANOVAwith Tukey

post-test analysis, and for categorical variables, Fisher Exact Test or Chi

Squared Test, as appropriate (significance threshold of 0.05).

RESULTS: The average time (days 6 SD) from submission of prescrip-

tion to administration of first dose of medication was 41.76 21.5 (43.46
23.1 for asthma, 35.46 15.2 for urticaria). The mean time (days6 SD) for

insurance approval was 21.5 6 20.1, and an additional 20.0 6 12.0 days

for specialty pharmacy to fill the medication. There was no significant

difference in times depending on diagnosis (asthma vs. urticaria), specific

biologic, insurance, or clinical disease features. Asthmatics were at high

risk of needing systemic corticosteroids during the prior approval process;

19/43 patients (42%) required prednisone with an average cumulative dose

of 517 6 267 mg per person.

CONCLUSIONS: Approval processes by insurers and specialty pharma-

cies delay administration of biologics, during which patients are at risk of

exacerbations needing systemic corticosteroids.
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559 Three-Year Safety and Efficacy of Benralizumab
for Adolescent Patients with Severe,
Uncontrolled Asthma: Results of the BORA
Extension Study
William Busse, MD FAAAAI1, Eugene Bleecker, MD FAAAAI2,

J. Mark FitzGerald3, Gary Ferguson4, Peter Barker5, Laura Brooks5, Ri-

chard Olsson6, Ubaldo Martin5, Mitchell Goldman5; University of Wis-

consin School of Medicine and Public Health, Madison, WI, United

States, 2University of Arizona College of Medicine, Tucson, AZ, United

States, 3The Lung Centre Vancouver General Hospital, UBC Institute

for Heart and Lung Health, Vancouver, BC, Canada, 4Pulmonary Research

Institute of Southeast Michigan, Farmington Hills, MI, United States, 5As-

traZeneca, Gaithersburg, MD, United States, 6AstraZeneca, Gothenburg,

Sweden.

RATIONALE: Adults and adolescents with severe asthmawho completed

the SIROCCO (48 weeks) and CALIMA (56 weeks) Phase III benralizu-

mab trials entered the safety extension BORA (NCT02258542) study.

Benralizumab’s continued safety and efficacy in the first year of BORA

(Year 2 of treatment) have been reported (Lancet Respir Med 2019;7:46–

59). We present outcomes for 2 years of benralizumab treatment for

BORA adolescent patients.

METHODS: SIROCCO/CALIMA study patients who received benrali-

zumab 30 mg every 4 weeks (p-Q4W) or every 8 weeks (p-Q8W)

continued their regimens in BORA (108 weeks). Placebo (p-pbo) patients

were rerandomized 1:1 to benralizumab Q4W or Q8W. Primary outcome

was safety. Secondary outcomes included annual asthma exacerbation rate

and change from baseline in prebronchodilator forced expiratory volume in

1 second (pre-FEV1).

RESULTS: This analysis included 86 adolescents, 61 receiving Q8Wand

25 receiving Q4W. Of those, 69 completed treatment (51 Q8W patients).

Safety profile was consistent with previous studies (treatment-emergent

adverse events [TEAEs]: Q8W: 74% [45/61], Q4W: 68% [17/25]; TEAEs

leading to death or discontinuation: Q8W: none, Q4W: none [death] and

4% [1/25] [discontinuation]; serious adverse events: Q8W: 7% [4/61],

Q4W: 8% [2/25]). Efficacy was consistent with previous BORA findings.

With Q8W, 69% (42/61) remained exacerbation-free (p-pbo/Q8W: 62%

[18/29], p-Q8W/Q8W: 75% [24/32]). Pre-FEV1 mean change (SD) at

Week 108 vs. BORA baseline were 0.327 L (0.452) (p-pbo/Q8W) and

0.323 L (0.558) (p-Q8W/Q8W).

CONCLUSIONS: Safety and efficacy profiles in this 2 year extension

study, representing up to 3 years of benralizumab treatment in adolescents,

were consistent with previous findings.
560 Inpatient Penicillin Allergy Testing Via Clinical
Decision Support and Proactive Antibiotic
Changes Decreases Aztreonam Use
Felicia DiLoreto1, Kristin Alvarez, PharmD1, Whitney Blackwell2, David

Khan, MD FAAAAI3; 1Parkland Health and Hospital System, 2UT South-

western, 3University Texas SW Medical Center.

RATIONALE: Aztreonam is frequently used as an alternative antibiotic

in patients with a penicillin allergy. We instituted a clinical decision

support (CDS) tool and proactive infectious disease (ID) specialist

collaboration to promote pharmacist-administered penicillin allergy

testing in hospitalized patients receiving aztreonam.

METHODS: A CDS tool was incorporated into the EMR where all

aztreonam orders were paneled with an order for penicillin allergy testing

by an allergy-trained pharmacist. Penicillin skin testing and oral challenge

was performed and patients were de-labeled if test was negative. A second

intervention was added that included collaboration with ID for antibiotic

changes. Aztreonam administrations and active order days were quantified

one year prior and three years after CDS.

RESULTS: During years 1 – 3, a total of 1155 patients had consults for

penicillin allergy testing, 332 (28%) of these were activated from the CDS

tool. The number of penicillin activated consults from aztreonam order
panels since the initiation of this program increased progressively each full

calendar year (year 15 94, year 25 116, year 35 122). In the year prior to

the interventions, there were 1.8 doses per 1000 patient days which

decreased to 1.03 doses per 1000 patient days by year 3.

CONCLUSIONS: Use of a CDS tool promoting inpatient penicillin

allergy testing and subsequent antibiotic changes resulted in a 43%

reduction in aztreonam use at our hospital. These types of interventions

should be considered to enhance antimicrobial stewardship efforts.
561 Removing the warning not to use
cephalosporins in individuals with a penicillin
allergy: the effect on cephalosporin allergy
and anaphylaxis incidence
Eric Macy, MD FAAAAI1, William Crawford2, Myngoc Nguyen3, John

Adams, PhD4, Anna Davis4, Elizabeth McGlynn5, Thomas McCormick6;
1SCPMG-Kaiser Permanente San Diego, 2Kaiser South Bay Medical Cen-

ter, 3Kaiser Permanente Oakland, 4Kaiser Permanente Center for Effec-

tiveness &Safety Research, 5Kaiser Permanente Research and Kaiser

Permanente School of Medicine, 6Kaiser Permanente Center for Effec-

tiveness & Safety Research.

RATIONALE: After careful consideration with stakeholders, thewarning

to avoid cephalosporins when penicillin allergy present was removed from

the electronic health record in Kaiser Permanente Southern California

(KPSC) on 12-20-2017.

METHODS: All KPSC members with a penicillin allergy (penallergic)

and any antibiotic use in 2017 and 2018 were identified along with

contemporaneous comparison groups in Kaiser Permanente Northern

California (KPNC), where the warning remained in effect. All new

cephalosporin allergy reports within 30 days of course initiation and

cephalosporin-associated anaphylaxis cases were identified.

RESULTS: There were 150,548 KPSC penallergic, 69.0% female, mean

age 48.6 6 23.0 years, exposed to 331,918 antibiotic courses, 18%

cephalosporins, in 2017 and 157,131, 69.3% female, mean age 48.86 22.9

years, exposed to 357,574 antibiotic courses, 27% cephalosporins, in 2018.

There were 140,183 KPNC penallergic, 69.6% female, mean age 50.0 6
22.5 years, exposed to 303,509 antibiotic courses, 15% cephalosporins, in

2017 and 146,559, 69.9% female, mean age 50.26 22.5 years, exposed to

322,909 antibiotic courses, 16% cephalosporins, in 2018. The 2018 versus

2017 odds of cephalosporin use was 1.72 in KPSC and 1.09 in KPNC, p <
0.0001. Cephalosporin allergy incidencewent from 1.1% to 1.0%/course in

KPSC and from 1.2% to 1.1%/course in KPNC, p 5 0.06. Cephalosporin

anaphylaxis incidence went from 0.0019% to 0.0035%/course in KPSC

and from 0.0048% to 0.0064%/course in KPNC, p 5 0.70.

CONCLUSIONS: The warning removal was associated with more

cephalosporin use by penicillin ‘‘allergic’’ individuals in KPSC, compared

to KPNC, without clinically-significant changes in cephalosporin-associ-

ated allergy reporting or anaphylaxis incidence.
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562 Penicillin Allergy Evaluation Access in US
Hospitals: A Survey
Christian Mancini, BS1, Xiaoqing Fu1, Yuqing Zhang1, Kristi Kuper2,

Lucas Schulz3, Tanaya Bohmick4, Michael Postelnick5, Francesca Lee6,

Rochelle Walensky1; 1Massachusetts General Hospital, 2Vizient, 3Univer-

sity of Wisconsin Health, 4Rutgers Robert Wood Johnson Medical School,
5Northwestern Memorial Hospital, 6University of Texas Southwestern.

RATIONALE: Approximately 15% of hospitalized patients report a

penicillin allergy, but most (>90%) are not truly allergic when formally

tested. We aimed to describe inpatient allergy specialist and penicillin skin

testing access in US inpatient settings.

METHODS: A survey assessing penicillin allergy evaluation access was

disseminated to antibiotic stewardship staff at institutions within the

Vizient member pharmacy networks (September 2018). We examined the

association of hospital characteristics with inpatient allergy specialist or

penicillin allergy testing access using logistic regression models.

RESULTS: Of 106 hospital respondents, most were community hospitals

(56%) or academic medical centers (AMCs, 37%). Mean hospital size was

364 beds (SD 287, range 20-1,266); setting was urban (85%) or rural

(15%). Geographic regions included: Midwest (49%), Southeast (17%),

Northeast (16%),West (11%), and Southwest (7%). 38 hospitals (36%) had

access to an allergy specialist for inpatient consultations; 34 hospitals

(32%) had access to inpatient penicillin skin testing. Hospital factors

associated with allergy specialist consultation access were: Northeast

location (adjusted Odds Ratio [aOR] 107.6, 95%CI [5.36, 2,159.0]), AMC

(aOR 29.77, 95%CI [6.03, 146.9]), bed size≥400 (aOR 2.50, 95%CI [0.19,

32.9]), and urban setting (aOR 1.37, 95%CI [0.20, 9.41]). Penicillin skin

testing access was associated with AMCs (aOR 6.09 95%CI [aOR 2.01,

18.5]).

CONCLUSIONS: One-third of surveyed hospitals reported inpatient

access to allergy specialists or penicillin skin testing and was greater

AMCs, and large, urban, or Northeast hospitals. Novel approaches to

penicillin allergy evaluation are needed in the majority of US hospitals

with limited access to testing.
563 Association of Penicillin Allergy Documentation
and Antibiotic Use: A National Inpatient Study
S
U
N
D
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Y

Kimberly Blumenthal, MD MSc FAAAAI1, Xiaoqing Fu1, Yuqing

Zhang1, Kristi Kuper2, Lucas Schulz3, Tanaya Bhowmick4, Michael Post-

elnick5, Francesca Lee6, Rochelle Walensky1; 1Massachusetts General

Hospital, 2Vizient, 3University of Wisconsin Health, 4Rutgers Robert

Wood Johnson Medical School, 5Northwestern Memorial Hospital, 6Uni-

versity of Texas Southwestern.

RATIONALE: Hospitalized patients with a documented penicillin allergy

may receive broader-spectrum, less targeted, and inferior antibiotics;

>90% of patients reporting a penicillin allergy have their allergy disproved

when formally evaluated. Among a national hospital sample, we assessed

the frequency and impact of documented penicillin allergies.

METHODS: We performed a cross-sectional study (9/18/2018- 01/13/

2019) through the Vizient member pharmacy network. Participating

institutions submitted clinical details, including documented penicillin

allergy, for inpatients treated with any antibiotic on a single day within the

study period. We examined the relation of documented penicillin allergies

to alternative antibiotic (clindamycin, linezolid, fluoroquinolones, amino-

glycosides, vancomycin, sulfonamides, tetracyclines and macrolides) use

using a generalized estimating equations model with logit link.

RESULTS: Of 10,992 patients (mean age 57 years [SD 21.5]), 51%male,

67% white) receiving antibiotics across 106 US hospitals, 1,741 (16%)

patients had a documented penicillin allergy. After controlling for patient-

and hospital-level confounders, patients with a documented penicillin

allergy had higher odds of receiving a beta-lactam alternative antibiotic

(adjusted Odds Ratio [aOR] 2.03, 95%CI [1.83, 2.27]); clindamycin (aOR

5.89, 95%CI [4.64,7.47]), linezolid (aOR 2.32, 95%CI [1.62, 3.33]), and
fluoroquinolones (aOR 1.94, 95%CI [1.67, 2.24]) had the largest increased

odds.

CONCLUSIONS: In a large US cross-sectional study, almost 16% of

hospitalized patients on antibiotics had a documented penicillin allergy. A

documented penicillin allergy conferred a 2-fold higher use of alternative

antibiotics, with clindamycin use increased 6-fold. Inpatient penicillin

allergy assessment programs are needed to address the large penicillin

allergy burden in US hospitals and improve antibiotic choices.
A Predictive Model for Penicillin Skin Testing
564
Priya Katari, MS, MD1, Erin Reigh, MD2; Dartmouth Hitch-

cock, 2Dartmouth-Hitchcock Medical Center.

RATIONALE: Penicillin skin testing (PST) is recommended before oral

drug challenge (ODC), but is negative in >90% of cases. We hypothesized

we could identify predictive factors for positive PST to determine which

patients would most benefit from PST before ODC.

METHODS: We retrospectively reviewed PSToutcomes in adult patients

at Dartmouth-Hitchcock between 2011-2019. Penicillin allergy history

was collected including (rash, urticaria, angioedema, wheezing, GI

symptoms, anaphylaxis, reaction age, comorbid drug allergies), PST and

ODC results. Multivariate regression was performed to identify positive

PST risk factors. Cost was analyzed using Medicare reimbursement for

PST.

RESULTS: 350 patients underwent PST, 273 (78%)with skin prick testing

(SPT) and intradermal testing (IDT), and 77 (22%) with IDT alone. There

was 1 positive SPT (0.3%), a false positive confirmed by IDT and ODC.

There were 28 positive IDTs (8%), with 2 mild systemic reactions in

patients with histories of anaphylaxis and urticaria, respectively; both had

negative SPT. Two predictive factors were identified: comorbid non-beta-

lactam antibiotic allergy increased likelihood of positive testing (OR 2.52,

95%CI: 1.14-5.56) and a generic descriptor of ‘‘rash’’ decreased likelihood

(OR 0.29, 95%CI: 0.11-0.8).We estimate SPTadded $24K in costs without

affecting outcomes.

CONCLUSIONS: Based on our model, patients with comorbid non-beta-

lactam antibiotic allergy should undergo PST before ODC. Patients

reporting generic ‘‘rash’’ are good candidates for direct ODC. SPT

positivity approaches 0% and may not prevent systemic reactions to IDT,

which are rare. SPTadds unnecessary cost andmay safely be skipped at the

clinician’s discretion.
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565 The effect of sensitization to house dust mite on
the asthma development is modified by TNF-a
(rs1800629) polymorphism
Eun Lee1, So-Yeon Lee2, Min Jee Park2, Eun Sang Rhee2, Soo-Jong

Hong, MD FAAAAI2; 1Asan Medical Center, 2Department of Pediatrics,

Childhood Asthma Atopy Center, Environmental Health Center, Asan

Medical C.

RATIONALE: Genetic factors might play a role in the development of

asthma combined with sensitization. Studies on the interaction effects

between sensitization and genetic factors on asthma are scarce. The aim of

the present study was to identify the associations between sensitization to

house dust mite (HDM), genetic polymorphisms of TNF-a, and asthma.

METHODS: This study included 2,929 children aged 7 years old from the

Children’s HEalth and Environmental Research study. International Study

of Asthma and Allergies in Childhood questionnaire was used to identify

the presence of allergic diseases. Skin prick test and bronchial provocation

tests were performed. Genetic polymorphisms of TNF-a (rs1800629) were

determined with TaqMan methods.

RESULTS: When children with GG genotypes of TNF-a (rs1800629)

were sensitization to HDM, the risk of asthma diagnosis everwas increased

(aOR, 3.43; 95% CI, 2.19-5.38; interaction P 5 0.021). GG genotype of

TNF-a (rs1800629) increased the risk of current asthma by interacting

with HDM sensitization (aOR, 6.52; 95% CI, 3.65-11.65; P for interaction

5 0.044). In addition, GG genotype of TNF-a (rs1800629) increased the

risk of BHR in children with HDM sensitization, where AG+AA genotype

of TNF-a (rs1800629) increased the risk of BHR in children with HDM

sensitization (aOR 3.34, 95% CI 2.21-5.07; aOR 1.88; 95% CI 1.09-3.24,

respectively) (P for interaction 5 0.002).

CONCLUSIONS: The results of the present study suggest that the

association between HDM sensitization and asthma might be affected by

TNF-a (rs1800629) polymorphism. This study suggests that prevention

strategies of asthma need targeting for children with increased

susceptibility.
566 Airway Epithelium Gene Expression Endotyping
of Asthma and Airway Obstruction in Urban
Children
Matthew Altman, MD1, Sima Ramratnam, MD MPH2, Daniel

Jackson, MD FAAAAI3, Scott Presnell, PhD4, Peter Gergen, MD

MPH5, Leonard Bacharier, MD FAAAAI6, Meyer Kattan, MD7, George

O, MD8, Robert Wood, MD FAAAAI9, Agustin Calatroni, MAMS10, Wil-

liam Busse, MD FAAAAI11, Cynthia Visness12, James Gern, MD

FAAAAI13; 1University of Washington, 2University of Madison Wiscon-

sin, 3University of Wisconsin-Madison, 4Benaroya Research Institute,
5NIH/NIAID, 6Washington University, 7Columbia University Medical

Center, 8Boston University School of Medicine, 9Johns Hopkins Univer-

sity School Medicine, 10Rho Federal Systems Division, inc., 11University

of Wisconsin School of Medici, 12Rho, Inc., 13University of Wisconsin.

RATIONALE: Measurements of gene transcription in airway epithelium

can provide mechanistic insights into the development of distinct asthma

phenotypes.

METHODS: Clinical characteristics were collected prospectively from

456 children in the URECA (Urban Environment and Childhood Asthma)

birth cohort through age 10 years. Children were then classified into one of

six respiratory health phenotypes based upon longitudinal analysis of

wheezing illnesses, aeroallergen sensitization, and lung function. Nasal

epithelial brushings were obtained at age 11 years; cell differentials were

assessed by cytology and nasal gene expression by RNA-sequencing.

Differential gene expression was assessed by modular analysis and linear

mixed-effects modeling.

RESULTS: Through 10 years of age, 12% (56/456) of children had

frequent wheezing, high levels of allergic sensitization, and evidence of

airway obstruction and small airway dysfunction. Compared to the other 5

phenotypes, transcriptomic analysis of the nasal epithelium of this high-
wheeze/high-atopy/low-lung-function group showed significantly elevated

expression of multiple molecular modules including MUC5AC hyperse-

cretion, leukotriene metabolism, and epithelial IL-13 response (fold

changes [FC]s 1.3-2; FDRs<0.001). Another 17% (76/456) of children

had moderate wheezing, but low or no allergic sensitization; this medium-

wheeze/low-atopy group showed significantly decreased expression of a

module of epithelial integrity and leukocyte migration genes (FC50.9,

FDR<0.001) and elevated expression of a module of epithelial injury

response genes (FC51.1, FDR<0.001).

CONCLUSIONS: Our results demonstrate specific molecular modules

are differentially expressed in the airways of children with distinct

respiratory phenotypes, including allergic and non-allergic asthma.

Notably, MUC5AC hypersecretion and IL-13 response over-expression

are associated with a distinct respiratory phenotype that includes signif-

icant airflow obstruction.
567 The Influence of MUC5AC SNPs on expression
of MUC5AC and mucus hypersecretion genes
during asthma exacerbations
Daniel Jackson, MD FAAAAI1, Kaitlin Flynn2, Mario Rosasco2, Mi-

chelle Gill, MD PhD3, Andrew Liu, MD FAAAAI4, Rebecca

Gruchalla, MD PhD FAAAAI5, George O, MD6, Jacqueline

Pongracic, MD FAAAAI7, Carolyn Kercsmar8, Gurjit Khurana

Hershey, MD PhD FAAAAI9, Edward Zoratti, MD FAAAAI10, Stephen

Teach9, Meyer Kattan, MD11, Leonard Bacharier, MD FAAAAI12, Peter

Gergen, MD MPH13, Lisa Wheatley, MD14, Scott Presnell, PhD2, Alkis

Togias, MD FAAAAI15, William Busse, MD FAAAAI16, Matthew Alt-

man, MD17; 1University of Wisconsin-Madison, 2Benaroya Institute,
3UT Southwestern Medical Center at Dallas, 4Children’s Hospital Colo-

rado, 5Univ. Texas Southwestern Medical Center, 6Boston University

School of Medicine, 7Ann & Robert H. Lurie Children, 8Cincinnati Chil-

dren, 9Children, 10Henry Ford Hospital, 11Columbia University Medical

Center, 12Washington University, 13NIH/NIAID, 14NIAID, 15NIAID/

NIH, 16University of Wisconsin School of Medici, 17University of

Washington.

RATIONALE: Few genetic studies have specifically defined the func-

tional consequences of genetic variations during respiratory illnesses and

asthma exacerbations; we identified genetic variants that impact molecular

pathways during asthma exacerbations in children with exacerbation-

prone disease.

METHODS: Serial longitudinal nasal lavage sampleswere collected from

106 children with exacerbation-prone asthma during three phases: asthma

under control, upper respiratory infections, and asthma exacerbations.

These samples were used to generate high throughput RNA-sequencing

data for both gene expression and single nucleotide polymorphism (SNP)

genotype determination. Expression quantitative trait loci (eQTL) analyses

were performed by linear mixed-effects modeling and allele specific

expression analyses by using a beta-binomial model.

RESULTS: 13 local SNPs in the MUC5AC region of chromosome 11

demonstrated significant association with bothMUC5ACexpression (fold-
changes51.25-2.0, FDR<0.05) and aggregate expression of a genemodule

containing MUC5ACand 68 other genes related to mucus hypersecretion

and eosinophil activation. These relationships were significant specifically

during respiratory illnesses and most pronounced during asthma exacerba-

tions, but were not significant during disease control. TheMUC5ACcoding

SNP rs1132440 [synonymous variant R (CGG) �aR (CGC)] showed allele

specific expression of MUC5ACtranscript levels with the alternate allele

(C) showing significantly higher expression than the reference allele in het-

erozygotic individuals (allelic-fold-change51.53, FDR<0.05).

CONCLUSIONS: MUC5AC has pathogenic roles in asthma related to

airway hyper-responsiveness and mucus plugging during exacerbations.

Our findings demonstrate that genetic polymorphisms in the MUC5AC

gene region affect expression of this gene along with a broader molecular

module of type 2 inflammation during respiratory illnesses and asthma

exacerbations in children.
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568 AK002, an Anti-Siglec-8 Antibody, Suppresses
Acute IL-33-induced Neutrophil Infiltration and
Attenuates Tissue Damage in a Chronic
Experimental COPD Model Through Mast Cell
Inhibition
Julia Schanin1, Emily Brock, MA2, John Leung2, Philip Hansbro3, Brad

Youngblood, PhD2; 1Allakos, Inc., 2Allakos, 3University of Newcastle.

RATIONALE: IL-33 stimulation of mast cells is believed to play a role in

driving acute and chronic inflammation in many diseases including,

asthma, chronic obstructive pulmonary disease (COPD), atopic dermatitis

(AD), and inflammatory bowel disease. Siglec-8 monoclonal antibodies

(mAb) have been previously shown to inhibit multiple modes of mast cell

activation, including by IgE, and selectively deplete eosinophils. However,

the effect of an anti-Siglec-8 antibody has not been evaluated in IL-33-

driven models of inflammation.

METHODS: Acute neutrophil recruitment was induced in Siglec-8-

Transgenic (TG) mice by intraperitoneal injection of IL-33. Peritoneal

lavage was collected and analyzed 3 hours later. Experimental COPD was

induced by exposing TG mice to chronic cigarette smoke (CS) for 12

weeks followed by analysis of lung function and inflammation in

bronchoalveolar lavage (BAL) fluid.

RESULTS: IL-33 administration induced the release of proinflammatory

cytokines/chemokines and rapidly recruited neutrophils to the peritoneal

cavity. Siglec-8 mAb treatment decreased the production of inflammatory

mediators, such as IL-6 and MCP-1, and inhibited neutrophil infiltration.

Therapeutic treatment with a Siglec-8 mAb also significantly suppressed

CS-induced experimental COPD. Siglec-8 mAb treated groups displayed

reduced neutrophil infiltration in BAL fluid and significantly improved

lung function. Lastly, treatment with a Siglec-8 mAb decreased activation

of mast cells in ex-vivo human lung tissue induced by IL-33 and TSLP.

CONCLUSIONS: Siglec-8 mAb treatment decreased acute and chronic

inflammation by inhibiting IL-33 activation of mast cells. An anti-Siglec-8

approach may have the potential to treat diseases associated with

eosinophil and mast cells, including those with elevated IL-33, such as

COPD, asthma, or AD.
A
Y
569 Epimedin Officinalis Inhibits NFkB, ERK and JNK

Signaling and Enhances Nuclear Translocation
of the Glucocorticoid Receptor: Implications
for Reversing Steroid-Resistance
S
U
N
D
Ke Li1, Hang Li2, Kamal Srivastava3, Changda Liu4, Junxiong Li5, Xiao-

hong Liu2, Xiumin Li3; 1The Guangdong Integrated Traditional Chinese

and Western Medine Affiliated Hospital of Guangzhou University of Chi-

nese Medicine, 2The First Affiliated Hospital of Guangzhou University of

Chinese Medicine, 3New York Medical College, 4Icahn School of Medi-

cine at Mount Sinai, 5The Guangdong Integrated Traditional Chinese

and Western Medine affiliated Affiliated Hospital of Guangzhou Univer-

sity of Chinese Medicine.

RATIONALE: Corticosteroids (CS) are the first line of therapy for a

variety of chronic inflammatory autoimmune and allergic disorders.

However, prolonged and high dose use of CS may lead to risk of serious

adverse effects and waning efficacy. Here we evaluated ability of Chinese

herbal medicine Chuan–ke–Zhi (CKZ) and its component herb Yin Yang

Huo (YYH, Epimedin officinalis) to suppress macrophage TNF-a produc-

tion alone and in conjunction with CS.

METHODS: TNF-a levels in LPS or LPS+Interferon-gamma (IFN-g)

stimulated macrophages were measured by ELISA. Western blot was used

to determine phosphorylated ikBa and JNK, p65 nuclear translocation,

Nuclear GCR, Histone H3, Cytoplasm GCR, P-GCR, HDAC2 levels.

RESULTS: Treatment with CKZ inhibited TNF-a production in LPS-

stimulated macrophages and YYH was found to be the active herb in CKZ

responsible for this reduction (P<0.05-0.01 for both vs LPS alone).

Combined treatment with dexamethasone (DEX) and YYH markedly

enhanced potency of TNF-a suppression (P<0.01-0.001 vs Dex alone).
YYH decreased levels of phosphorylated ikBa and JNK, and suppressed

p65 nuclear translocation, implying decreased NFkB and MAP kinase

activity. DEX suppression of TNF-a was significantly enhanced by YYH

which also reversed steroid resistance in macrophages stimulated with

LPS+IFN-g (P<0.001 vs DEX alone). Presence of YYH enhances DEX-

induced nuclear translocation of GCR although YYH by itself had no

effect. YYH and parent formula CKZ enhanced phosphorylation of Ser211

on GCR which is an activating phosphorylation.

CONCLUSIONS: YYH represents a novel, efficacious and safe anti-

inflammatory therapy that enhances steroid suppression and reverses

steroid insensitivity indicating steroid sparing action.
570 Long-term stability of immunoglobulin G
antibodies against bacterial antigens in human
immunoglobulin G-deficient serum
Alfred Weber1, Andrea Engelmaier1, Sonja Haindl1; 1Baxalta Innova-

tions GmbH, part of the Takeda group.

RATIONALE: Anti-Haemophilus influenzae type b (Hib) and anti-pneu-

mococcal capsular polysaccharide (PCP) immunoglobulin G (IgG) anti-

bodies represent important specificities present in intravenous IgG

preparations used for replacement therapy of primary immunodeficient pa-

tients. Their concentrations are often measured during clinical studies, but

there is limited data on their stability in human IgG-deficient serum.

METHODS: Mock stability samples were prepared by adding the human

intravenous IgG preparation Gammagard liquid to commercially available

IgG-depleted serum (Sigma) at the ratio 1/10. These samples were kept at

≤-158C for up to 15 months and measured every 3 months. Commercially

available anti-Hib and anti-PCP ELISA kits (The Binding Site) were

validated before the start of the stability study, addressing the assay

attributes accuracy, precision, linearity and specificity.

RESULTS: Both commercially available ELISAs successfully passed

validation with total errors not exceeding 12.2% even at low anti-bacterial

antigen IgG concentrations. Anti-Hib and anti-PCP IgG was stable in

human IgG-depleted serum for 12 months. In particular, anti-Hib and anti-

PCP concentrations after 12 months made up 96.1% and 96.9% of those

measured at the start of the stability study, respectively. Furthermore,

samples were shown to be stable upon repeated freezing-thawing.

CONCLUSIONS: Human IgG antibodies against bacterial antigens were

shown to be stable in human IgG-depleted serum when kept at ≤-158C for

up to 12 months.
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571 A Transcription Factor Blimp1 in CD4+ T cells
Promotes Type 2 Immune Responses in Mice
Koji Matsumoto, MD1, Takao Kobayashi, PhD2, Koji Iijima, PhD2, Hir-

ohito Kita, MD2; 1Mayo Clinic Rochester and Mayo Clinic Arizona,

Scottsdale, 2Mayo Clinic.

RATIONALE: Allergic immune responses generally involve generation

of antigen-specific type 2 CD4+ T cells and production of IgE antibodies. A

transcription factor Blimp1 is known as a reciprocal antagonist for Bcl6

that is involved in development of T follicular helper (Tfh) cells and regu-

lation of IgE antibody production. The role for Blimp1 in allergic immune

responses has been unknown.

METHODS: We crossed Prdm1 (encoding Blimp1)-floxed mice with

CD4+ Cre mice to delete Blimp1 specifically in the CD4+ T cell population

(Blimp1 KO mice). These mice were exposed intranasally (i.n.) to oval-

bumin (OVA) antigen with extract of fungus Alternaria as an adjuvant.

Development of allergic immune responses was analyzed by collecting

mediastinal lymph nodes (mLNs), lungs and sera.

RESULTS: In mLNs, both CXCR5+PD1high and CXCR5+PD1low popula-

tions of Tfh cells were increased in Blimp1 KOmice as compared to wild-

type (WT) mice when they were exposed i.n. to OVA plus Alternaria. No
difference was observed in the number of germinal center B cells between

these two strains. Accordingly, serum levels of OVA-specific IgE and IgG1

antibodies were significantly higher in Blimp1 KO mice. In contrast, pro-

duction type 2 cytokines in the lungs in response to in vivo OVA challenge

was nearly abolished in Blimp1 KO mice, and they developed less airway

eosinophilia as compared to WT mice.

CONCLUSIONS: Themechanisms involved in type 2 cytokine responses

and IgE antibody production are likely regulated independently at the

CD4+ T cell level. Blimp1 plays critical roles in differentiation and/or func-

tion of antigen-specific Th2-type CD4+ T cells.
572 Primary Immunodeficiency Diagnoses seen in
Patients with Chronic Lung Disease: Findings
from the USIDNET Registry
Michael Lee1, John Routes, MD FAAAAI2, Rebecca Marsh, MD3, Ram-

say Fuleihan, MD FAAAAI4, Patricia Lugar, MD MS5, Charlotte Cun-

ningham-Rundles, MD PhD FAAAAI6, Elizabeth Garabedian7, Iris

Otani, MD8; Dignity Health St. Mary’s, 2Medical College of Wisconsin,
3Cincinnati Children, 4Ann & Robert H. Lurie Children, 5Duke Asthma,

Allergy and Airway Center, 6Mt. Sinai Medical Center, 7National Insti-

tutes of Health, Bethesda, MD, 8UCSF Medical Center.

RATIONALE: In patients with chronic lung disease (CLD), a diagnosis of

underlying primary immunodeficiency (PID) can have unique implications

on evaluation and management. It is important to recognize the full

spectrum of PID diagnoses that can present with CLD.

METHODS: The USIDNET Registry was queried for patients with

chronic obstructive pulmonary disease (COPD) and interstitial lung

disease (ILD). Demographics, diagnoses, diagnosis dates, infections,

immunology tests, and treatments were extracted.

RESULTS: There were 116 patients (median age 22 years, range 0-81)

with reported ILD (90.5%, 105/116) and COPD (20.7%, 24/116). Both

ILD and COPD were reported in 11.2% (13/116).

PIDs most commonly reported with ILD were common variable immuno-

deficiency (CVID) (56.2%, 59/105), severe combined immunodeficiency

(11.4%, 12/105), and chronic granulomatous disease (CGD) (7.6%, 8/105).

Chronic mucocutaneous candidiasis (CMC), Hyper-IgE Syndrome

(HIES), and PIK3CD disorder were reported in 2.9% (3/105); autoimmune

lymphoproliferative syndrome, GATA2 deficiency, hypogammaglobulin-

emia, IL-10mutation, X-linked agammaglobulinemia in 1.9% (2/105); and

ataxia-telangiectasia, CTLA4 deficiency, DiGeorge Syndrome, Hyper-

IgM syndrome in 1.0% (1/105). ILD diagnosis preceded or coincided with

PID diagnosis in 29.5% (31/105).

PIDs commonly reported with COPD were CVID (37.5%, 9/24), HIES

(16.7%, 4/24), and PIK3CD disorder (8.3%, 2/24). CGD, CMC, combined
immunodeficiency, GATA2 deficiency, and hypogammaglobulinemiawere

reported in 4.2% (1/24). COPD diagnosis preceded or coincided with PID

diagnosis in 25.0% (6/24).

CONCLUSIONS: CLD was associated with a range of PID diagnoses.

Importantly, PIDwas diagnosed after or at time of CLD diagnosis in 29.3%

(34/116) of patients, providing support that immune evaluation may be

prudent in CLD patients with frequent infections.
573 Individual Pre-transplant Pneumococcal
Antibody Levels and Outcomes in the First
Year after Lung Transplantation
Sara Van Meerbeke1, Russell Traister, MD PhD2, Andrej Petrov, MD

FAAAAI3; 1Department of Medicine, University of Pittsburgh Medical

Center, 2Pulmonary, Critical Care, Allergy, and Immunologic Diseases,

Wake Forest Baptist Medical Center, 3Division of Pulmonary, Allergy

and Critical Care Medicine, University of Pittsburgh Medical Center.

RATIONALE: We have previously reported that fewer than 30% protec-

tive pretransplant pneumococcal antibody levels were significantly related

to severe hypogammaglobulinemia (HGG) after lung transplantation.

Prospective studies have not been performed to evaluate associations of

individual pneumococcal antibody levels with outcomes in lung transplant

(LT) population.

METHODS: One hundred thirty three LT patients were prospectively

evaluated in a single center. Thirteen pneumococcal antibody levels were

measured within 12months prior to LTand related to post-transplant HGG,

underlying disease, pneumonia and antibiotic use. Analysis was performed

using non-parametric tests.

RESULTS: Low serotype 3 (p50.007), serotype 18C (p50.03) and

serotype 9V (p50.02) were associated with severe HGG (IgG<400 mg/dl)

at any time during the first-year post-transplant. COPD patients with fewer

protective levels to serotypes 3 (p50.02) and 9V (p50.05) had more

antibiotic courses compared to IPF and other diseases. COPD patients with

pre-transplant IgG2 level <240 mg/dl were more likely to have low

serotype 3 (p50.04) and 9V (p50.02). Serotype 5 (p50.01), serotype 8

(p50.02) and serotype 19F (p50.02) were found to be less protective in

COPD than IPF and other diseases. There was no meaningful association

between individual pneumococcal antibody levels and the incidence of

pneumonia post-transplant.

CONCLUSIONS: Evaluation of pre-transplant individual pneumococcal

serotype responses may help predict patients who are at increased risk for

severe HGG in the first year after lung transplantation. The predictive

response of pneumococcal serotypeswasmore pronounced in patients with

underlying COPD.
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574 Interpreting Results From Genetic Testing In
Patients With Immunodeficiency, Challenges In
Clinical Practice
Mario Rodenas, MD FAAAAI1, Lyda Cuervo-Pardo, MD1; 1University

of Florida.

RATIONALE: Genetic testing is advocated by AAAAI and CIS as part of

the evaluation of patients with primary immunodeficiency (PID) because

the results can have implications in diagnosis, treatment, prognosis and

family planning.

METHODS: As a quality improvement project, we reviewed charts of

patients who underwent genetic testing for PID. An immunodeficiency

panel containing 207 genes was ordered trough Invitae. Forty-five charts

were reviewed from May-2018 to August-2019. Criteria for testing

included: known diagnosis of immune deficiency, lack of explanation for

recurrent infections or patient’s interest. We reviewed whether theresults

had an impact on patient’s care.

RESULTS: Forty-five genetic test results were reviewed. Median age was

51 years (range 20-79). Two thirds of patients were females. Only 33% had

a presentation consistent with Common Variable Immunodeficiency.

However, 42% of patients tested were receiving immunoglobulin replace-

ment. Genetic variants of unknown significance (VUS) were the most

common finding reported (78% of cases). Only 6 patients had pathogenic

variants (PVs). However, in two cases therewas a single pathogenic variant

of an autosomal recessive gene. Mutation of TNFRSF13B was the most

common pathogenic variant reported.

CONCLUSIONS: Even though genetic testing can provide answers for

patients with immunodeficiency, VUS are reported frequently. Such results

represent a challenge in centers were validation studies are not feasible.

Without validation, the results are less likely to impact patients’ care

significantly. Validation studies and correlation of the test results with

disease phenotype can lead to the identification of novel PVs, providing

better understanding of their clinical relevance.
575 Microbial composition in the nose of children
with and without viruses during asthma
exacerbations.
S
U
N
D
A
Y
Joshua Kennedy, MD FAAAAI1, Caitlan Murphy, MD1, Ashley

Stoner, MD2, Michael Robeson1, Darrell Dinwiddie, PhD3; 1University

of Arkansas for Medical Sciences, 2University of Arkansas for Medical

Scien, 3University of New Mexico.

RATIONALE: Recent evidence suggests microbial composition of the

respiratory tract can influence respiratory health and disease. We sought to

further elucidate the role of microbial communities in the upper respiratory

tract during acute respiratory viral infections and exacerbations of asthma

in a pediatric population.

METHODS: We recruited 155 children, ages 4-18 years, during asthma

exacerbations (AE) (n597) or during cold symptoms (CS) without history

of asthma (n558) from the emergency department over 4 years. A

nasopharyngeal swab was obtained to provide both RNA for virus

identification by viral genome sequencing and DNA for microbial

composition by 16S rRNA gene sequencing. LEfSe analysis was

performed to determine differences in relative contribution between

microbial communities within and between groups.

RESULTS: Subjects with AE and viral infection were found to have more

abundant communities of Pseudomonadales (Moraxellaceae) (LDA score

5; p<0.05), while those AE without virus were found to have more

Bifidobacteriacea (LDA 3; p<0.05). Heat maps of bacterial communities

clustered by weighted UniFrac suggest microbial composition initially

separates between AE and CS cohorts. However, viral detection noticeably

alters the microbial composition and further separates each cohort into

those with and without infection.

CONCLUSIONS: In our pediatric population, the bacterial family

Moraxellaceae was most related to AE during viral infections.

Furthermore, viral infection was associated with compositional shifts of
the microbiota within each cohort (AE and CS). Taken together, our data

suggests AEs are increased during a viral infection that happens

concurrently with an upper-respiratory tract that is composed of specific

bacterial communities, such as Moraxellaceae.
576 Prenatal and Early Childhood Triclosan
Exposure and Allergic Outcomes in a
Prospective Pregnancy and Birth Cohort
Medina Jackson-Browne1, Melissa Eliot, PhD2, Adam Spanier, MD,

PhD3, George Papandonatos2, Aimin Chen4, Antonia Calafat5, Kimberly

Yolton4, Bruce Lanphear6, Joseph Braun2; 1University of Delaware,
2Brown University, 3University of Maryland, 4University of Cincinnati

College of Medicine, 5Centers for Disease Control and Prevention,
6Simon Fraser University.

RATIONALE: Exposure to triclosan, an antimicrobial chemical, may

adversely affect immune function in children and increase the risk of

developing asthma and eczema. We hypothesized that early-life triclosan

exposure is associated with an increased risk of allergy, wheeze, and

eczema in children.

METHODS:Weused data from theHealth Outcomes andMeasures of the

Environment (HOME) Study, a prospective birth cohort of 389 pregnant

women and their singleton children. Three urine samples were collected

from women between 16-weeks of pregnancy and within 48 hours of

delivery. Six urine samples were collected from children from ages 1-8

years. Urinary triclosan levels were quantified using mass spectrometry.

Parents reported allergy, wheeze, and doctor-diagnosed eczema every 6

months from ages 1-8 years. We used Cox proportional hazard regression

to estimate covariate-adjusted hazard ratios of log-transformed time-

varying prenatal and childhood triclosan concentrations with allergy,

wheeze, and eczema.

RESULTS: Every 10-fold increase of prenatal triclosan was associated

with a 7% increased hazard of allergy (HR: 1.07; 95% CI: 0.91-1.25) and

with a lower hazard of wheeze (HR: 0.77; 95% CI: 0.61-0.98) and eczema

(HR: 0.70; 95% CI: 0.57-0.85). Every 10-fold increase of child triclosan

was associated with an increased hazard of allergy (HR: 1.48; 95% CI:

1.15-1.90), wheeze (HR: 1.18; 95% CI: 0.81-1.71), and eczema (HR: 1.93;

95% CI: 1.41-2.64).

CONCLUSIONS: In the HOME Study, prenatal exposure to triclosan is

associated with a decreased risk of wheeze and eczema but not allergy in

children. Conversely, childhood exposure to triclosan is associated with

increased risk of allergy, wheeze, and eczema.
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577 Detection of Food Allergens in Floor Dust and
Table Wipe Samples in the Urban Elementary
School Environment
Michelle Maciag, MD1, Lisa Bartnikas, MD1, Stephanie Filep2, Martin

Chapman, PhD FAAAAI2, Wanda Phipatanakul, MD MS FAAAAI1,

Will Sheehan, MD FAAAAI3; 1Boston Children’s Hospital, 2Indoor Bio-

technologies, Inc., 3Children’s National.

RATIONALE: There is sparse data quantifying food allergen exposure in

the elementary school environment, especially for allergens other than

peanut. Our objective was to investigate the distribution of major food

allergens in settled floor dust and table wipes collected from classrooms

and cafeterias.

METHODS: Samples (n5175; 88 vacuumed floor dust and 87 surface

wipes from desks/cafeteria tables) were collected from 18 elementary

schools in the School Inner-City Asthma Study-II. Food allergen

components were analyzed using a recently-developed multiplex array

(MARIA).

RESULTS: Food allergens were highly detectable in floor dust and table

wipe samples, respectively; Milk-Bos d 5: 100%, 100%; Peanut-Ara h 3:

64.8%, 93.1%; Peanut-Ara h 6: 93.1%, 98.9%; Egg-Gal d 1: 85.2%, 73.6%;

Egg-Gal d 2: 100%, 77.0%; Cashew-Ana o 3: 79.5%, 98.9%; and

Hazelnut-Cor a 9: 44.3%, 31.0%. Ara h 3 and Ara h 6 were significantly

correlated in dust (r50.704, p<0.01) and wipes (r50.545, p<0.01). Gal d 1

and Gal d 2 were also significantly correlated in dust (r50.716, p<0.01)
and wipes (r50.669, p<0.01). Milk was the highest food allergen

exposure, with median level 26.4ug/g in dust. There were no strong

correlations between dust and wipe samples collected from the same room

for any allergen. Table wipes from cafeterias contained higher levels of

milk, peanut, egg, cashew, and hazelnut, as compared to wipes from

classrooms (p<0.01 for all).

CONCLUSIONS: Food allergen exposure is ubiquitous in the urban

school environment. Further investigation is needed to determine whether

these levels of exposure affect clinical outcomes and the implications for

food allergy policies.
578 Immunotoxicity and allergenic potential induced
by topical application of perflurooctanic acid
(PFOA) in a murine model
Hillary Shane, PhD1, Ewa Lukomska1, Rachel Baur1, Lisa

Weatherly, PhD1, Stacey Anderson1; 1CDC/NIOSH.

RATIONALE: Toxicity to PFOA is well recognized, but studies assessing

dermal exposure are lacking. Epidemiological studies have associated

PFOA exposure with allergy in humans, and dermal exposure has been

shown to enhance airway hyperreactivity to an experimental allergen in a

mouse model of asthma. Potential for dermal exposure is high, therefore

further studies into the toxicity and immunogenicity of dermal exposure

warrant investigation.

METHODS: BALB/c or B6C3F1 mice were treated with PFOA (0.5-2%)

or acetone on the dorsal surface of the ear (25ml/ear) daily for 4 or 14 days.

Functional immune assays were performed including a combined local

lymph node/irritancy assay and specific IgM assessment. Additionally,

mice were assessed for body/organ weights, gene expression, and cellular

phenotyping in the skin, draining lymph nodes (dLNs), and spleen.

RESULTS: PFOAwas not an irritant nor sensitizer. Treatment with PFOA

(2%) resulted in significant decreases in the production of antigen-specific

IgM. Decreased spleen and increased liver mass occurred at 4 and 14 days

of exposure (0.5%-2%). Phenotypic changes in the cellularity included

early increases in dLN DCs (2%), and reductions of splenic B cells (0.5-

2%), at 4 and 14 days. Gene expression analysis showed early increases in

tslp and il1b, with 14-day decreases in ppara, Nfkb1, Flg2, Lor and Itgbl1.

CONCLUSIONS: While not a sensitizer, PFOA induces immunotoxicity

after dermal exposure, and the production tslp may provide a link to

allergic disease. Cellular phenotyping and gene expression hint at
additional mechanisms including decreases in skin-barrier integrity, and

a role for both PPARa dependent and independent pathways.
579 Features of Environmental Dust Exposure
Induced Lung Disease Regulated by MyD88
Result in a Prolonged Adaptation Response
Amber Johnson1, Amy Nelson2, Jack Harkema3, Julianna Kalil2, Sarah

Glover4, John Dickinson2, Jill Poole, MD FAAAAI2; 1Univeristy of Ne-

braska Medical Center (UNMC), 2University of Nebraska Medical Center

(UNMC), 3Michigan State University, 4University of Mississippi.

RATIONALE: Environmental organic dust exposures, rich in Toll-like

receptor (TLR) agonists, can reduce allergic asthma development, but are

associated with occupational asthma and chronic bronchitis. The TLR

adaptor protein MyD88 is fundamental in the acute inflammatory response

to organic dust extract (ODE), yet MyD88’s role in regulating the lung

response with repetitive exposures is unknown and could inform future

preventative and therapeutic strategies.

METHODS: Wild-type (WT) and MyD88 knockout (KO) mice were

exposed intranasally to ODE or saline daily for threeweeks and euthanized

(repetitive exposure) or rested with no treatments for four weeks (recovery

phase) followed by challenge once with saline/ODE. Bronchoalveolar

lavage fluid (BALF), lung tissues, and serum were collected.

RESULTS: Repetitive ODE exposure-induced neutrophil influx and

release of Th1 inflammatory cytokines and chemokines were profoundly

reduced in KO mice. In comparison, ODE-induced cellular aggregates, B

cells, and mast cell infiltrates and serum IgE levels remained elevated

whereas bronchiolar epithelial mucous cell metaplasia was increased in

KO animals. Following recovery and then re-challenge with ODE,

inflammatory cytokines, but not neutrophil influx, was reduced in WT

mice pre-treated with ODE, suggesting an adaptation response. However,

the alarmin cytokine IL-33 and anti-inflammatory cytokine IL-10 were

significantly increased in the lungs of these same WT mice. Repetitively

exposed KO mice lacked responsiveness upon ODE re-challenge.

CONCLUSIONS: MyD88-dependent signaling is essential in mediating

the classic airway inflammatory response to repetitive organic dust

exposures, but targeting MyD88 does not reduce mucous cell metaplasia,

lymphocyte influx, or generalized IgE responsiveness. TLR-enriched dust

exposures induce a prolonged adaptation response.



J ALLERGY CLIN IMMUNOL

VOLUME 145, NUMBER 2

Abstracts AB181

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
580 Sustained outcomes in oral immunotherapy for
peanut allergy (POISED study): a large,
randomised, double-blind, placebo-controlled,
phase 2 study
Y

Sharon Chinthrajah, MD1, Natasha Purington1, Sandra Andorf, PhD1,

Andrew Long1, Katherine O’Laughlin1, Shu-Chen Lyu1, Monali Manohar

Manohar, PhD1, Scott Boyd2, Robert Tibshirani, PhD2, Holden Maecker2,

Kaori Mukai2, Mindy Tsai2, Manisha Desai, PhD2, Stephen Galli, MD2,

Kari Nadeau, MD PhD FAAAAI1; 1Stanford University - School of Med-

icine, Sean N. Parker Center for Allergy and Asthma Research, 2Stanford

University.

RATIONALE: Dietary avoidance is currently recommended for peanut

allergies. We evaluated sustained effects of treating peanut allergy with

oral immunotherapy (OIT) in the first phase 2 randomized-controlled long-

term study in adults and children.

METHODS: In a double-blind, placebo-controlled, randomized study,

120 peanut-allergic participants (7-53 years old) received up to 4 g of

peanut protein or placebo daily for 3 years. Participants received placebo

(N525) or peanut protein (N595) over 104 weeks; 60 then discontinued

(peanut-0) while 35 received 300 mg daily (peanut-300). Double-blind,

placebo-controlled food challenges (DBPCFCs) to 4 g peanut protein were

conducted at baseline, week 104, and every 13 weeks thereafter for one

year.

RESULTS: The primary endpoint was reached at week 117 after 3 months

of discontinuation (testing sustained unresponsiveness): 21/60 (35%)

peanut-0 participants passed the challenge with no reaction versus 1/25

(4%) placebo (primary endpoint, P50.002). Time to failure was signifi-

cantly longer in peanut-300 vs. peanut-0 vs. placebo arms (P<0.0001). The
percentage of participants passing DBPCFCs in peanut-300 declined

significantly (weeks 104 vs. 156; 83% vs. 37%, P<0.001). Adverse allergic

reactions decreased over time in all arms. Peanut-specific IgG4/IgE levels

were higher (P<0.001), and Ara h 2-specific IgE (P<0.001) and basophil

activation responses (P50.037) were lower, at baseline in those achieving

sustained unresponsiveness at week 117.

CONCLUSIONS: Peanut OIT desensitizes most peanut-allergic individ-

uals to 4 g peanut protein but discontinuation, or even a reduction to 300mg

daily, increases the likelihood of regaining clinical reactivity to peanut.

Baseline blood tests correlate with week 117 treatment outcomes.
A
581 Ara h 2 Specific IgA B Cell Repertoire Matures
During Peanut Oral Immunotherapy
S
U
N
D

Nicole LaHood1, Sarita Patil, MD FAAAAI2, Wayne Shreffler, MD PhD

FAAAAI3, Yamini Virkud, MD FAAAAI2, Bert Ruiter, PhD2, Huong

Tang3, Choiwing Yeung3, J. Christopher Love4; Mass General Hospital,
2Massachusetts General Hospital, 3Massachusetts General Hospital / Har-

vard, 4Massachusetts Institute of Technology.

RATIONALE: While peanut oral immunotherapy (OIT) induces clinical

protection, its effects on mucosal immunity remain unknown. We hypoth-

esize that the mucosal delivery of peanut during OIT induces maturation of

the Arah2 specific IgA B cell repertoire, which may impact post-OIT

immunity.

METHODS: Thirty peanut-allergic children, (ages 7-13), enrolled in a

single-center, open-label peanut OIT trial. Peripheral blood was obtained

before, at 1-2months duringOIT, and at 3months after OIT from8 subjects

selected from the 22 subjects who achieved clinical protection. Arah2

specific B cells were identified and isolated using a fluorescent Arah2

multimer for single-cell B cell receptor (BCR) sequencing using nested

PCR and Sanger sequencing. Heavy chain BCRs were analyzed using our

previously published pipeline, mutation frequency was normalized by

length, and group-wise comparisons were performed in R.

RESULTS: We identified 80 functional Arah2 specific IgA BCRs, with 15

before OIT, 51 duringOIT, and 14 after OIT. The frequency of mutations in

IgAV regions significantly increased during OIT (3.0% to 9.7%, p<0.001)
and remained similar post-OIT (8.9%, p>0.1).Within IgABCRs, we found
an increased frequency of non-silent mutations during OIT in both

complementary-determining regions (CDR, 6.8% to 13.0%, p50.001)

and framework regions (FR, 2.3% to 7.8%, p<0.001). These remained

similar post-OIT (CDR 11.6% and FR 6.0%, p>0.1).
CONCLUSIONS: The Arah2 specific IgA repertoire undergoes somatic

hypermutation during OIT which persists after OIT. The OIT-induced

maturation of the IgA repertoire may have a role in the development of

mucosal immunity during OIT.
582 Peanut-Specific IgA and IgG4 in Saliva are
Modulated by Peanut OIT
Michael Kulis, PhD1, Johanna Smeekens, PhD2, David Larson, PhD3,

Tielin Qin, PhD3, A. Wesley Burks, MD FAAAAI4; 1UNC Chapel Hill,
2University of North Carolina at Chapel H, 3Immune Tolerance Network,
4University of North Carolina.

RATIONALE: OIT is administered at the oral and gastrointestinal

mucosal surfaces, however, little is known about antigen-specific immu-

noglobulin responses at these sites during OIT. We aimed to quantify

salivary peanut-specific and total IgA and IgG4 in a phase 2, RCTof peanut

OIT (Immune Tolerance Network’s IMPACT trial).

METHODS: Peanut allergic children aged 12 to 48 months at screening

were enrolled with n596 randomized to peanut OIT and n550 to placebo.

Subjects were assessed for desensitization and tolerance by double-blind,

placebo-controlled food challenges at weeks 134 and 160, respectively.

Saliva samples were collected at baseline, 30, 82, 134, and 160 weeks.

Peanut-specific and total IgA and IgG4 were quantified by ELISA by

investigators blinded to randomization status of subjects.

RESULTS: Subjects on peanut OIT experienced significant increases in

peanut-specific IgG4 in saliva, whereas subjects on placebo did not

(p<0.05 at all time points). Peanut-specific IgA/total IgA ratio was also

increased in subjects on OITand was increased compared with the placebo

group at 30 and 82 weeks (p<0.05). When the peanut OIT group was

broken down by clinical outcome, therewere differences in peanut-specific

IgA and peanut-specific IgA/total IgA ratios induced by therapy, with the

not desensitized/not tolerant group (n510), on average, having smaller

changes from baseline than the desensitized/tolerant (n519) and desensi-

tized/not tolerant groups (n540).

CONCLUSIONS: We demonstrated that peanut OIT has a substantial

effect on allergen-specific IgA and IgG4 in saliva. These data give insight

into mucosal responses induced by OIT and may lead to easily obtained

samples for biomarker development.
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583 Timing of Infant Dietary Peanut Introduction and
Peanut Allergy at 5 years in the CHILD Study
Elinor Simons, MD PhD MS FAAAAI1, Edmond Chan, MD FAAAAI2,

Thomas Eiwegger, MD3, Kyla Hildebrand, MD2, Julia Upton, MD

FRCP(C) FAAAAI3, Rishma Chooniedass4, Ciriaco Piccirillo5, Yi

Zhang5, Theo Moraes6, Stuart Turvey, MD PhD2, Piush

Mandhane, MD7, Malcolm Sears, MD8, Padmaja Subbarao, MD9, Me-

ghan Azad10, Allan Becker, MD FAAAAI1; 1Section of Allergy & Immu-

nology, Department of Pediatrics & Child Health, University of Manitoba

and Children’s Hospital Research Institute of Manitoba, 2Division of Al-

lergy and Immunology, Department of Pediatrics, University of British

Columbia and British Columbia Children’s Hospital, 3Division of Immu-

nology and Allergy, Department of Pediatrics, Hospital for Sick Children,
4School of Nursing, Faculty of Health and Development, University of

British Columbia, 5Department of Microbiology & Immunology, McGill

University & Research Institute of the McGill University Health Centre,
6Division of Respirology, Department of Pediatrics, Hospital for Sick

Children, 7Division of Pediatric Respirology, Pulmonary & Asthma, Uni-

versity of Alberta, 8Division of Respirology, Department of Medicine,

McMaster University, 9Division of Respirology, Department of Pediatrics,

Hospital for Sick Children, Toronto, ON, Canada, 10Section of Allergy &

Immunology, Department of Pediatrics & Child Health, University of

Manitoba and Children’s Hospital Research Institute of Manitoba.

RATIONALE: Early dietary peanut introduction has been associated with

decreased risk of peanut allergy in the general population up to age 3 years

and in high-risk infants. We examined the associations between early peanut

introduction and peanut sensitization and allergy at age 5 years using

Canadian Healthy Infant Longitudinal Development (CHILD) Study data.

METHODS: CHILD participants were recruited prenatally from the general

population. Every 6months, caregivers reported food introduction and allergic

reactions. At ages 1, 3 and 5 years, sensitization to allergens including peanut

and egg was measured by skin prick testing (SPT) and atopic dermatitis

diagnosed clinically. Since age 5 years, children with possible peanut allergy

(sensitized-positive SPT and not consuming peanut) have been undergoing

double-blind placebo-controlled peanut challenges to confirm or exclude

peanut allergy. We used multivariable logistic regression to examine associ-

ations between peanut introduction, sensitization and allergy at age 5 years.

RESULTS: Among 2577 CHILD participants at age 5 years, 4.1% were

sensitized to peanut and 3.2% had possible peanut allergy. In preliminary

data, 1.8% had peanut allergy. After adjusting for potential confounders,

childrenwhowere introduced to peanut after 12months had increased odds

of peanut sensitization (OR 3.65, 95% CI: 1.98-6.73) and peanut allergy

(OR 5.15, 95% CI: 1.99-13.3) at 5 years. These associations persisted after

exclusion of high-risk infants with moderate-to-severe atopic dermatitis

and/or egg allergy before age 1 year.

CONCLUSIONS: General-population and low-risk infants introduced to

peanut after age 12 months were more likely to have sensitization and

allergy to peanut at age 5 years.
584 How Reaction Severity Is Affected By Cofactors
And Repeat Challenges: A Prospective Study Of
Peanut Allergic Adults
Shelley Dua1, James DOwey, PhD2, Monica Ruiz Garcia, PhD3, Simon

Bond, PhD4, Stephen Durham, MA MD FRCP5, Ian Kimber, PhD6, Clare

Mills7, Graham Roberts, DM8, Isabel Skypala, PhD RD9, James

Wason, PhD10, Pamela Ewan11, Robert Boyle, MBChB3, Andrew Clark12;
1Cambridge University Hospitals, 2London School of Economics, 3Impe-

rial College London, 4Cambridge Clinical Trials Unit, 5Imperial College,
6University of Manchester, 7The University of Manchester, 8University of

Southampton, 9Royal Brompton & Harefield NHS Foundatio, 10Cam-

bridge MRC Biostatistics Unit, 11Cambridge University Hospitals NHS

Trust, 12Addenbrookes NHS Foundation Trust.

RATIONALE: The severity of allergic reactions is unpredictable and

governed by many factors. Few data exist on how allergic reactions are
influenced by cofactors and how severity changes within an individual over

time. We examine the effect of co-factors (sleep deprivation and exercise)

and repeat challenges on reaction severity and symptom pattern.

METHODS: In a randomised crossover study, peanut-allergic partici-

pants undertook up to four peanut challenges including baseline, one with

exercise following each dose, one with sleep deprivation preceding

challenge, and one with no intervention. A weighted numerical severity

scorewas used to grade reaction severity (range 1-200). Using a linear fixed

effects model within-patient impact of co-factors and repeat challenges on

severity was estimated controlling for challenge dose. Symptom pattern

reproducibility was assessed by comparing symptom sequences in

challenge pairs using pairwise sequence alignment to obtain percentage

match in symptom pattern.

RESULTS: In 81 participants (mean age 24.3y) both exercise and sleep

deprivation increased challenge severity score by 10.8 (p50.05) and 13.6

points (p50.01) respectively. An increase in severity was observed with

increasing visit number (p50.001). Sleep deprivation significantly

increased the severity of gastrointestinal symptoms (p50.003). The

average pairwise match of symptoms within individuals was 82.4% and

across individuals was 78.3%.

CONCLUSIONS: Using a novel severity score we show that exercise,

sleep deprivation and repeated challenges increase reaction severity which

has important implications for allergen risk management. We provide the

first data showing that there is high degree of homogeneity in symptom

pattern within and across individuals with repeated reactions.
585 Breaking the Paradox: Comparing Food Allergy
Prevalence Among Latino Sub-Groups in the
United States
Andrea Pappalardo, MD FAAAAI1, Christopher Warren2, Jialing

Jiang3, Ruchi Gupta, MD MPH3; 1University of Illinois Hospital &

Health, 2University of Southern California, 3Northwestern Feinberg

School of Medicine.

RATIONALE: Food allergy (FA) is common in the United States.

Emerging evidence demonstrates disparities in pediatric FA outcomes in

the United States, with Black children at increased risk for FA and fatal

anaphylaxis. However, less is known about Hispanic/Latino children with

FA, including whether the marked difference in asthma prevalence

observed between children of Mexican and Puerto Rican descent—the

‘‘Hispanic Paradox’’—is also present with respect to FA.

METHODS: Across-sectional surveywas administered in 2015-2016 to a

nationally-representative sample of 51,817 US households. Self-reported

FAs were considered ‘‘convincing FA’’ if reported reaction symptoms to

specific allergens were consistent with IgE-mediated reactions. Surveys

asked all respondents whether they identified as Hispanic/Latino as well as

the country of origin. Participants that selected Mexico as their birth

country, wrote-in Puerto Rico, and/or participants with at least one parent

reported as born in Mexico or Puerto Rico were classified as Mexican/

Puerto Rican ancestry, respectively.

RESULTS: Among our population-weighted sample of children

(n538,408) and adults (n540,443), 17.4% (95% CI: 16.7-18.1) self-

identified as Hispanic or Latino. Lifetime physician-diagnosed asthma

prevalence among individuals reporting Puerto Rican ancestry was 15.9%

(6.6-33.7) compared to 9.3% (6.2-13.7) among those with Mexican

ancestry—consistent with previous studies. In contrast, Puerto Ricans

were less likely to have current, convincing FA than children and adults of

Mexican origin 4.0% (1.9-8.5) vs 10.3% (6.9-15.1).

CONCLUSIONS: Our findings suggest that the Hispanic Paradox in

asthma prevalence does not extend to FA. Further confirmatory work is

needed among larger samples of Puerto-Ricans.
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586 Factors associated with clinical care for food
allergy among Medicaid enrolled U.S. children
Lucy Bilaver, PhD MS MA1, Jamie Fierstein, PhD1, Madeleine

Kanaley, BA1, Ruchi Gupta, MD MPH2; 1Northwestern University,
2Northwestern Medicine.

RATIONALE: Although racial and ethnic disparities in the use of food

allergy (FA)-related services have been documented, little is known about

access to services among children in theMedicaid program. The purpose of

this study is to measure the utilization of FA-related services and identify

factors associated with appropriate care among Medicaid-enrolled U.S.

children with FA.

METHODS: Using 2012 Medicaid Analytic eXtract data, we conducted

an observational study of children having at least one claim with a FA

diagnosis. FA-related services included allergist visits and epinephrine

prescription fills. Factors associated with services were assessed using

logistic regression. Cox proportional hazard models were used to identify

factors associated with time to allergist visit and epinephrine prescription

fill in two risk groups.

RESULTS: There were 203,480 children ages 0-19 years with a FA

diagnosis claim in 2012. Among these children, 18% saw an allergist and

21%visited the ED for FA. Black andHispanic childrenwith FAweremore

likely to visit the ED as were those living in less urban counties compared

withWhite children. Hispanic ethnicity and living in a high poverty county

were associated with lower hazards of subsequent allergy visits and

epinephrine prescription fills.

CONCLUSION: This study finds that few children with FA in the

Medicaid program visit allergists or fill epinephrine prescriptions after

visits to general pediatricians or family practice clinicians and the ED.

Both indicators represent a starting point for measuring quality care for

Medicaid enrolled children with FA.
587 Early Peanut Introduction: Knowledge and
Current Practices of Inner-City Parents
S
U
N
D
A
Y

Lara Farhat1, Monique Hanono, MD1, Sairaman Nagarajan, MD MPH1,

Rob Harriz1, Rauno Joks, MD FAAAAI2, Maria-Anna Vastardi, MD1;
1SUNY Downstate Medical Center, 2SUNY-HSC.

RATIONALE: Early peanut introduction has been found to reduce the

risk of developing future peanut allergy in children. We investigated

current practices in our local community.

METHODS: Anonymous surveys were distributed to parents of patients

seen in general pediatric clinics at our hospital over a 4-month period.

Surveys assessed timing of solid food and peanut introduction, knowledge

of peanut introduction guidelines, patient history of eczema, as well as

family history of atopic diseases. Parental demographic variables were also

assessed.

RESULTS: 132 surveys were collected. 57 (43%) parents were born

outside the United States, 70% of whom were Caribbean born. Only 38

(29%) parents were aware of the guidelines. Knowledge of peanut

introduction guidelines was marginally significantly associated with

timing of peanut introduction, with 50.6% of parents unaware of the

guidelines introducing peanuts beyond 1 year of age compared to 27.0% of

parents aware (p50.063). Parents of patients with mild eczema (23/132)

comprised a higher proportion of respondents introducing peanuts after 1

year of age compared to parents of patients without eczema (52.2% vs

43.3%, p50.006). Income was marginally significantly associated with

early peanut introduction, those in the highest income category (>50k)
were less likely to introduce peanuts beyond 1 year of age compared to

those between 25-50k and 10k-25k, 27.3% vs 39.4% vs. 57.9%, p50.069.

CONCLUSIONS: Children in high risk groups of developing peanut

allergy may have delayed peanut introduction, especially in low income

populations. Increased awareness efforts for both providers and parents are

necessary to overcome these healthcare disparities.
588 Racial Disparities in Evaluation of Food
Allergies in Children
Emilio Jauregui1, Mary Tobin, MD FAAAAI2, Mahboobeh Mahdavinia,

MD PhD FAAAAI3; 1University of Illinois at Chicago, 2University Con-

sultants in Asthma and Allergy, 3Rush University Medical Center.

RATIONALE: Racial disparities in quality of asthma-care are well

documented, but less so in food allergy. We aimed to study whether the

initial evaluation for food allergy is differential in African-American and

Latino children when compared to their White counterparts.

METHODS: Children (under 11 years) with food allergy evaluated at a

tertiary care center were enrolled in this study. Patients were initially

enrolled upon reporting a convincing history of a food allergy. The food

allergy testing was by skin prick during the initial visit or during a

scheduled second appointment, or serum specific IgE testing. In those who

were diagnosed by skin-prick test, evaluation was followed by serum

specific IgE for long term planning. Cases with a negative test were

excluded. We compared African-American, Latino, and White children in

terms of their assessment for food allergies.

RESULTS: A series of 368 children were initially enrolled. 285 with

positive testing were analyzed for this study which included 60.7%

African-American, 7.7% Latino, and 32.6% White children. All race/

ethnicity groups had similar gender and age distribution. African-

American children had significantly lower rate of completing skin prick

compared with Latinos andWhites (28.9%in African-Americans, 36.8%in

Latinos and 41.9%in Whites, p5 0.047). African-American children also

had a significantly lower rate of completing serum specific-IgE testing

compared to White children (80.9% in African Americans, 89.5% in

Latinos, and 91.4% in Whites, p 5 0.043).

CONCLUSIONS: Results indicate a potential racial disparity in initial

evaluation for food allergy possibly due to inadequate access to laboratory

or insufficient follow-up.
589 Improving Access To Stock Epinephrine In A De-
Centralized School District: The New Orleans
Experience
Kathryn Neupert1, Chioma Udemgba, MD1, Margaret Huntwork, MD1,

John Carlson, MD PhD1; 1Tulane University School of Medicine.

RATIONALE: Low socioeconomic status is associated with decreased

access to epinephrine in the school setting. Several studies have

demonstrated the importance of stock epinephrine auto-injectors (EAI)

in large, urban school districts. Implementing stock EAI in New Orleans

public schools (NOPS) poses a unique challenge because New Orleans is

the first major United States city with an all-charter, de-centralized school

district.

METHODS: We reviewed public enrollment data for NOPS, stock EAI

prescription records for NOPS fromAllergy/Immunology (A/I) physicians

at Tulane University, and calendar records for anaphylaxis and EAI

training sessions with specific schools.

RESULTS: As of 2019, there are 90 NOPS run by 46 autonomous charter

organizations. NOPS serve approximately 48,500 students, 83% of which

are economically disadvantaged. Since 2014, the Tulane A/I department

has conducted 27 training sessions with NOPS on anaphylaxis recognition

and EAI use. We have assisted 47 NOPS with formulating school-specific

stock EAI policies. Stock EAI have been provided for 45 NOPS, giving

approximately 23,300 students access to epinephrine in the school setting.

Currently, approximately half of NOPS and their students continue to lack

access to stock epinephrine.

CONCLUSIONS: A de-centralized school district requires increased

advocacy efforts and community outreach from allergists in order to

implement stock EAI district wide. Efforts toward improving access to this

life-saving medication are particularly critical for school districts in which

the majority of students are economically disadvantaged. Analysis of stock

epinephrine usage in an all-charter school district such as NewOrleans is a

meaningful area of future study.
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590 Nasal Allergen Neutralizing Antibodies
Correlate Closely with Tolerated Intranasal
Allergen Challenge Dose Following Grass
Pollen Subcutaneous Immunotherapy in
Patients with Local Allergic Rhinitis
Rebecca Parkin1, Ibon Eguiluz-Gracia, MD PhD2, Maria Torres

Jaen, MD PhD FAAAAI3, Stephen Durham, MA MD FRCP4, Lina May-

orga5, Carmen Rondon Segovia, PHD6, Mohamed Shamji, BSc MSc PhD

FAAAAI1; 1Imperial College London, 2University Hospital and IBIMA,
3Hospital Regional Universitario de Malag, 4Imperial College, 5Allergy

Unit, IBIMA-Regional University Hospital of Malaga, Malaga, Spain,
6Regional University Hospital-Malaga.

RATIONALE: Local Allergic Rhinitis (LAR), a novel phenotype of

rhinitis, is characterized by positive nasal allergen challenge (NAC) and

nasal IgE, but negative skin prick test and serum sIgE. We hypothesized

that grass pollen subcutaneous immunotherapy (SCIT), which is effective

in treating LAR, can induce nasal antibodies with inhibitory capacity that

correlates with levels of allergen tolerated following NAC.

METHODS: A RDBPC study of grass pollen SCITwas performed, with

participants receiving placebo or SCIT for 6 months, followed by

discontinuation for 6 months. At 12 months, all participants received

SCIT for another 12 months. Nasal and serum IgG4 levels were measured

by ImmunoCAP, ELISA and IgE-FAB assay at baseline, 6, 12, 18 and 24

months.

RESULTS: Levels of grass allergen concentration tolerated were

significantly higher at 12 months compared to baseline in SCIT receiving

6months of treatment(P<.05). In the placebo, significant increasewas seen

only at 24months, following active treatment(P<.05). Levels of Phlp1- and
Phlp5-sIgG4 were increased at 18 and 24 months following

SCIT(all,P<.05) but not placebo following active treatment. Nasal anti-

body inhibitory activity increased following SCIT- but not placebo treat-

ment at 6 months. No inhibition was observed in serum. Nasal antibody

inhibitory activity correlatedwith level of allergen tolerated dose following

NAC(r5-0.47,P5.01).

CONCLUSIONS: We have shown that functional local blocking

antibodies in the nasal mucosa, but not systemically, are induced following

grass pollen SCIT, which correlated with tolerated allergen dose, under-

lining their potential as a biomarker for AIT in LAR.
591 Inhibition of the non-gastric H+/K+-ATPase
(ATP12A) by ilaprazole and vonoprazan
decreased IL-13-stimulated eotaxin-3
expression in airway epithelial cells.
Jin YoungMin,MD PhD1, Robert Schleimer, PhD FAAAAI2, Bruce Tan,

MD MS3; 1KyungHee University Medical Center, 2Northwestern Univer-

sity Feinberg School, 3Northwestern University.

RATIONALE: We have previously reported that proton pump inhibitors

(PPIs) decrease IL-13 mediated eotaxin-3/CCL26 expression in airway

epithelial cells via inhibition of H+/K+-ATPase (ATP12A). Given the

structure-activity relationships observed, we hypothesized that the third-

generation proton pump inhibitor, ilaprazole, and the recently developed

first-in-class potassium-competitive acid blocker, vonoprazan, may have

similar anti-inflammatory effects.

METHODS: Eotaxin-3 expression by IL-13–stimulated (5ng/ml) BEAS-

2B cells and primary NHBE cells, treated with or without ilaprazole and

vonoprazan, was assessed by ELISA and real-time PCR; results were

compared with previously observed effects of omeprazole and pantopra-

zole. The half-maximal inhibitory concentration (IC50) values were

compared to determine the relative inhibitory effects of these medications

on eotaxin-3 protein expression.

RESULTS: Ilaprazole and vonoprazan showed significant dose-dependent

inhibition of CCL26 gene expression at concentrations from 0.01mmol to

50mmol in BEAS-2B cells (p<0.05). Eotaxin-3 protein expression was

similarly inhibited by ilaprazole and vonoprazan at concentrations as low
as 5mmol and 50mmol, respectively (p<0.05). The IC50 value for IL-13

induced eotaxin-3 protein expression was 3.94 mmol for ilaprazole and

6.99 mmol for vonoprazan, which were comparable to omeprazole and

pantoprazole (4.09 mmol and 9.04 mmol, respectively). In NHBE cells,

ilaprazole was more potent than omeprazole and vonaprazan (IC5051.11,

5.40 and 9.50 mmol, respectively).

CONCLUSIONS: Our results demonstrate that ilaprazole and vonopra-

zan, two mechanistically distinct medications approved for treating

gastroesophageal reflux disease, exhibited significant suppression of IL-

13–induced eotaxin-3 at micromolar concentrations. Together, these

findings suggest that inhibitors of ATP12A may be of therapeutic value

for patients with eosinophilic airway disease.
592 Air Pollution Is Associated With Increased
Sinus Tissue Eosinophilia In Chronic
Rhinosinusitis
Leena Padhye, MD1, Jennifer Kish2, Christopher Codispoti, MD PhD

FAAAAI1, Mary Tobin, MD FAAAAI3, Phillip LoSavio, MD1, Donyea

Moore1, Pete Batra, MD1, Gregory Miller, PhD2, Mahboobeh Mahdavi-

nia, MD PhD FAAAAI1; 1Rush University Medical Center, 2Northwestern

University, 3University Consultants in Asthma and All.

RATIONALE: Racial and ethnic minorities living in neighborhoods with

lower socioeconomic status (SES) are at risk for poor CRS outcomes.

While low SES is linked to poor health care access, residents of low-

income neighborhoods are also exposed to higher pollution. This study

aimed to assess the relationship of multiple pollution-related indices to

sinonasal histopathology in CRS patients.

METHODS: In this cross-sectional study, sinus tissue was collected from

the ethmoid or maxillary sinus during functional endoscopic sinus surgery.

Samples were examined for multiple histopathologic markers associated

with CRS including eosinophilic and neutrophilic infiltration, fibrosis,

decreased glands and basement thickening. The primary exposure variable

was ambient particulate matter <2.5 mm in size (PM2.5). The secondary

exposure variables were earth level ozone and distance from major roads.

Pollution indices were obtained using Environmental Protection Agency

data for each individual’s address at the block-group level. Regression

analyses and analysis of variance were performed to investigate the

association of pollution with histopathology markers.

RESULTS: Seventy-eight patients with CRS were included. PM2.5 levels

in air (mg/m3) were significantly higher for patients with eosinophil aggre-

gates in the sinus tissue (PM2.5 (mean6SD) was 11.4660.18 for those

with eosinophilic aggregates vs. 11.0360.54 in cases without eosinophilic

aggregates; p50.013). Earth level ozone and distance from major roads

were not associated with any of the histopathology variables.

CONCLUSIONS: Air pollution, specifically PM2.5, influences eosino-

philic infiltration in the sinonasal tissue. Larger studies are needed to

validate this association and, the possible mechanism linking pollution to

Th-2 inflammation in CRS.
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593 Phase 1b Study of AK002, an Anti-Siglec-8
Monoclonal Antibody, in Patients with Severe
Allergic Conjunctivitis (KRONOS Study)
Y

H. Terry Levine1, Joseph Tauber, MD2, Quan Nguyen, MD3, Stephen

Anesi4, Peter Chang, MD4, Gregg Berdy5, Charles Lin, MD3, David

Chu, MD6, Andrea Kantor7, Henrik Rasmussen, MD PhD7, Bhupinder

Singh, MD7, Alan Chang7, Bennie Jeng, MD8, Vishal Jhanji, MD9,

C. Stephen Foster, MD4; 1Allergy & Asthma Care, 2Tauber Eye Center,
3Byers Eye Institute, Stanford University, 4Massachusetts Eye Research

& Surgery Institution, 5Ophthalmology Associates, 6Metropolitan Eye

Research & Surgery Institute, 7Allakos, Inc., 8University of Maryland,
9University of Pittsburgh.

RATIONALE: Allergic conjunctivitis (AC) is an inflammatory disease

characterized by extreme itching, pain, watering, redness and swelling of

the conjunctiva. In severe cases, corneal damage and permanent vision loss

can occur. Eosinophil recruitment and mast cell activation are key drivers

of symptoms, and allergic comorbidities are common. Current treatments

are often ineffective in severe AC and are associated with significant side

effects. KRONOS evaluated the safety and preliminary efficacy of AK002,

an anti-siglec-8monoclonal antibody that depletes eosinophils and inhibits

mast cells, in patients with severe AC.

METHODS: This was a Ph1b open-label study of six monthly doses of

AK002 in patients with atopic keratoconjunctivitis (AKC), vernal

keratoconjunctivitis (VKC) and perennial allergic conjunctivitis (PAC)

and history of topical or systemic corticosteroid use. Clinical activity was

measured by a daily patient-reported allergic conjunctivitis symptom

(ACS) questionnaire. Activity in allergic comorbidities was assessed by

comparing pre- and post-treatment patient-reported symptom scores.

RESULTS: Thirty patients were enrolled (AKC n513, VKC n51, PAC

n516), 87% of whom had atopic comorbidities. By week 21-22 post-

AK002,median ACS for AKC, VKC, and PAC groups improved by 74%,

87%, and 71%, respectively. Therewas substantial improvement in allergic

comorbidities, with 65%, 72%, and 69% reduction of symptoms of atopic

dermatitis, asthma, and rhinitis, respectively. There were no drug-related

serious AEs, and the most common treatment-emergent AEs were mild-to-

moderate infusion related reactions.

CONCLUSIONS: AK002 was well-tolerated and substantially improved

symptoms of severe AC. AK002 may be a promising treatment for severe

AC as well as atopic dermatitis, asthma and other atopic conditions.
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594 Dupilumab Reduces Blood, Urine, and Nasal
Biomarkers of Type 2 Inflammation in Patients
With Chronic Rhinosinusitis With Nasal Polyps
in the Phase 3 SINUS-52 Trial
S
U
Claus Bachert, MD PhD1, Seong Cho, MD FAAAAI2, Tanya

Laidlaw, MD FAAAAI3, Brian Swanson, PhD4, Sivan Harel5, Leda

Mannent, PhD4, Nikhil Amin, MD5, Alexandre Jagerschmidt4; 1Ghent

University, 2University of South Florida Morsani Coll, 3Harvard Medical

School, 4Sanofi, 5Regeneron Pharmaceuticals, Inc..

RATIONALE: Chronic rhinosinusitis with nasal polyps (CRSwNP) is a

type 2 inflammatory disease of the upper airways. Dupilumab, a human

monoclonal antibody, blocks the shared receptor component for inter-

leukin-4/interleukin-13, key drivers of type 2 inflammation. We report

dupilumab effect on blood, urine, and nasal biomarkers of type 2

inflammation in CRSwNP patients from the phase 3 SINUS-52 study

(NCT02898454).

METHODS: Adults with CSRwNP (n5448) were randomized 1:1:1 to

subcutaneous dupilumab 300mg every 2 weeks (q2w) for 52 weeks;

dupilumab 300mg q2w for 24 weeks then q4w for 28 weeks; or placebo

q2w for 52 weeks. On-treatment biomarkers in blood, in urine, and in nasal

secretion were evaluated in the placebo and pooled dupilumab q2w groups

in the safety population.

RESULTS: Baseline median biomarker values were comparable between

groups. At Week 24, dupilumab reduced biomarkers (median % change
from baseline, dupilumab/placebo): serum total IgE (257.92/23.13),

periostin (231.02/1.98), and TARC (239.01/21.01), and plasma eotaxin-

3 (250.46/24.19) (all P<0.0001 for dupilumab vs placebo), with results

sustained to Week 52. Median blood eosinophil counts remained un-

changed during the study. At Week 24, dupilumab reduced urinary leuko-

triene E4 (245.67/0), and nasal-secretion total IgE (229.17/0), periostin

(293.73/250.81), eotaxin-3 (293.97/24.48), and IL-5 (285.86/0) (all

P<0.01). The most common adverse event occurring at higher frequency

in dupilumab vs placebo groups was injection-site reaction (q2w/q2w–

q4w/placebo: 14.8%/18.9%/13.3%).

CONCLUSIONS: Consistent with its mechanism of action, dupilumab

reduced systemic (blood, urine) and local (nasal secretion) biomarkers of

type 2 inflammation in CRSwNP patients and was well tolerated.
595 Prenatal Indoor Dog Exposure and Early Life Gut
Microbiota in the Microbes, Asthma, Allergy
and Pets Birth Cohort
Edward Zoratti, MD FAAAAI1, Ariane Panzer2, Alexandra Sitarik3,

Kyra Jones4, Ganesa Wegienka3, Suzanne Havstad1, Nicholas

Lukacs, PhD5, Homer Boushey6, Christine Cole Johnson, PhD MPH

FAAAAI3, Dennis Ownby7, Susan Lynch, PhD8; 1Henry Ford Hospital,
2Division of Gastroenterology, University of California SanFrancisco,
3Henry Ford Health System, 4Henry Ford Health Systems, 5University

of Michigan Medical School, 6University CA - San Francisco, 7Augusta

University, 8Division of Gastroenterology, University of California San

Francisco.

RATIONALE: Early-life indoor dog exposure associates with lower

atopy and asthma in childhood and may be related to altered gut microbial

profiles among dog-exposed infants.

METHODS: Pregnant women livingwith either an indoor dog(s) or living

in pet-free homes were recruited in southeast Michigan. Stool samples

(n5490) were collected from 131 children at five intervals beginning at 1

week until approximately 18 months of age. 16S ribosomal RNA

sequencing was used for stool bacterial characterization; community

characteristics were compared between infants born into dog-keeping

versus pet-free homes. Mixed effect models were fit for alpha diversity

longitudinal trajectory analyses. Compositional differences over timewere

assessed using the first component from a principle coordinates analysis,

again subjected to mixed effect modeling. Results were adjusted for

potentially confounding covariates.

RESULTS: Richness and Faith’s diversity were higher among children

from dog-keeping homes (b6SE512.965.9, p50.029;

b6SE50.8360.34, p50.016; respectively). Following adjustment for

household income or breastfeeding duration, associations were diminished

and often no longer statistically significant. Longitudinal compositional

differences were observed using unweighted UniFrac and Canberra

metrics (b6SE50.03960.017, p50.021; b6SE50.02660.12,

p50.027; respectively) in unadjusted analyses. However, effects were

similarly diminished following covariate adjustment.

CONCLUSIONS: Infants living with dogs have more rich and diverse

early-life gut microbial profiles and distinct overall compositions.

However, our data indicate this relationship may be at least partially

associative rather than causative. Additional work is needed to determine if

specific taxa differ by dog exposure after accounting for confounders,

which may not be captured by overall diversity metrics.
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596 Long-Lived IgE Plasma Cells Reside in The Bone
Marrow During Chronic Allergen Exposure and
Maintain IgE Serological Memory
Andre Limnander1, Jamie Orengo, PhD1, Seblewongel Asrat, PhD1, Xia

Liu1, Daisuke Kajimura1, matthew sleeman, PhD1, Li-Hong Ben2, An-

drew Murphy, PhD2, Navneet Kaur1; 1Regeneron Pharmaceuticals Inc.,
2Regeneron.

RATIONALE: Immunoglobulin E (IgE) is a central player in the

development and progression of allergic diseases. Allergen-specific IgE

binds to Fc 3RI on mast cells and basophils and, when crosslinked by

allergen, causes these cells to degranulate and release inflammatory

mediators of the allergic response. Identifying the source of IgE serological

memory is key to understanding atopic diseases and the development of

novel therapies.

METHODS: We used mouse models of both short-term (< 4 weeks) and

chronic (> 15weeks) allergen exposure and re-examined themechanism of

serological memory in allergy using a dual-reporter system to track IgE

plasma cells (PCs).

RESULTS: Short-term house dust mite (HDM) exposure resulted in the

generation of IgE plasmablasts that mainly resided in secondary lymphoid

organs and produced IgE that was unable to induce mast cell degranulation

in response to allergen. In contrast, chronic exposure to HDM resulted in

IgE plasma cells (PCs) that arose from sequential class switching of IgG1

memory B cells, accumulated in the bone marrow (BM) and produced IgE

of sufficient affinity to support allergen-induced anaphylaxis when trans-

ferred to na€ıve mice. Most importantly, we identified IgE PCs in the BM of

human allergic, but not non-allergic donors, and showed that allergen-

specific IgE produced by these cells can cause mast cell degranulation

when transferred to na€ıve mice that express human Fc 3R1a.

CONCLUSIONS: Our results demonstrate that long-lived IgE BMPCs

arise during chronic allergen exposure andmaintain serological memory in

both mice and humans.
597 Mechanical Activation of ADGRE2 Causes
Calcium-dependent Activation of PI3K and
MAPK Pathways Driving Mast Cell
Degranulation and PGD2 Production
Hirsh Komarow, MD FAAAAI1, Andrea Naranjo1, Margery Smelkin-

son1, Yun Bai, MS1, Araceli Tobio2, Steven Boyden3, Dean

Metcalfe, MD, MS, FAAAAI4, Ana Olivera, PhD1; 1NIAID/NIH,
2NIAID, NIH, 3NHGRI/NIH, 4Laboratory of Allergic Diseases/NIAID/

NI.

RATIONALE: A role for the adhesion G-protein coupled receptor

ADGRE2 in mechanosensing was revealed with the discovery of a

missense substitution (p.C492Y) associated with familial vibratory urti-

caria (VU). In these patients, skin friction induces mast cell (MC) hyper-

degranulation through p.C492Y-ADGRE2, causing localized hives, flush-

ing and, occasionally, hypotension. We sought to characterize the

intracellular signals elicited by vibration using human MCs expressing

p.C492Y-ADGRE2.

METHODS: Human LAD2 MCs transfected with wild type ADGRE2 or

mutated ADGRE2 (C492Y) were mechanically stimulated. Calcium

responses were determined by fluorescence; degranulation by biochemical

assays or by confocal microscopy; PGD2 by ELISA; and activation of

signaling pathways by Western blot analysis.

RESULTS: p.C492Y-ADGRE2 reduced the threshold of degranulation to

vibration and increased the extent of degranulation along with the

percentage of responsive MCs when plated on dermatan sulfate, a ligand

for ADGRE2, but not in chondroitin sulfate A or polylysine. Similarly,

mechanical activation of MCs expressing p.C492Y-ADGRE2 induced

transient cytosolic calcium increases that were of greater magnitude than

those in cells with nonmutated-ADGRE2. Both PLC activation and

calcium were required for the downstream activation of PI3K and MEK/

ERK1/2 pathways. PLC and calcium but not MEK/ERK1/2 were critical
for MC degranulation, while MEK/ERK1/2 mediated de novo synthesis of

prostaglandin D2, a previously unrecognized mediator in VU. PI3K-

derived signaling contributed to full ERK1/2 activation and was partly

required for both degranulation and PGD2 production.

CONCLUSIONS: Our studies provide insights into the enigmatic chain of

molecular events triggered bymechanical forces viaADGRE2 and identify

possible therapeutic targets for patients with VU.
598 Recombinant expression of human IgE antibody
constructs for analysis of antigenic
determinants on dust mite allergens
Crystal Richardson1, Jill Glesner1, Anyway Kapingidza2, Jillian Braca-

glia3, Martin Chapman, PhD FAAAAI1, Maksymilian Chruszcz4, Scott

Smith, MD PhD5, Anna Pomes, PhD FAAAAI1; 1Indoor Biotechnologies,

Inc., 2University of South Carolina, Columbia, SC, 3Indoor Biotechnol-

ogies, Inc., Charlottesville, VA, 4University of South Carolina, 5Vanderbilt

University Medical Center.

RATIONALE: Defining allergenic epitopes recognized by human IgE

antibodies has long been a goal of allergen researchwhich could ultimately

lead to innovations in allergy therapeutics. The recent development of

human IgE monoclonal antibody (mAb) technology (JCI Insight 2018:

3(20)) means that goal is realistically achievable. Our objective was to

express recombinant human IgE mAb for mapping allergenic epitopes on

the major dust mite allergens, Derp1 and Derp2.

METHODS: Human IgE mAb technology, involving fusion of B-cells

from mite-allergic patients with a human myeloma fusion partner using

electrical cytofusion, was used to producemonoclonal cell lines expressing

unique IgE antibodies. RNA was extracted and sequenced using rapid

amplification of cDNA ends. Recombinant antibodies (Fab or chimeric

IgE-IgG1) were expressed, purified and tested by ELISA for binding to

Derp1 and Derp2.

RESULTS: High levels of purified human IgE mAb directed against

Derp1 and Derp2were produced in CHO cells (;100mg/L). Chimeric and

Fab versions of two non-overlapping anti-Derp2 IgE mAb, 1B8 and 2F10,

were compared. Purified 2F10 Fab was 9X more reactive with Derp2 than

1B8 Fab by ELISA. A chimeric IgE-IgG1 construct, 1C14, was expressed

and reacted with Der p 1. Crystals for structural studies were obtained from

a preparation of Derp1 with 1C14 IgE-IgG1 complex.

CONCLUSIONS: Recombinant human IgE mAb expressed in mamma-

lian cells will allow clinically relevant epitopes on allergenmolecules to be

defined. They also provide critical tools for investigation of biologic

mechanisms of IgE responses. Understanding the interaction of human IgE

antibodies with allergens will facilitate design of hypoallergens.



J ALLERGY CLIN IMMUNOL

VOLUME 145, NUMBER 2

Abstracts AB187

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
599 Alpha-gal Induced Mediator Release by Human
Mast Cells
Y

Onyinye Iweala, MD PhD1, Mohammad Fereydouni2, Mona

Motaghed, MSc3, Shailesh Choudhary, PhD1, Camille Kapita, MSc1,

Scott Commins, MD PhD1, Christopher Kepley, PhD2; 1University of

North Carolina at Chapel Hill, 2Joint School of Nanoscience & Nanoen-

gineering (JSNN), University of North Carolina at Greensboro, 3Joint

School of Nanoscience & Nanoengineering (JSNN), North Carolina Agri-

cultural & Technical State University.

RATIONALE: Alpha-gal syndrome, typically characterized by delayed

allergic reactions to mammalian meat, is associated with IgE to galactose-

alpha-1,3-galactose (alpha-gal), a carbohydrate moiety found in non-

primate mammals. Greater than 90% of alpha-gal allergic patients report

urticaria following ingestion of alpha-gal. However, no one has demon-

strated that alpha-gal-containing compounds can activate humanmast cells

sensitized with alpha-gal-specific IgE.

METHODS: Primary human skin and lung mast cells were sensitized

overnight with human plasma containing alpha-gal-specific IgE ranging

from 0.1 to 58 IU/ml. The next day, cells were washed and challenged with

anti-FcEpsilonRI antibodies, beef thyroglobulin (BTG), or cetuximab for

30 minutes. Mast cell mediators released into cell culture supernatants

were measured.

RESULTS: Alpha-gal-containing compounds, including BTG and cetux-

imab, induced mediator release from skin, but not lung, mast cells. The

extent of skin mast cell degranulation and cytokine production correlated

with plasma alpha-gal-specific IgE levels.

CONCLUSIONS: Alpha-gal-containing compounds activate primary

skin-derived human mast cells sensitized with plasma from alpha-gal

allergic subjects, resulting in mast cell degranulation and cytokine

production. Notably, lung-derived human mast cells sensitized with

alpha-gal allergic plasma do not respond to challenge with the doses of

alpha-gal-containing compounds that activate skin mast cells. We specu-

late that the non-responsiveness of the predominantly mucosal lung mast

cells (MCT) compared to connective tissue skin mast cells (MCTC )

following challenge with alpha-gal may reflect the typical allergic symp-

toms reported by alpha-gal allergic subjects. Specifically, most subjects

experience cutaneous symptoms while a smaller proportion reports respi-

ratory distress, suggesting potential functional differences between skin

and lung mast cells.
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600 Mothers, But Not Other Family Members, Of
Children With Multiple Food Allergy Have Poor
Perceived Life Status
S
U
N

Jennifer Protudjer, PhD1, Elinor Simons, MD PhDMS FAAAAI1; 1Uni-

versity of Manitoba1.

RATIONALE: Families whose children have food allergy have poor

quality of life. Less is known about how the number of food allergies is

associated with perceived life status. We describe the impact of multiple

food allergies on perceived life status.

METHODS: Parents of children attending a tertiary pediatric allergy

clinic for follow-up visits were invited to complete a questionnaire,

including a visual analogue scale (VAS) to describe perceived life status for

themselves and other family members. VAS responses ranged from 0-10

(105best possible life). Data were analysed using Fisher exact test and

linear regression.

RESULTS: To date, we have recruited 30 families, with exclusively

mothers as respondents.Most children (20/30; 66.7%boys and average age

7.0 years) developed food allergy in infancy (25/31; 80.7%). Similarly,

most had 1-2 food allergies (25/30; 83.3%), and other atopic diseases (27/

30; 90.0%). Compared to mothers whose children had 1-2 food allergies,

those with multiple food allergies reported significantly poorer perceived

life status (ß -1.36; 95%CI -2.32; -0.40; p<0.01). Mothers whose children

had multiple food allergies were more likely to report career limitations

due to food allergy compared to mothers of children with 1-2 allergies
(p50.07). No significant differences were seen for the mother’s spouse

(p50.13; in our study, exclusively fathers), the child (p50.35), or any

siblings (p50.19).

CONCLUSIONS: Mothers of children with multiple food allergies

reported worse perceived life status that may be partly explained by career

limitation. The child and other family members had similar perceived life

status regardless of number of food allergies.
601 Chronic Cough in America: Characteristics of
Chronic Cough Patients with Allergies
John Oppenheimer, MD FAAAAI1, Eli Meltzer, MD FAAAAI2, Jona-

than Bernstein, MD FAAAAI3, Michael Schatz, MD MS FAAAAI4, Rob-

ert Zeiger, MD PhD FAAAAI5, Peter Dicpinigaitis, MD6, Nate Way7,

Vicky Li7, Eileen Fonseca8, Robert Boggs9, Jonathan Schelfhout9; 1Pul-

monary and Allergy Associates, 2Allergy and Asthma Medical Group &

Resea, 3Bernstein Allergy Group, Inc, 4Kaiser Permanente Medical Cen-

ter, 5Kaiser Permanente Southern California, 6Jack D. Weiler Hospital,
7Kantar Health, 8Merck & Co., 9Merck & Co., Inc..

RATIONALE: Characteristics of chronic cough (CC) patients with

allergies are poorly understood.

METHODS: A CC questionnaire module was administered to National

Health andWellness Survey panel recipients who reported coughing for>8

weeks. This module included questions regarding cough duration, severity,

healthcare utilization, work productivity, and cough specific patient

reported outcomes. Responders with CC and allergies (CCwa) were

compared to those with CC without allergies (CCw/oa). Comparisons

that achieved statistical significance (P<0.05) are noted.

RESULTS: Of the 296 responders with CC, 173 (58.4%) had allergies.

CCwa were more likely to be female (78.6% vs. CCw/oa 64.2%) and

younger (58.5 vs. 62.4 years). There was no significant difference in

duration of CC (7.3 vs 7.7 years), cough severity over the past twoweeks on

worst day (6.0 vs. 5.8/10) or in general (5.0 vs. 4.8/10). Half of CCwa

patients indicated cough was more severe at a certain time of year (52.3%),

most often spring (41.1%) and winter (39.3%). Scores were similar on the

Leicester Cough Questionnaire and Cough Quality of Life Questionnaire

between CCwa and CCw/oa. CCwa were more likely to report work

productivity impairments (37.6% vs. 20.6%). While both groups were

likely to visit an HCP in the prior 6 months (94.2% vs 86.6%; NS), CCwa

utilized more healthcare resources (8.0 vs. 5.3 visits) due in part to an

increased number of allergist visits (0.19 vs. 0.02).

CONCLUSIONS: CCwa and CCw/oa differed in several aspects, notably

work productivity impairments and healthcare utilization. Additional

research is needed to better understand the underlying etiologies of CC.
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602 Systemic Reactions Associated With Food Oral
Immunotherapy Versus Subcutaneous
Immunotherapy In Clinical Practice
Kristina Nguyen1, Warner Carr, MD FAAAAI2; 1Allergy and Asthma

Associates of Southern California, 2Allergy and Asthma Associates of

SCs.

RATIONALE: Subcutaneous immunotherapy (SCIT) to environmental

allergens/venom has an established safety profile and is accepted as generally

safe. Oral immunotherapy to foods (FOIT) is growing in popularity; however,

safety concerns prevent many practicing Allergistsfrom adopting this

therapy.We compare the safety of SCIT and FOIT with a focus on

systemic allergic reaction rates in a busy outpatient allergy clinic.

METHODS: A blinded retrospective chart review of 356 FOIT patients

versus 742 SCIT patients in a single outpatient Allergy clinic from July

2016 to July 2019. The total number of SCIT and FOIT administrations

were determined over the time period and the number of systemic reactions

per patient and systemic reactions per exposure were calculated. A

systemic reaction was defined as a reaction felt to be related to either

SCIT or FOIT and required immediate therapy, such as administration of

epinephrine.

RESULTS: For FOIT, 356 patients received 146,060 daily doses with a

systemic reaction rate of 0.02% assuming 100% compliance. At 80%

compliance, patients would have a reaction rate of 0.03%. For SCIT, 742

patients received 272,508 injectionswith a systemic reaction rate of 0.15%.

Systemic reactions occurred in 34 patients (11.3%) on FOIT, while 105

SCIT patients (13.88%) experienced a systemic reaction.

CONCLUSIONS: FOIT yields no additional safety concerns compared

to SCIT. As FOIT continues to gain popularly among Allergists, a strong

safety profile helps to establish FOIT as standard of care for food allergy

management. FOIT is a safe therapy that provides practicing Allergists

another tool for treating their patients’ disease.
603 The gender impacts on Airway
hyperresponsiveness in asthmatic adolescents
Chikako Motomura1, Takeshi Oki1, Masatoshi Wakatsuki1, Toshiaki

Kawano1, Koki Okabe2, Takehito Fukushima1, Daisuke Yasunari1, Hir-

oshi Matsuzaki1, Mihoko Iwata1, Youko Murakami1, Naohiko Taba3, Sa-

toshi Honjo3, Hiroshi Odajima1; 1National Hospital Organization

Fukuoka National Hospital, 2National Hospital Organinzation Fukuoka

National Hospital, 3National Hospital Organization Fukuoka National

Hospital.

RATIONALE: The aim of this study is to investigate the difference of the

gender impact on airway hyperresponsiveness (AHR) in asthmatic

adolescents.

METHODS: AHR was examined in 228 asthmatic patients (Female: 91,

age range, 12 to 19 years; Male: 137, 12 to 20 years). A challenge test was

performed using acetylcholine chloride (Ach). We determined the pro-

vocative concentration of Ach producing a 20% decrease in FEV1 from

baseline (PC20). The fractional concentration of exhaled nitric oxide

(FENO) was examined using the recommended online method before

Ach challenge test.

RESULTS: In the female group, decreasing AHR (PC20) was significantly

related to higher FENO (r5-0.32;b5-0.52; p< 0.05) and peripheral airway

obstruction (%FEV1:r 50.31;b50.03; p < 0.001). In the male group,

decreasing PC20 was associated with higher FENO (r 5-0.21;b5-0.71; p

< 0.001) and lower height (r 50.35;b50.015; p < 0.05).

CONCLUSIONS: In asthmatic adolescents, AHR is basically associated

with airway inflammation. In male adolescents with asthma, AHR may

also affected by the diameter of airway. In contrast, AHR of female

asthmatic adolescents is associated with airway structural changes and

weakly with airway inflammation.
604 The Importance Of The Clinical History and Oral
Challenge Against Misleading False-positive
Supplementary Tests In The Study Of Drug
Allergies.
Ricardo Moreno-Borque1, Maria del Mar Rodriguez Gonzalez1, Teresa

Collazo Lorduy2; 1Allergy Unit. Rey Juan Carlos University Hospital,

Madrid, Spain., 2Otolaryngology Unit. Infanta Leonor Hospital, Madrid,

Spain.

RATIONALE: Betalactams (BL) are responsible for the majority of

antibiotic hypersensitivity reactions (HSRs)Most patients labeledwith this

allergy are not in fact allergic. This is partly due to the fact that some

patients are diagnosed exclusively by Penicillin skin testing (PST). Our

objective was to get a confirmed diagnosis of BL allergy in patients

diagnosed solely by means of PST.

We evaluated the safety of graded challenges to amoxicillin without prior

skin testing.

METHODS: We ran a prospective single-blind, placebo-controlled

clinical trial on 14 patients ≥ 18 years old that had been diagnosed with

BL allergy exclusively by PST, but presented a history of reactions not

suggestive of hypersensitivity.

Patients were challenged with placebo followed by a 4-step graded

challenge to amoxicillin.

The HSR rate was compared to the to the currently confirmed penicillin

allergy prevalence in the Spanish population.

RESULTS: 14 patients were included. Penicillin allergy was confirmed in

2/14 patients (14%). Both patients presented immediate (< 60 minutes)

non-life-threatening HSRs.

12/14 (86%) were cleared of previous penicillin allergy after a negative

OC.

This observed 14% was not significantly different than the 12% of

confirmed allergy to BL prevalence of all patients studied for a suspected

allergy in the Spanish population.

CONCLUSIONS: OC with amoxicillin without prior skin testing in

patients with a history of non-suggestive reactions to penicillin were

observed to be safe.

We believe that positive PST should not contraindicate a graded OC to the

suspected BL in patients with a history of non-suggestive hypersensitivity

reactions.




