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605 Sex-difference In Associations Between Skin
Responses To Purified Protein Derivative And
Family Size During Infancy in Japan
Miwa Shinohara1, Kenji Matsumoto, MD PhD2; 1Juntendo University,

Faculty of Medicine, 2National Research Institute for Child Health and

Development.

RATIONAL: Tuberculosis (TB) is a serious infectious disease, especially

inmales, and a negative associate between delayed hypersensitivity tests to

purified protein derivative (PPD) tuberculin in the skin (Mantoux tests;

MTs) and atopy was reported. Although MTs for TB diagnosis is not

recommended after 2005 in Japan because of influences by TB pandemic,

microbiome exposure, and host immunity, thus we investigated associa-

tions among MTs, sex, family size, and allergic diseases.

METHODS: This is a cross-sectional study in general infant-parent pairs

in 2005 with self-written questionnaires about family size, sex, diets (&6

months), and physician-diagnosed allergic diseases. Sizes of MTs were

transcribed by guardians using maternal and child health handbooks.

Among a total of 256 infants, 137 infants (ageS6 months) were analyzed

by multiple regression or adjusted logistic regression.

RESULTS: In total infants, sizes of PPD responses (median 0 mm, range

0-7 mm) had significant correlations with family size (R5 0.26, P5 .02)

andmales (R5 -0.59,P5 .02), except for diets and allergic diseases (mean

VIF 5 1.09). When the infants separated by sex, only in males, sizes of

PPD responses had a significant positive correlation with family size (R
5 0.28, P 5 .04), except for diets and allergic diseases. Family sizes had

a significant positive association with wheezing (Adjusted OR; 1.48, P

5 .04, 95% CI; 1.03-2.12), except for eczema and food allergy.

CONCLUSION: In male infants, family size-related lower lung in-

fections might facilitate T cells and/or monocytes maturation responding

for PPD in the lung and skin.
606 The Atopic March and Staphylococcus Aureus
Colonization are Associated with Fall Birth
N
D
A
Y

Jessica Hui1, Elena Goleva, PhD1, Douglas Curran-Everett, PhD1, Donald

Leung, MD PhD FAAAAI1; 1National Jewish Health.

RATIONALE: Individuals born in the Fall are known to be at increased

risk of food allergy (FA) and atopic dermatitis (AD). This study aimed to

examine the atopic march and its relationship to season of birth and S.

aureus colonization.

METHODS: The National Jewish Health Database was queried to assess

children under 6-years-old with specific childhood-onset FAs (egg, peanut,

milk, n54103), AD (n55153), AD with FA (n 5 2613), AD without FA

(n52468), AD with S. aureus (n5468), AD with FA and S. aureus

(n5339), AD with FA and asthma (n51010), and AD and asthma without

FA (n5892). As a control, we assessed patients with adult-onset shellfish

allergy (n5208) and asthma without atopy (n516,995). The proportion of

Fall births and a one-sided 99% confidence bound was calculated to assess

whether there was a greater proportion of Fall births compared to the other

three seasons.

RESULTS: Children under 6-years-old born in the Fall (September-

November) had a higher occurrence of childhood-onset FA (all p<0.01)

compared to other seasons. Individuals with S. aureus alone and S. aureus
with FA and AD had significantly higher incidence of Fall birth, as did

those with asthma, AD, and FA (all p<0.01). There was no seasonal birth

relationship with shellfish allergy, non-atopic asthma, AD without FA, or

AD and asthma without FA.

CONCLUSIONS: Fall birth is a significant risk factor for the atopicmarch

(childhood AD, FA, asthma). S. aureus may be a contributing factor.

Efforts targeting the atopic march prevention should intensify skin barrier

protection particularly during fall births.
607 Whole Genome Sequencing Analyses Identify
SIDT2 Loss-of-function Mutations In Patients
with Eczema Herpeticum
Lianghua Bin1, Claire Malley2, Patricia Taylor1, Meher Preethi Boor-

gula3, Sameer Chavan4, Malaika Mathias2, Nicholas Rafaels5, Ingo Ruc-

zinski2, Brittany Richers1, Kathleen Barnes, PhD FAAAAI4, Donald

Leung, MD PhD FAAAAI1, Rasika Mathias, PhD6; 1National Jewish

Health, 2Johns Hopkins University, 3School of Medicine, University of

Colorado, 4University of Colorado Denver, 5University of Colorado An-

schutz, 6Johns Hopkins.

RATIONALE: Eczema herpeticum (EH) can be a devastating complica-

tion of atopic dermatitis (AD) associated with disseminated herpes simplex

virus (HSV) infection. The role of rare genetic variants in disease etiology

is largely unknown. This study aimed to identify rare variants that are

associated with AD patients with a history of recurrent EH (ADEH+).

METHODS: Genome sequences of 49 recurrent ADEH+ ((>_3 EH

episodes), 491 AD without a history of eczema herpeticum (ADEH-)

and 237 non-atopic (NA) healthy controls were analyzed to identify rare

damaging genetic variants determining ADEH+. Various molecular

approaches were applied for gene functional studies.

RESULTS: Missense mutations of 9 genes were significantly enriched in

ADEH+ compared to ADEH- and NA. The 9 genes were: SIDT2,

CLEC7A, GSTZ1, TPSG1, SP110, RBBP8NL, LARS, TRIM15 and

FRMD3. Silencing SIDT2, SP110 and RBBP8NL in primary keratinocytes

led to significantly increased HSV-1 replication, while silencing the other 6

genes had no such effect. 8% of ADEH+ subjects carried one allele of

SIDT2 variant c.2128 C>T (rs 142171036) which cause an amino acid

substitution at p.710 from an Arginine (R) to a cysteine (C). Heterozygous

SIDT2 R710Cwas carried in 0.4% of ADEH- subjects, but nonewas found

in NA cohort. Keratinocytes expressing SIDT2-R710C had reduced RIG-I-

like receptor-mediated anti-viral innate immune responses compared to

keratinocytes expressing SIDT2 wild-type gene (SIDT2-WT).

CONCLUSIONS: SIDT2, SP110 and RBBP8NL have host defense

function in keratinocytes against HSV-1. SIDT2-R710C leads to loss-of-

function in anti-viral immune responses, which is associated with 8% of

AD patients with recurrent EH.
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608 Efficacy Trends With Continuous Long-Term Use
of Crisaborole in Patients With Mild-to-
Moderate Atopic Dermatitis (AD)
Mark Lebwohl1, Adelaide Hebert2, Liza Takiya3, Lauren Miller4, John

Werth3, Chuanbo Zang3, Paul Sanders5, Bob Geng, MD6; 1Icahn School

of Medicine at Mount Sinai, 2UTHealth McGovern School of Medicine,
3Pfizer Inc., 4Dermatology Specialists, 5Pfizer R&D UK Ltd., 6UC San

Diego School of Medicine.

RATIONALE: AD is chronic inflammatory skin disease that often

requires long-term treatment. Crisaborole significantly improved global

signs and symptoms of AD in phase 3 studies. This post hoc analysis

assessed the efficacy of continuous, long-term crisaborole in patients with

mild-to-moderate AD in a 48-week, open-label extension study.

METHODS: Patients >_2 years who completed a phase 3 study without

treatment-related safety issues were eligible. All patients received

crisaborole initially. Patients with Investigator’s Static Global

Assessment (ISGA) 0 (clear)/1 (almost clear) at the end of a 28-day cycle

did not receive crisaborole for the next 28-day cycle (off-treatment);

patients with ISGA>_2 (mild) received crisaborole for the next 28-day cycle

(on-treatment). Patients were stratified by number of initial consecutive 28-

day cycles of crisaborole received during the extension study.

RESULTS: Overall, 418 patients were included in exclusive cohorts (1 on-

treatment cycle, n5133; 2 consecutive on-treatment cycles, n5106; 3

consecutive on-treatment cycles, n5106; and 4 consecutive on-treatment

cycles, n573). In all groups, <3% of patients discontinued treatment

during initial consecutive on-treatment cycles. After 1-4 consecutive on-

treatment cycles, 77.6%, 76.3%, 59.4%, and 43.1% of patients achieved

ISGA 0/1, respectively. Of these, 51.0%, 36.7%, 35.6%, and 36.2%

maintained ISGA 0/1 at the end of the next 28-day cycle while off

treatment. Of patients with 1-4 initial consecutive on-treatment cycles,

60.2%, 64.2%, 74.5%, and 82.2% reinitiated crisaborole after amean of 1.8

(range, 0-11) off-treatment cycles.

CONCLUSIONS: Continuous long-term treatment with crisaborole

beyond 28 days may be necessary to maintain control of AD symptoms

in some patients with mild-to-moderate AD.
609 Dupilumab Treatment Results in Rapid
Improvement in Itch in Adult and Adolescent
Patients With Moderate-to-Severe Atopic
Dermatitis (LIBERTY AD SOLO 1 & 2, and ADOL
trials)
Gil Yosipovitch, MD1, Chih-ho Hong2, Eric Simpson, MD MCR3, Lau-

rent Eckert4, Zhen Chen5, Paola Mina-Osorio, MD, PhD6, Abhijit Gad-

kari, PhD5; 1University of Miami, Miami, FL, USA, 2University of

British Columbia, Surrey, BC, Canada & Probity Medical Research, Wa-

terloo, ON, Canada, 3Oregon Health & Science University, Portland, OR,

USA, 4Sanofi, Chilly-Mazarin, France, 5Regeneron Pharmaceuticals, Inc.,

Tarrytown, NY, USA, 6Regeneron Pharmaceuticals.

RATIONALE: Atopic dermatitis (AD) is characterized by intense pru-

ritus/itch that negatively impacts patient’s quality of life; therefore,

improvement in pruritus is an important marker of treatment benefit.

Dupilumab is approved in the USA for adults and adolescents with

inadequately-controlled moderate-to-severe AD. Here we assessed

improvement in pruritus in dupilumab- vs placebo-treated adult and

adolescent AD patients.

METHODS: SOLO 1/2 ([adults]: NCT02277743/NCT02277769) pa-

tients received 300mg dupilumab weekly (qw) or every 2 weeks (q2w), or

placebo. ADOL ([adolescents]: NCT03054428) patients received 200/

300mg dupilumab q2w, 300mg every 4 weeks (q4w), or placebo. This

post-hoc analysis evaluated daily change from baseline to Day15 in Peak

Pruritus Numerical Rating Scale (NRS) score.

RESULTS: Baseline characteristics were comparable among treatment

groups within trials, though with higher disease severity in adolescents.

Baseline Peak Pruritus NRS scores (standard deviation) in adults were 7.3
(1.9)/7.4 (1.8)/7.4 (1.8) for qw/q2w/placebo groups, respectively, and in

adolescents 7.5 (1.5)/7.5 (1.8)/7.7 (1.6) for q2w/q4w/placebo groups,

respectively. Dupilumab treatment vs placebo resulted in significant

improvement in pruritus as early as Day2 in adults (P<_0.003) and Day6

in adolescents (P<0.01) as measured by least squares (LS) mean percent

change in Peak Pruritus NRS score. At Day15 in adults, LS mean percent

change (standard error) was 222.5 (1.4)/224.7 (1.4)/23.4 (1.4) for qw/

q2w/placebo groups, respectively (P<0.0001 for both doses).

Corresponding values in adolescents were 225.3 (2.7)/221.8 (2.7)/25.7

(2.6) for q2w/q4w/placebo groups, respectively (P<0.0001 for both doses).

Dupilumab was generally well-tolerated with an acceptable safety profile.

CONCLUSIONS: Dupilumab treatment demonstrated rapid improve-

ment in pruritus/itch in adult and adolescent patients with moderate-to-

severe AD.
610 Efficacy of Baricitinib in Patients with Atopic
Dermatitis and Atopic Comorbidities: Results of
Pooled Data from 2 Phase 3 Monotherapy
Randomized, Double-Blind, Placebo-Controlled
16-week Trials (BREEZE-AD1 and BREEZE-AD2)
Andreas Wollenberg1, Mark Boguniewicz, MD FAAAAI2, Jeffrey Tra-

vers3, Jacob Thyssen, MD4, Orin Goldblum, MD5, Susan Ball5, Luna

Sun5, Sherry Chen6, Jonathan Silverberg, MD, PHD, MPH7; 1Ludwig-

Maximillian University, 2National Jewish Health, 3Wright State Univer-

sity, 4University of Copenhagen, 5Eli Lilly and Company, 6Syneos Health,
7Northwestern University Feinberg School.

RATIONALE: Asthma and allergic rhinitis are frequent atopic comor-

bidities in atopic dermatitis (AD). In 2 independent phase 3 trials of

baricitinib for moderate-to-severe AD, 71% (n5878) of patients had >_1

atopic comorbidity. We report treatment efficacy and safety in this

population.

METHODS: BREEZE-AD1(NCT03334396, N5624) and BREEZE-

AD2 (NCT03334422, N5615) were double-blind trials (randomization

[2:1:1:1]: placebo or baricitinib 1-mg, 2-mg, or 4-mg once-daily for 16

weeks). Using pooled data, patients with atopic comorbidities were

compared by treatment on efficacy outcomes (Investigator’s Global

Assessment [IGA]; Eczema Area and Severity Index [EASI]; Itch numeric

rating scale [NRS]) at week 16 and on safety outcomes.

RESULTS: At baseline, most common atopic comorbidities were allergic

rhinitis (57.7%), seasonal allergy (45.9%), asthma (41.2%) and food

allergy (40.7%). At week 16, among patients with atopic comorbidities,

significantly more patients in the baricitinib-treated groups (4-mg, 2-mg,

and 1-mg, respectively) vs. placebo had IGA rated mild or less (IGA<_2)

(29.8%, 25.0%, and 18.6% vs. 9.8%) or EASI 50 (32.7%, 29.0%, and

20.3%, vs. 11.5%), p<_0.01 for all comparisons. Patients with atopic

comorbidities experienced improvement in itch (>_4 points) with baricitinib

4-mg (21.6%), 2-mg (16.6%), and 1-mg (10.1%) vs placebo (4.4%; p<_0.05

for all). There were no significant treatment effect differences in patients

with or without atopic comorbidities. Overall safety outcomes for patients

with atopic comorbidities were similar to outcomes in the overall

population.

CONCLUSIONS: In patients with moderate-to-severe AD with an

additional comorbid atopic condition, baricitinib treatment resulted in

clinically meaningful improvements in skin symptoms and itch without a

differential safety profile.
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611 Dupilumab in Adolescents With Moderate-to-
Severe Atopic Dermatitis and a History of
Allergic Rhinitis: Subgroup Analysis From a
Phase 3 Trial
Lawrence Sher1, Weily Soong, MD FAAAAI2, Paola Mina-Osorio, MD,

PhD3, Randy Prescilla, MD4, Zhen Chen3, Ashish Bansal, MD3; 1Penin-

sula Research Associates, Rolling Hills Estates, CA, 2Alabama Allergy

& Asthma Center, Birmingham, AL, 3Regeneron Pharmaceuticals, Inc.,

Tarrytown, NY, 4Sanofi Genzyme, Cambridge, MA.

RATIONALE: Atopic dermatitis (AD) is a chronic inflammatory skin

disease commonly associated with other atopic conditions such as allergic

rhinitis (AR). Dupilumab is approved in the USA for adults and

adolescents with inadequately controlled moderate-to-severe AD; as an

add-on maintenance treatment for adults and adolescents with inade-

quately controlled eosinophilic/oral corticosteroid-dependent asthma; and

as an add-on maintenance treatment in adults with inadequately controlled

chronic rhinosinusitis with nasal polyps. This subgroup analysis aimed to

determine whether a history of AR impacts the efficacy of dupilumab in

adolescents with moderate-to-severe AD.

METHODS: In this double-blind, placebo-controlled, phase 3 trial

(NCT03054428), patients (age 12–17 years) were randomized 1:1:1 to

dupilumab 300mg every 4 weeks (q4w; n584); dupilumab 200mg or

300mg q2w (n582); or placebo q2w (n585), for 16 weeks.

RESULTS: 50/59/57 patients reported history of AR at baseline in the q4w/

q2w/placebo groups, respectively. At Week 16, regardless of history of AR,

more patients receiving dupilumab q4w/q2w vs placebo achieved

Investigator’s Global Assessment score 0/1 (with AR: 22.0%/25.4% vs

3.5%; without AR: 11.8%/21.7% vs 0%) and >_75% improvement in Eczema

Area and Severity Index (with AR: 36.0%/44.1% vs 8.8%; without AR:

41.2%/34.8% vs 7.1%). Similar results were observed for >_4-point

improvement from baseline in pruritus Numerical Rating Scale score (with

AR:26.5%/37.3%vs 5.4%;withoutAR: 26.5%/34.8%vs 3.6%) and>_6-point

improvement from baseline in Children’s Dermatology Life Quality Index

(with AR: 62.8%/60.0% vs 22.0%; without AR: 53.6%/61.9% vs 15.4%).

CONCLUSIONS: Dupilumab improved AD signs and symptoms in

adolescents with moderate-to-severe AD regardless of history of AR.
612 Dupilumab Improves Symptoms of Anxiety and
Depression in Adults and Adolescents With
Moderate-to-Severe Atopic Dermatitis: A Post
Hoc Analysis of Three Phase 3 Trials (LIBERTY
AD SOLO 1 & 2 and ADOL)
O
N
D
A
Y

Jonathan Silverberg, MD, PHD, MPH1, Weily Soong, MD FAAAAI2,

Benjamin Lockshin3, Abhijit Gadkari, PhD4, Zhen Chen4, Ashish

Bansal, MD4, Laurent Eckert5; 1George Washington University School

of Medicine, Washington DC, USA, 2Alabama Allergy & Asthma Center,

Birmingham, AL, USA, 3Georgetown University, Rockville, MD, USA,
4Regeneron Pharmaceuticals, Inc., Tarrytown, NY, USA, 5Sanofi,

Chilly-Mazarin, France.

RATIONALE: Atopic dermatitis (AD) patients have an increased risk of

anxiety, depression, and suicide. Dupilumab is approved in certain patients

with AD, asthma, and CRSwNP. This post-hoc analysis determined the

effect of dupilumab on anxiety and depression in adults and adolescents

with moderate-to-severe AD.

METHODS: SOLO1/2 (NCT02277743/NCT02277769, adults) patients

received 300mg dupilumab weekly (qw) or q2w, or placebo. ADOL

(NCT03054428, adolescents) patients received 200/300mg dupilumab

q2w, 300mg every 4 weeks (q4w), or placebo. Anxiety/depression were

assessed using Hospital Anxiety and Depression Scale (HADS) subscales

(HADS-A/D, respectively); score >_8 (or >_11) suggest symptoms of

anxiety/depression.

RESULTS: Baseline total HADS scores (SD) in adults were 13.7(8.1)/

13.0(7.4)/13.2(8.3), for qw/q2w/placebo, respectively, and in adoles-

cents were 12.6(8.0)/13.3(8.2)/11.6(7.8), for q2w/q4w/placebo,
respectively. In adults, least-squares mean change (SE) in total

HADS at Week16 was: 25.5(0.3;P<0.0001)/25.1(0.3;P<0.0001)/

21.6(0.4) for qw/q2w/placebo, respectively. Corresponding values for

adolescents were: 23.8(0.7;P50.2203)/25.2(0.7;P50.0133)/

22.5(0.8) for q2w/q4w/placebo, respectively. In patients with baseline

HADS-A/HADS-D score >_8, more dupilumab-treated patients vs pla-

cebo achieved respective score reduction to <8 at Week16 (SOLO1/2

[P<0.0001]; ADOL [P50.055 for q4w HADS-A <8 achievement;

P<0.05 for all other comparisons]). In patients with baseline HADS-

A or HADS-D score >_8, significantly more dupilumab-treated patients

achieved reduction in HADS-A and HADS-D scores to <8 in SOLO1/2

and ADOL (P<0.05 for all). Similar results were found for SOLO1/2

(P<0.001) at a threshold of >_11; numerical improvements were

observed for the ADOL trial.

CONCLUSIONS: Dupilumab monotherapy improved symptoms of

anxiety and depression in adult and adolescent patients with AD, and

was well tolerated with an acceptable safety profile.
613 Alterations in the composition, functional gene
profiles and metabolite of the gut microbiome
in infancy determines the natural course of AD
Yoon Mee Park; Asan Medical Center, Ulsan University.

RATIONALE: Atopic dermatitis (AD) often manifests in early childhood

with a variable disease course among individuals. The role of gut

microbiota on the natural course of AD are not yet fully understood. We

investigated whether the composition and function of gut microbiota and

short chain fatty acid at 6 months of age could affect the natural course of

AD in early childhood.

METHODS: The composition of gut microbiota was analyzed in fecal

samples from 132 infants by pyrosequencing, including 84 healthy

infants, 22 infants with transient AD, and 26 infants with persistent AD

from the cohort for childhood origin of asthma and allergic diseases

(COCOA) birth cohort. The functional profile of the gut microbiome

was analyzed by whole-metagenome sequencing. Short chain fatty

acids (SCFAs) were measured using gas chromatography-mass

spectrometry.

RESULTS: The composition of gutClostridium and Akkermansia is lower

and that of gut Streptococcus is higher at 6 months of age in persistent AD.

Low levels of Streptococcus and high Akkermansia of gut at 6 months of

age were evident in children with remission of AD at 2 years old. The rela-

tive abundance of Streptococcus and Clostridium were associated with

severity of AD. Reduction of oxidative phosphorylation related microbial

functional genes was related with AD persistence, which was mainly asso-

ciatedwith the decrease ofAkkermansia muciniphila. Butyrate and valerate

levels were lower in transient AD infants compared with healthy and

persistent AD infants.

CONCLUSIONS: Different compositions, functions and metabolites of

the early gut microbiome are related to the natural course of AD in young

children.
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614 The Utility of A Transcriptomic Signature to
Assess Atopic Dermatitis Treatment Outcomes
Debayoti Ghosh1, Jonathan Bernstein, MD FAAAAI2, Tesfaye Mersha,

PhD3; University of Cincinnati College of Medicine, 2Bernstein Allergy

Group, Inc; University of Cincinnati College of Medicine, 3Cincinnati

Children.

RATIONALE: Previously our group identified a transcriptome signature

(89ADGES) which can be used to monitor Atopic Dermatitis (AD)

treatment outcomes. Herein, we hypothesized that expression of

89ADGES member genes can be predict treatment outcomes in response

to topical corticosteroids (Betamethasone; BC) and calcineurin inhibitors

(Pimecrolimus; PC).

METHODS: Publicly accessible symptom scores and transcriptomic data

previously obtained from AD patient skin biopsies before and after

treatment with BC or PC were retrieved from the Gene Expression

Omnibus (GEO) database. Pre- and post-treatment-associated differen-

tially expressed genes (tr-DEGs) were compared using program GEO2R.

Transcripts shared between tr-DEG and 89ADGES represented AD-

relevant ‘core’ transcripts modulated by treatments. The expression

changes of ‘core’ transcripts were clustered and regression modelling

was used to predict improvement in observed changes in symptom scores.

RESULTS: Forty-five tr-DEGs were shared between BC-treatment and

89ADGES, while 41 tr-DEGs were shared between PC and 89ADGES.

Both treatments beneficially modulated barrier function pathways, innate

immune inflammatory pathways and lipid pathways. In the regression

model, changes in expression of SERPINB4, LOR, CD1B, CRCT1 and

BTC for BC treatment and FAR2, RNASE7 and SERPINB3 for PC

treatment were most significantly associated with reduction in symptom

scores.

CONCLUSIONS: Transcripts shared between 89ADGES and tr-DEGs

successfully predicted improvement in symptom outcomes which corre-

lated with changes in relevant AD biologic pathways. This analysis

represents a more specific approach for assessing changes in relevant

biologic pathways for future novel AD treatments.
615 Efficacy of Dupilumab in Adolescents With
Moderate-to-Severe Atopic Dermatitis With
and Without Comorbid Asthma: Subgroup
Analysis From a Phase 3 Trial
Mark Boguniewicz, MD FAAAAI1, Weily Soong, MD FAAAAI2, Paola

Mina-Osorio, MD, PhD3, Randy Prescilla, MD4, Zhen Chen3, Ashish

Bansal, MD3; 1National Jewish Health and University of Colorado School

of Medicine, Denver, CO, 2Alabama Allergy & Asthma Center, Birming-

ham, AL, 3Regeneron Pharmaceuticals, Inc., Tarrytown, NY, 4Sanofi Gen-

zyme, Cambridge, MA.

RATIONALE: Atopic dermatitis (AD) is a chronic inflammatory skin

disease that presents frequently with other concomitant atopic conditions

such as asthma. Dupilumab is approved in the USA for adults and

adolescents with inadequately controlled moderate-to-severe AD; as an

add-on maintenance treatment for adults and adolescents with inade-

quately controlled eosinophilic/oral corticosteroid-dependent asthma;

and as an add-on maintenance treatment in adults with inadequately

controlled chronic rhinosinusitis with nasal polyps. This subgroup

analysis aimed to determine whether a history of asthma impacts the

efficacy of dupilumab treatment in adolescents with moderate-to-severe

AD.

METHODS: In this double-blind, placebo-controlled, phase 3 trial

(NCT03054428), patients (age 12–17 years) were randomized 1:1:1 to

dupilumab 300mg every 4 weeks (q4w; n584); dupilumab 200mg or

300mg q2w (n582); or placebo q2w (n585), for 16 weeks.

RESULTS: 48/51/54 patients reported history of asthma at baseline in

the q4w/q2w/placebo groups, respectively. At Week16, more patients

receiving dupilumab q4w/q2w vs placebo achieved Investigator’s Global

Assessment score 0/1 (with asthma: 14.6%/23.5% vs 3.7%; without
asthma: 22.2%/25.8% vs 0%) and >_75% improvement in Eczema Area

and Severity Index (with asthma: 37.5%/41.2% vs 9.3%; without asthma:

38.9%/41.9% vs 6.5%), regardless of asthma comorbidity. Similar

observations were reported for >_4-point improvement from baseline in

pruritus Numerical Rating Scale score (with asthma: 29.8%/35.3% vs

5.6%; without asthma: 22.2%/38.7% vs 3.3%) and >_6-point improvement

from baseline in Children’s Dermatology Life Quality Index (with

asthma: 53.7%/62.8% vs 18.8%; without asthma: 66.7%/57.1% vs

21.4%).

CONCLUSIONS: Dupilumab improved AD signs and symptoms in

adolescents with moderate-to-severe AD with and without history of

asthma.
616 Maternal Antibiotic Exposure is Associated
with Childhood Atopic Dermatitis
Xinxin Zeng1, Wei Zhao2, Chang-Chong Li, MD1, Lisu Huang3, Wei-Xi

Zhang1; 1Wenzhou Medical University, 2Virginia Commonwealth Univer-

sity, 3Shanghai Jiao Tong University School of Medicine.

RATIONALE: The association between maternal antibiotic use during

pregnancy and childhood allergic diseases received considerable concerns,

although most of such reports are based on questionnaires and clinical

prescriptions. We aimed to examine maternal antibiotic exposure during

pregnancy and identify the association between such exposure and

childhood atopic dermatitis (AD).

METHODS: A total of 762 pregnant women from Shanghai prenatal

cohort (2012 – 2013) were enrolled in this study. Maternal spot urine

samples were collected at enrollment and urinary creatinine-corrected

concentration of 15 antibiotics were analyzed. Childhood AD was

independently diagnosed by 2 dermatologists based on the question-

naires during two-year follow-up. The associations between the

maternal urine antibiotic concentrations and childhood AD were

examined by logistic regression model, adjusted for potential

confounders.

RESULTS: Fourteen antibiotics were detected in urine with frequency

from 0.13% to 82.7%. Norfloxacin and enrofloxacin were the most

frequent detected in urine with detection frequency over 70%.

Ciprofloxacin was the most predominant antibiotics (median creatinine-

corrected: 73.5 mg/mg creatinine), followed by norfloxacin (54.2 mg/mg

creatinine). 0.93% of pregnant women had a Hazard index value greater

than one. Several antibiotics were associatedwith childhoodAD during the

first 24 months of life.

CONCLUSIONS: Pregnant women are frequently exposed to antibiotics

with fluoroquinolones being most common. Maternal exposure to certain

antibiotics during pregnancy is associated with occurrence of childhood

AD.



J ALLERGY CLIN IMMUNOL

VOLUME 145, NUMBER 2

Abstracts AB193

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
617 Prospective Analysis of Individual Aeroallergen
and Food Sensitization Patterns in the First
Three Years of Life in Patients with Atopic
Dermatitis: Preliminary Observations from the
Mechanisms of Progression of Atopic
Dermatitis to Asthma in Children (MPAACH)
Cohort.
Steven Proper, DO PhD1, John Kroner2, Hua He, MS1, Lisa

Martin, PhD3, Asel Baatyrbek Kyzy, BS4, Jocelyn Biagini Myers, PhD3,

Gurjit Khurana Hershey, MD PhD FAAAAI3; 1Cincinnati Children’s Hos-

pital Medical Center, 2Cincinnati Children’s Hospital, 3Cincinnati Chil-

dren’s Hospital Medical Center, University of Cincinnati, 4Cincinnati

Children.

RATIONALE: Skin prick testing (SPT) better correlates with clinical

allergy, however, many atopic dermatitis (AD) cohorts use IgE to detect

sensitization. Longitudinal food and aeroallergen sensitization patterns via

SPT have not been evaluated in a large pediatric AD cohort.

METHODS: The Mechanisms of Progression of AD to Asthma in

Children (MPAACH) cohort followed children with AD annually from

age 1-2 years. SPT data for six food and eleven aeroallergens from 203

subjects who completed visits 1 (V1) and 2 (V2) were analyzed.

Sensitization patterns were defined as: non-sensitized (no sensitization in

V1 or V2), acquired (sensitized in V2 only), transient (sensitized in V1

only) and persistent (sensitized in V1 and V2).

RESULTS: At V1 and V2, 51.5% and 49.5% of children were sensitized

overall, respectively. Aeroallergen sensitization increased from 37.6% to

43.9% from V1 to V2 while food sensitization decreased from 38.1% to

30.3%. The most common sensitizations at V1 were egg (28.2%), peanut

(22.8%), and dog (14.9%). Over one-third (35.0%) of the cohort had

persistent sensitization, 12.8% were acquired, 16.3% were transient and

33.0% were non-sensitized. The top persistent allergens were peanut

(16.3%), egg (12.8%) and dog (11.3%), the top transient allergens were egg

(14.8%), trees (9.4%), and mold (8.4%). The top acquired allergens were

trees (13.8%), dog (9.9%), and cat (8.4%).

CONCLUSIONS: Predominance of aeroallergen sensitization occurred

in V2 of MPAACH which was younger than observed in existing AD

cohorts. Peanut was one of the most frequent and persistent sensitizations,

supporting early food allergy assessment in children with AD.
618 Hyperlinear palms as a phenotypic marker of
food allergy
O
N
D
A
Y

Kanwaljit Brar, MD1, Agustin Calatroni, MA MS2, Shirley

Palombi, RN1, Elena Goleva, PhD1, Donald Leung, MD PhD FAAAAI1;
1National Jewish Health, 2Rho Federal Systems Division, inc.

RATIONALE: Hyperlinear palms (HP) are associated with keratin

abnormalities and can be a feature of icthyosis vulgaris (IV), atopic

dermatitis (AD), and filaggrin (FLG) mutations. Previous studies by our

group have demonstrated keratin (KRT) and FLG abnormalities in skin

tape strips (STS) of children with AD with food allergy (AD+FA+).

However, there have been no studies assessing HP association with FA.

METHODS: Twenty-two nonatopic (NA) controls, AD children with FA

(AD+FA+, n526) and AD children without FA (AD+FA-, n521) were

examined for HP, IVand scored for AD severity. Food skin prick tests and

STS lipidomic and proteomic analysis were performed. To compare

differences in HP, chi-square and ANOVA test were used for categorical

variables and continuous variables, respectively.

RESULTS: HP were identified in thirteen AD+FA+, four AD+FA-, and

one NA subject (p<0.001). The occurrence of HP remained significantly

greater in AD+FA+ than in AD+FA- children after adjustment for AD

severity (p50.03). Correlation with IV and FA was not found. HP

correlated with peanut skin test wheal size (p<0.01). Additionally, all

AD subjects (AD+FA+ and AD+FA) with HP had significantly greater

KRT5, a marker of undifferentiated keratinocytes, expression in STS

(p<0.05), and significantly reduced EOS CER/NS CER ratio (w-esterified
fatty acid sphingosine ceramide/nonhydroxy fatty acid sphingosine cer-

amide) (p<0.01). A significant association betweenHP and FLGmutations

was also found (p<0.005).

CONCLUSIONS: Clinicians should examine AD children for HP, as this

may be a phenotypic marker of FA. HP may be due to keratin

dysregulation, skin lipid abnormalities, and FLG mutations.
619 Atopic Dermatitis Biomarker Analysis Points to
Elevation of TSLP and IL-33 Signaling and
Suggests a Role for Type 2 Innate Lymphoid
Cells
Janet Griffiths1, Sriram Sridhar1, Monica Gavala1, Tuyet-Hang Pham1,

Yoichiro Ohne1, Melissa De Los Reyes1, Fernanda Pilataxi1, Ioannis Ka-

giampakis1, Jane Parnes2, STEVEN KOMJATHY2, Caroline Bronchick3,

Donald Leung, MD PhD FAAAAI3, Elena Goleva, PhD3; 1AstraZeneca,
2Amgen, 3National Jewish Health.

RATIONALE: Epithelial alarmin biology may contribute to the patho-

genesis of atopic dermatitis (AD). We used genomic and proteomic

profiling to identify sources of cellular signaling resulting from alarmin

cytokines, IL-33, IL-25, and TSLP in AD.

METHODS: Blood, skin biopsies, and epidermal tape strips were

collected from 43 patients with physician-diagnosed AD and 10 non-

atopic controls. Proteomic changes in serum were evaluated using

multiplexed aptamer-based screening. Relative TSLP and IL-33 levels

were measured in tape strips through LC-MS. Transcriptomic changes

were assessed by RNAseq of skin punch biopsies, and qPCR of

tape strips. Alarmin-induced gene signatures in innate lymphoid type 2

cells (ILC2s) were derived from in vitro alarmin stimulation of blood

ILC2s.

RESULTS: Serum proteomic analysis revealed up-regulation of TSLP-

associated proteins (CCL17, CCL22) in AD. Evaluation of TSLP and IL-

33 protein levels in epidermis revealed increased expression in both

lesional and non-lesional skin, respectively. Although alarmin transcripts

were not elevated in the epidermis, alarmin receptors and downstream

signaling genes were elevated in AD. Gene signature analysis of skin

biopsies showed elevated levels of alarmin-responsive cell types including

mast cells, dendritic cells, and ILCs in AD skin. Gene signatures from in

vitro stimulation of peripheral blood ILC2s with TSLP+IL-33 were also

elevated in AD.

CONCLUSIONS: Alarmin activation is evident in genomic and proteo-

mic biomarkers that are upregulated in multiple tissue compartments in

AD. Elevation of ILC2 gene signatures in AD skin suggest that ILC2s may

be important in alarmin signaling in AD.
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620 Particulate Matter Inhibits Filaggrin through
Aryl Hydrocarbon Receptor, and Shows
Synergism with Th2 Cytokines
Byung Eui Kim1, Elena Goleva, PhD1, Jihyun Kim,MD2, Kathryn Vang1,

Clifton Hall1, Kangmo Ahn, MD PhD2, Donald Leung, MD PhD

FAAAAI1; 1National Jewish Health, 2Samsung Medical Center.

RATIONALE: The skin of atopic dermatitis (AD) patients is sensitive to

air pollutants such as particulate matter (PM). The current study was

carried out to examine the effect of PM on skin barrier dysfunction,

including regulation of filaggrin (FLG) expression.

METHODS: Primary human epidermal keratinocytes (HEKs) from

normal healthy controls (NC) and AD patients were calcium-differentiated

in the presence of PM2.5, Th2 cytokines, or a combination of PM2.5/Th2

cytokines in submerged culture and organotypic skin model. The effects of

PM2.5 were examined in keratinocytes transfected with control or aryl

hydrocarbon receptor (AHR) small interfering RNA (siRNA). FLG and

AHR expressions were evaluated using real-time RT-PCR and

immunostaining.

RESULTS: FLG gene expression in AD, but not NC HEKs, was inhibited

by 1.0 ng/ml PM2.5 (P<0.01). AD and NC HEKs were significantly in-

hibited by 10.0 ng/mL of PM2.5 (P<0.001 and P<0.01, respectively).

FLG gene expression was further inhibited in AD (P<0.01) and NC

HEKs (P<0.05) treated with a combination of PM2.5 (10.0 ng/mL)/Th2

cytokines compared with PM2.5 (10.0 ng/mL) or Th2 cytokines alone.

This finding was confirmed by FLG immunostaining. Moreover, FLG

gene expression was significantly (P<0.01) inhibited by PM2.5 (10.0 ng/

mL) in HEKs treated with control siRNA, but was not inhibited by

PM2.5 in cells treated with AHR siRNA.

CONCLUSIONS: PM2.5 inhibits FLG in NC and AD HEKs, but AD

keratinocytes are more susceptible to PM2.5 than NC. PM2.5 shows

synergismwith Th2 cytokines tomodulate FLG. PM suppression ofFLG in

keratinocytes was AHR-dependent.
621 A Systematic Review of the Efficacy and Safety
of Probiotics in Topical Treatment of Atopic
Dermatitis
Dominika Ambrozej1, Katarzyna Kunkiel1, Karolina Dumycz1, Woj-

ciech Feleszko1; 1Medical University of Warsaw.

RATIONALE: Regular application of emollients on the skin helps to

rebuild its damaged barrier in atopic dermatitis (AD) patients. The better

understanding of the pathogenesis of an impaired skin function in AD, e.g.

cutaneous dysbiosis and dysregulation of immune response, allows us to

seek for more innovative topical therapies. Our aim was to assess the

efficacy and safety of probiotics’ topical usage in treatment for AD.

METHODS: PubMed, the Cochrane’s Library, and Embase were searched

for reports published in the English language carried out on patients with

AD. Studies published only in abstract form were not included.

RESULTS: Four relevant randomized controlled trials and two non-

randomized trials were revealed. The following probiotics were applied in

experimental procedures: Roseomonas mucosa, Lactobacillus johnsonii,

Vitreoscillia filiformis, Lactobacillus sakei, Staphylococcus epidermidis,

and Staphylococcos hominis. All analyzed data proved effectiveness of the

introduced interventions in measurable techniques, e.g. Scoring Atopic

Dermatitis Index (SCORAD), even though the studies were performed on

different bacteria species using various application methods. Relevantly,

no significant side effects were noticed.

CONCLUSIONS: Our review indicated that there are attempts underway

to implement this novel form as the routine therapy for AD. The pilot

studies have proven that even topical usage of proper bacteria can alter the

skin microbiota, helping to stabilize a disturbed balance of the microbiome

of people with AD. However, caution is needed as randomized trials with

larger samples and less methodological bias are required to determine the

species, dosage, and treatment duration of probiotics that would be

effective in topical treatment of AD.
622 Topical Corticosteroid Documentation in Atopic
Dermatitis Pre- and Post-Implementation of an
EMR Tool
Daniel Maghen, MD1, Sonam Sani, MD1, Irum Noor, DO1, Meredith

Akerman, MS1, Luz Fonacier, MD FAAAAI1; 1NYUWinthrop University

Hospital.

RATIONALE: Topical corticosteroids (TCS) are universally used as

treatment for atopic dermatitis (AD). While effective, they are known to

have adverse side effects, which can often be overlooked.We compared visits

for patients with AD treated with TCS before and after implementation of an

electronic medical record (EMR) tool to examine whether regular and

detailed documentation ofTCS led tomeaningful changes in clinical practice.

METHODS: Patient encounters were compared pre-implementation of

the EMR tool, to post-implementation. Encounters were reviewed for

documentation of per-day and per-week usage of TCS, TCS potency,

presence or lack of side effects, whether or not interventions were taken,

patient counseling and patient satisfaction.

RESULTS: There were 172 AD encounters unique to 21 patients before

the tool; 11 (52.4%) were male with an average age of 34.1. Forty-seven

encounters were captured unique to 21 patients with the tool; 10 (47.6%)

weremalewith an average age of 36.9. TCS potency, per-day and per-week

TCS usage were recorded in 29.6%, 4.6% and 20.5% of encounters

respectively before the use of the tool as compared to 100% of encounters

for all three variables afterwards. For encounters pre- implementation

compared to post-implementation, side effects were logged in 8.3% vs.

95.7%, interventions in 2.3% vs. 87.2%, counseling in 4.6% vs. 80.9% and

patient satisfaction in 2.3% vs. 78.7%.

CONCLUSIONS: Implementation of a standardized EMR tool can allow

for safe use of TCS in the treatment of ADwhile effectively monitoring for

side effects and allowing for appropriate and timely intervention.
623 The effect of exposure to cold airflow on skin
barrier function and epidermal filaggrin
degradation products in children with and
without atopic dermatitis
Jihyun Kim, MD1, Min Jung2, Insung Kim1, Bo Ra Lee1, Ji Young Lee3,

HyunMi Kim1, Mijeong Kwon1, Minjeong Kim4, Kyung-Min Lim4, Peter

Kim5, Kangmo Ahn, MD PhD6; 1Samsung Medical Center, 2Kosin Uni-

versity Gospel Hospital, 3Hallym University Hangang Sacred Heart Hos-

pital, 4Ewha Womans University, 5Colorado College, 6Sungkyunkwan

University.

RATIONALE:We hypothesized that cold airflow from the air conditioner

might influence skin barrier function and filaggrin degradation products

(FDPs) in children with atopic dermatitis (AD).

METHODS: In a case-control study, 28 children with AD and 12 children

without AD were exposed to one of two air conditioner modes (conven-

tional or wind-free) for 2 hours. Skin temperature, transepidermal water

loss (TEWL), skin pH, filaggrin and filaggrin degradation products (FDPs)

were measured on right forearm at pre- and post-exposure time points.

RESULTS: In AD patients, skin temperature decreased after exposure to

the conventional and wind-free modes (P < 0.001 and P50.026), and

TEWL decreased in the wind-free mode (P5 0.002). In addition, skin

pH increased only after exposure to the conventional mode in AD group

(P5 0.083). However, there were no differences in skin temperature,

TEWL, and skin pH after exposure to either the conventional or the

wind-free mode in the control group. In AD children, the levels of pyrroli-

done carboxylic acid (PCA) and cis-UCA (urocanic acid) were signifi-

cantly reduced after exposure to the conventional mode (P50.033), but

no changes of FDPswere noted in thewind-freemode. The percent changes

of PCA and cis-UCAwere higher in the AD group than those in the control

group after exposure to conventional mode (P50.029 and 0.046).

CONCLUSIONS: Our results suggest that the exposure to cold airflow

from a conventional air conditioner may act as an aggravating factor of AD

by reducing FDPs and increasing skin pH.
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624 Acute effect of ambient nitrogen dioxide on the
symptoms of atopic dermatitis in young children
Kangmo Ahn,MD PhD1, Inbo Oh2, Jihyun Kim,MD1, YoungMin Kim1;
1Samsung Medical Center, 2Ulsan College of Medicine.

RATIONALE: We aimed to estimate the effect of ambient nitrogen

dioxide (NO2) on atopic dermatitis (AD) symptoms in young children

based on exposure assessment of NO2 with high spatial resolution.

METHODS: A panel including 128 young children with AD (78 boys and

50 girls < 6 years old) in Seoul, Korea, was built and their daily AD

symptom scores were collected fromApril and July 2014.We estimated the

NO2 levels of the participants residences using a community multiscale air

quality (CMAQ) modeling system with a spatial resolution of 1 km. We

also collectedNO2measurements from national air qualitymonitoring sys-

tem (AQMS). A generalized linear mixed model was used to evaluate the

effects of NO2 on AD symptoms after controlling for confounders.

RESULTS: A total of 8,392 person-days of AD symptoms were recorded.

Increase in NO2 by 10 ppb was associated with a 13.2% (95% confidence

interval, 2.5-25.0) increased risk of AD symptoms on the same day. The

effects of NO2 exposure were delayed up to one day. The acute effect of

the CMAQ-modeled NO2 with high resolution on AD symptoms were

slightly larger than that of NO2 exposure estimates based on AQMS.

Interestingly, the effect of the AQMS-monitored NO2 on AD symptoms

showed negative association in 23 subjects with residences > 3 km from

the nearest AQMS station, whereas the association between CMAQ-

modeled NO2 and AD symptoms were consistently positive.

CONCLUSIONS: Our results suggest that ambient NO2 is associated

with acute AD symptoms in children.
625 Skin Staphylococcus aureus Colonization is
Associated with Persistent Moderate-to-severe
Atopic Dermatitis in Children
N
D
A
Y

Tammy Gonzalez1, Asel Baatyrbek Kyzy, BS2, John Kroner3, Hua

He, MS3, Lisa Martin, PhD2, David Haslam, MD3, Jocelyn Biagini

Myers, PhD2, Gurjit Khurana Hershey, MD PhD FAAAAI4, Andrew

Herr, PhD2; 1Cincinnati Children’s Hospital, 2Cincinnati Children, 3Cin-

cinnati Children’s Hospital Medical Center, 4Children.

RATIONALE: Atopic Dermatitis (AD) is a chronic inflammatory skin

condition marked by barrier dysfunction and is associated with

Staphylococcus aureus skin colonization. However, the relationship be-

tween S. aureus colonization with persistent moderate-to-severe pediatric

AD remains unclear. We aimed to determine the association between S.
aureus colonization at visits 1 and 2 and persistent moderate-to-severe

AD in children using the Mechanisms of the Progression of Atopic

Dermatitis to the Asthma in Children (MPAACH) cohort.

METHODS: Demographic data was collected from MPAACH partici-

pants with consecutive samples for visits 1 and 2. Contact agar plates were

collected to obtain bacterial isolates. We assessed the relationship between

S. aureus colonization with persistent moderate-to-severe AD (children

with SCORAD >_25 at both visits 1 and 2).

RESULTS: We obtained S. aureus colonization data from 163 children

who completed two MPAACH visits. In all children, at visit 2, S. aureus

colonization decreased over time from 27.0% to 12.3% (p<0.001).
Children with persistent moderate-to-severe AD were more likely to be

colonized with S. aureus at Visit 1 (41.9% vs 23.5%, p50.037) and Visit

2 (25.8% vs 9.1%, p50.011) when compared to children without persistent

moderate-to-severe AD.

CONCLUSIONS: We demonstrate that S. aureus colonization in pediat-

ric AD decreases over time regardless of severity. However S. aureus colo-

nization remains higher in childrenwith persistent moderate-to-severe AD,

suggesting a potential relationship between S. aureus and the stability of

AD severity.
626 Skin Tape Strip Proteomics Identifies Novel
Pathways in Children with Atopic Dermatitis
and Food Allergy
Elena Goleva, PhD1, Agustin Calatroni, MA MS2, Petra LeBeau2, Evg-

eny Berdyshev, PhD1, Simion Kreimer3, Robert Cole3, Donald Leung,

MD PhD FAAAAI1; 1National Jewish Health, 2Rho Federal Systems Di-

vision, inc., 3Johns Hopkins University.

RATIONALE: Atopic dermatitis (AD) and food allergy (FA) is associated

with skin barrier dysfunction. Skin tape strip (STS) proteomic analysiswas used

in thisstudyto identifynovelpathways in thestratumcorneumwhichdistinguish

AD+FA+ from AD without FA (AD+FA-) and non-atopic (NA) controls.

METHODS: 62 enrolledAD+FA+, AD+FA- and NA children were

balanced for age, gender, and race. STS proteins were quantified by

mass spectrometry using isobaric mass tags. Additionally, skin trans-

epidermal water loss (TEWL) and allergic sensitization were assessed.

RESULTS: 371 proteins were quantified in STS by proteomic analysis.

Principal component analysis (PCA) grouped45 proteins into component 1

(PC1). PC1 proteins were differentially expressed across the three study

groups, with the highest expression in AD+FA+ STS. PC1 proteins were

strongly associated with TEWL (p<0.001), total IgE (p50.028), IgE and

skin sensitization to peanut (p50.037 and p50.05), but not aeroallergens.

PC1 proteins differentiated in AD+FA+ form three major functional

groups: 1) altered expression of keratins (KRT) (KRT16, KRT5, KRT14,

KRT17, KRT10, KRT77, KRT78); 2) proteins associated with inflamma-

tory responses (S100 proteins, alarmins, protease inhibitors); 3) glycolysis

and antioxidant defense enzymes. Analysis of proteinmodifications did not

detect a selected increase in oxidation and lipid peroxidation of themajor

protein groups in AD+FA+ samples. An increase in KRT1 and KRT10

phosphorylation in AD+FA+ STS samples, however, was observed.

CONCLUSIONS: Our data suggests a unique skin endotype of AD+FA+

skin in which keratin disturbances bridge cellular inflammatory response,

energy metabolism and keratin phosphorylation thereby contributing to

epicutaneous sensitization.
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627 Serum lipid profiles and atopic dermatitis in
children
Heysung Baek, MD1, Man Yong Han2, Sun Hee Choi, MD3; 1Hallym Uni-

versity Kangdong, 2CHABundangMedical Center, CHAUniversity School

of Medicine, Seongnam, 3Kyung Hee University Hospital at Gangdon.

RATIONALE: The authors of this study investigated how dyslipidemia,

atopic dermatitis (AD) and the severity of AD in children are associated

using a cross-sectional and a retrospective cohort study.

METHODS: In a general, population-based cross-sectional study, a total

of 248 seven-year-old children were randomly selected from 11 elemen-

tary schools. Blood lipid profile was measured. The SCORing Atopic

Dermatitis (SCORAD) score was measured by three pediatric allergy

specialists who visited each school. Moreover, in the retrospective

propensity score-matched and new-user cohort study, medical data of

22,794 children were collected between 1986 and 2018. Medical data sets

were transformed into a unified common data model (CDM). Open-source

analytical tools were used for analysis.

RESULTS: In the cross-sectional study, AD was 69 (27.8%) and 179

controls (72.2%). Children with AD had significantly higher total cholesterol

(TC), and triglyceride (Tg) levels than children without AD. Therewas also a

significant, positive association between the SCORAD score and levels of TC

and Tg. Following propensity score matching in the retrospective cohort

study, the authors selected a cohort of 814 children in the high TC group and a

cohort of 3,256 children in the normal TC group. The median follow-up

period was 2000 days. During this period, the high TC group had a greater

hazard of the onset ofAD compared to the groupwith normal TC (consensus-

based hazard ratio, 6.08.12; 95% CI, 1.65-28.58).

CONCLUSIONS: The blood lipid profile of children is positively

associated with the onset of AD and the severity of AD.
628 Th2 cytokines (IL-4/IL-13) and SMOC1 regulate
keratinocytes sensitivity to microenviromental
Ca2+ changes that initiate differentiation
signals leading to skin barrier alterations
Taras Lyubchenko1, Hannah Collins, BS1, Kathryn Vang1, Donald

Leung, MD PhD FAAAAI1; 1National Jewish Health.

RATIONALE: To understand the mechanism by which Th2 cytokines

inhibit epidermal differentiation, IL-4/IL-13 effects on keratinocyte

responses to changes in the extracellular Ca2+environment (differentiation

signal) were investigated.

METHODS: Primary human keratinocytes were grown and Ca2+-differ-

entiated in the presence/absence of IL-4/IL-13, IL-17A or IL-22. IL-4/

IL-13 regulation of SMOC1 (SPARC relatedmodular calcium binding pro-

tein) and expression of epidermal differentiation marker were examined by

RT-PCR, immunostaining and Western blot. Dynamics of transmembrane

Ca2+influx were assessed in live keratinocytes by flow cytometry and at

single cell resolution by microscopy.

RESULTS: Exposure of keratinocytes to high Ca2+environment (1.3mM)

triggered a rapid intracellular Ca2+influx. IL-4/IL-13-treated cells ex-

hibited a significant decrease in the peak amplitude of Ca2+influx after

the addition of extracellular Ca2+(p<0.01). This effect was selective for

IL-4/IL-13, as IL-17A or IL-22 did not elicit similar responses.

Evaluation of intracellular Ca2+dynamics in single cells by microscopy

confirmed the flow cytometry observations and revealed heterogeneity of

individual keratinocyte response dynamics. In addition, IL-4/IL-13 pre-

treatment significantly inhibited the expression of Ca2+-binding protein

SMOC1 (p<0.001). Keratinocytes with silenced SMOC1 expression had

inhibited expression of epidermal differentiation markers (keratins, lori-

crin, involucrin). Deletion of SMOC1 changed the sensitivity of keratino-

cytes to extracellular Ca2+, with increased peak response amplitudes in

cells treated with SMOC1 siRNA (p<0.05).

CONCLUSIONS: IL-4/IL-13 cytokines regulate keratinocyte sensitivity to

microenviromental Ca2+changes and inhibit Ca2+-induced kertainocyte dif-

ferentiation signals. IL-4/IL-13 suppress the expression of Ca2+-binding
protein SMOC1. SMOC1 depletion from keratinocytes alters

Ca2+transport and inhibits differentiation, suggesting a new target for atopic

dermatitis.
629 Dendritic Cell Immunoreceptor (DCIR) Modulates
Cockroach Allergen-Induced Atopic Dermatitis
through Regulating Mast Cell Activation
Jingsi Chen1, Huan Yang2, Xiaoyan Luo1, Xinyue Hu3, Danh Do, PhD4, Na-

than Archer5, Hua Wang, MD PhD1, Lloyd Miller5, Peisong Gao, MD PhD6;
1Chongqing Medical Univ, 2Children, 3Central South University, 4Johns Hop-

kins University School of Medic, 5Johns Hopkins medicine, 6Johns Hopkins.

RATIONALE: Dendritic cell immunoreceptor (DCIR), one of the C-type

lectin receptors, can recognize carbohydrate-containing allergens and

modulate allergen-induced downstream immune responses. Our recent

studies have demonstrated that DCIR plays an important role in cockroach

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

aimed to determine the functional significance of DCIR in the cockroach

allergen-induced development of atopic dermatitis (AD).

METHODS: Dendritic cell immunoreceptor (DCIR), one of the C-type

lectin receptors, can recognize carbohydrate-containing allergens and

modulate allergen-induced downstream immune responses. Our recent

studies have demonstrated that DCIR plays an important role in cockroach

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

aimed to determine the functional significance of DCIR in the cockroach

allergen-induced development of atopic dermatitis (AD).

RESULTS: Dendritic cell immunoreceptor (DCIR), one of the C-type

lectin receptors, can recognize carbohydrate-containing allergens and

modulate allergen-induced downstream immune responses. Our recent

studies have demonstrated that DCIR plays an important role in cockroach

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

aimed to determine the functional significance of DCIR in the cockroach

allergen-induced development of atopic dermatitis (AD).

CONCLUSIONS: These results suggest that DCIR may play an important

role in the development of atopic dermatitis through the regulation of mast

cell action.
630 Plasma level of pro-inflammatory cytokines in
children with atopic dermatitis.
Karolina Dumycz1, Katarzyna Kunkiel1, Dominika Ambrozej1, Pawel

J�ozefczuk1, Wojciech Feleszko1; 1The Medical University Childrens Hos-

pital, The Medical University of Warsaw.

RATIONALE: Atopic dermatitis is one of the most common inflamma-

tory skin diseases in children. It is characterized by exacerbated Th2

response. However recent research shows that other pathways may be

involved. In our study we aimed to assess whether plasma level of

cytokines (IL-1b, IL-4, IL-17A, IL-19) involved in different pathways

(Th1, Th2, Th17) may reflect on disease severity.

METHODS: Children with atopic dermatitis according to Hanifin and Rajka

criteriawere enrolled in the study. Control groupwasmarched according to sex

and age. Disease severitywasmeasured using SCORAD. IL-17A, IL-4 and IL-

1b plasma levels weremeasuredwith flow cytometry (CBAHuman Enhanced

Sensitivity Mater Buffer Kit) and IL-19 plasma levels were measured with

human IL-19 ELISA kit according to manufacturers’ instructions.

RESULTS: In the study 23 children with atopic dermatitis and 12 healthy

children were involved. Median IL-1b, IL-4, IL-17A plasma levels in AD

childrenwere 41.88 fg/mL, 14.01 fg/mL, 119.36 fg/mL, respectively. Median

IL-1b, IL-4, IL-17A in healthy children were 41.88 fg/mL, 14.01 fg/mL,

119.36 fg/mL. Mean IL-19 plasma level was 61.1 pg/mL 6 105.7 in AD

patientswhereas in control group 2.16 5.9 pg/mL. IL-1b and IL-17Aplasma

levels differed significantly betweenADand control group (p<0.05, p<0.001)

whereas IL-4 did not differ between AD and healthy control. IL-19 level was

correlated with SCORAD index whereas IL-1 b, IL-4 and IL-17Awas not.

CONCLUSIONS: Our research confirm that different in the pathogenesis of

atopicdermatitismaybe involvednotonlyTh2pathwaybut alsoTh1andTh17.
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631 Which biomarkers in atopic dermatitis (AD) can
be used in real life?
Raissa Roque1, Marilia Moraes, MD1, Luiza Marino, MD2, Fernanda

Vaz3, Rafael Saldanha4, Isabella Manh~aes3, Pedro Henrique De Angeli

Bubach3, Nathalia Vital, M~A�dico2, Caroline Ferreira, MD2, Carolina

Aranda, MD3, Marcia Mallozi, PhD3, Dirceu Sole, MD PhD FAAAAI5;
1Federal University of S~ao Paulo, 2UNIFESP, 3Federal University of

Sao Paulo, 4Universidade Federal de S~ao Paulo, 5Universidade Federal

de Sao Paulo.

RATIONALE: Allergic sensitization and multimorbidity may be consid-

ered predictors of the severity and persistence of AD. The aim of the

present study was to evaluate the clinical profile and allergic sensitization

of AD patients and find possible biomarkers that help in their management.

METHODS: Cross-sectional study with retrospective analysis of the

medical charts’s AD patients under follow-up at referral center during last

semester 2018. Patients were classified according to sex, age, severity

(SCORAD) and concomitancewith other allergic diseases. Sensitization to

allergens was assessed by skin test and/or specific IgE, blood count and

total IgE. Sensitization has been divided according to the number of

allergens involved in: monosensitization or polysensitization

RESULTS: Data from 110 patients were analyzed (male563.6%)with the

mean age of 10.4 years. Regarding severity, 76.3% were mild, 16.3%

moderate and 7.4% severe. Allergic rhinitis was observed in 90.9%;

asthma in 52.7%; food allergy in 17.3%; 31.8% ocular allergy and 1.8%

eosinophilic esophagitis. It was also noted a higher eosinophil count

according to the severity of AD (p<0.01). The same correlation, however,

was not found between total IgE values and AD classification. It was

observed that 65% patients with severe AD were polysensitized, while in

mild AD only 25% had multiple sensitizations (p<0.01).

CONCLUSIONS: Our study revealed that patients with severe AD had a

higher frequency of polysensitization than patients with mild AD. The

number of eosinophils was a predictor of severity in this sample. The

presence of multimorbidity is remarkable, especially regarding respiratory

diseases.
632 A novel sensitization cluster associated with
barrier dysfunction and worse clinical
outcomes in children with atopic dermatitis:
the Mechanisms of Progression from Atopic
Dermatitis to Asthma in Children (MPAACH)
cohort.
O
N
D
A
Y

Michael Sherenian, MD1, Arjun Kothari1, Jocelyn Biagini Myers, PhD2,

John Kroner2, Hanna Johannson, PhD1, Asel Baatyrbek Kyzy, BS2, Gow-

tham Alturi, PhD1, Hua He, MS1, Lisa Martin, PhD2, Gurjit Khurana Her-

shey, MD PhD FAAAAI3; 1Cincinnati Children’s Hospital Medical

Center, 2Cincinnati Children, 3Children.

RATIONALE: Children with atopic dermatitis (AD) often have allergen

sensitizations. These sensitizations have not been analyzed using biologic

measures of disease pathogenicity to define clinically relevant pediatric

AD endotypes. We sought to define allergen sensitization grouping(s) and

determine their associations with AD severity, transepidermal water loss

(TEWL), and FLG expression to define clinically relevant endotypes.

METHODS: We studied 398 children with AD in the Mechanisms of

Progression from Atopic Dermatitis to Asthma in Children (M-

PAACH) cohort to identify groupings of aero- and food-allergen sensiti-

zations. We then analyzed the associations between these groupings and

AD severity, total IgE, TEWL, and skin FLG, S100A8, and S100A9

expression.

RESULTS: An unbiasedmachine learning approach revealed five allergen

sensitization clusters, which we used to define groups. The most common

group (N5106), SPTPEP, had sensitization to peanut, egg and/or pets.

SPTOther included children with allergen sensitization but not children

within SPTPEP. SPTNEG included children with no sensitization(s).

Regardless of sensitization load, SPTPEP children had higher SCORAD
compared with SPTOTHER (p-value50.007) or SPTNEG (p-value53E-

06), higher non-lesional TEWL compared with SPTOTHER (p50.01) and

SPTNEG (p50.003), and decreased non-lesional FLG expression compared

with SPTOTHER (p-value50.01) and SPTNEG (p-value50.0002). Therewas

no difference in S100A8 or S100A9 expression between SPTPEP,

SPTOTHER, and SPTNEG.

CONCLUSIONS: The SPTPEP grouping represents a novel pediatric AD

endotype that is independently associated with higher SCORAD, higher

non-lesional TEWL, and decreased non-lesional FLG expression, which

suggests a significant baseline barrier dysfunction and a common route

of sensitization for these allergens.
633 Massively Parallel Reporter Assays (MPRAs)
Identify Allelic Transcriptional Dysregulation in
Atopic Dermatitis
Amy Eapen1, Xiaoming Lu2, Carmy Forney2, Sreeja Parameswaran2,

John Ray3, Matthew Weirauch, PhD2, Leah Kottyan, PhD2; 1University

of Cincinnati/Cincinnati Children’s Hospital Medical Center, 2Cincinnati

Children’s Hospital Medical Center, 3Broad Institute of Massachusetts

Institute of Technology (MIT) and Harvard University, Cambridge, M.

RATIONALE: Atopic dermatitis (AD) is an allergic disease with an

estimated heritability of 75%. Genome-wide association studies have

identified 29 independent genetic risk loci (‘‘tagged’’ by 122 reported

variants with r2>0.8). Over 95% of AD risk variants are in non-coding re-

gions of the genome, which may affect the transcriptional regulation.

METHODS: Massively Parallel Reporter Assays (MPRAs) enable the

identification of AD risk variants that have enhancer activity and act in

a genotype-dependent manner. We therefore designed our MPRA

‘‘library’’ to include all of the AD genetic risk variants and all variants

that are in genetic linkage disequilibrium with the reported AD risk

variants.

RESULTS: 341/3691 of the variants in our AD MPRA library

demonstrate enhancer activity (pFDR<0.05 and greater than a 50%

change in expression) in epithelial cells. Thirty-three of these variants

in were IL-13-dependent, a cytokine known to drive allergic inflamma-

tion. The sequences around the oligos with IL13 dependence were most

strongly enriched for STAT and IRF transcription factor binding motifs

(p5 10-5-10-18). 108 variants had genotype-dependent enhancer activty

(pFDR<0.05 and greater than a 20% change in expression between the

two alleles). Of these variants with allelic activity in the MPRA, 62/

108 are expressed allelicly in GTEx skin datasets (enriched 31-fold),

and 13/108 are expressed allelically a DICE T cells subset (enriched

29-fold).

CONCLUSIONS: Our results are consistent with a model in which many

causal AD genetic risk variants regulate gene expression in a genotype-

dependent manner, resulting in increased disease risk through genotype-

dependent dysregulation of gene expression.
M
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634 Atopic Dermatitis Phenotypes and the
Subsequent Development of Atopic Diseases in
a High-Risk Birth Cohort
Mohamed Taki1, Kristine Lee1, James Gern, MD FAAAAI1, Robert

Lemanske, MD FAAAAI1, Daniel Jackson, MD FAAAAI1, Anne Marie

Singh, MD1; 1University of Wisconsin School of Medicine and Public

Health.

RATIONALE: The atopic march refers to the co-expression and progres-

sion of atopic diseases in children, and often starts with atopic dermatitis

(AD). We sought to investigate the association between AD phenotypes

and the subsequent development of allergic diseases in childhood.

METHODS: A total of 285 children were enrolled into the Childhood

Origins of Asthma (COAST) study at birth and followed prospectively.

AD, food allergy, allergic rhinitis, and asthma were assessed by annual

questionnaires and reports of physician diagnoses. Latent class analyses

were performed to identify AD phenotypes. Relationships between AD

phenotypes and the development of food allergy, allergic rhinitis and

asthma were assessed by 6 years of age.

RESULTS: Latent class analyses identified 3 AD phenotypes (none/

intermittent, late onset, and persistent). Persistent AD, but not late-onset

AD, was associated with an increased risk of food allergy (p<0.05) and

allergic rhinitis (p<0.05) at 6 years of age. In contrast, both persistent AD

and late-onset AD were associated with an increased risk of asthma at 6

years of age (p<0.05).
CONCLUSIONS: Our analyses suggest that both the age of onset and

persistence of AD impact its association with the development of other

allergic diseases. Identifying mechanisms that underlie these associations

may provide insight into personalized strategies towards allergic disease

prevention.
635 Effect of Traditional Chinese Medicine (TCM) in
moderate-to-severe eczema in clinic and animal
model: beyond corticosteroids
Kamal Srivastava1, Nan Yang, PhD MS2, Serife Uzun3, Erin Thanik3,

Paul Ehrlich, MD FAAAAI4, Danna Chung3, Qian Yuan, MD PhD5,

Anna Nowak-Wegrzyn, MD PhD FAAAAI6, Xiu-Min Li7; 1General Nu-

traceutical Technology, 2General Nutraceutical Technology, LLC, 3Icahn

School of Medicine at Mount Sinai, 4New York University Langone Med-

ical Center, 5Massachusetts General Hospital, 6NYU Langone Health,
7New York Medical College.

RATIONALE: Eczema is a chronic inflammatory skindisorder.We sought to

evaluate efficacy and safety of TCM in humans and animal model of eczema.

METHODS: We retrospectively analyzed data of 28 patients with

moderate-to-severe eczema who received TCM for at least 3 months in

three cohorts based on eczema phenotype/endotype. Cohort #1 (n510),

ages 6 to 48 months, used topical steroids for at least 3 months prior to

TCM with inadequate response. Cohort #2 (n58), ages 2-40 years, had

worsening eczema associated with sudden topical steroid withdrawal

(TSW, n58) at least 3months prior to TCM.Cohort #3 had a very high total

IgE (>5,000 kIU/L, n510), ages 1-13 years. The TCM regimen included

external herbal bath, cream, and oral tea. We also tested the TCM effects in

a mouse model of eczema treated daily for 9 days.

RESULTS: Following TCM treatment, cohort #1 showed reduced

SCORAD and steroid use as early as one month (p<0.001) and close to

zero by 6months. Cohort #2 showed improved SCORAD (73.6%, p<0.001),

and markedly decreased sleep disturbance (80%, p<0.001) as early as one

month. Cohort #3 had markedly reduced total IgE from median 12,328 to

3,994 kIU/L after 6-24 months. TCM significantly reduced elevated blood

eosinophils (p<0.05). No liver or kidney function abnormality was observed.

Animal model of eczema showed distinctly reduced SCORAD, scratching

scores, and skin eosinophil counts. TCM tea also showed dose dependent

reduction of IgE, TNF-a and exotoxin production in vitro.

CONCLUSIONS: TCM is efficacious and safe in children and adults with

steroid dependent-eczema.
636 Frequency Of Positive Patch Tests To Common
Allergens By Age Groups
Stacy Nassau1, Luz Fonacier, MD FAAAAI2; 1NYU Winthrop Hospital,
2Winthrop University Hospital.

RATIONALE: Contact Dermatitis (CD) is a common skin disorder. Patch

testing is the gold standard for evaluation of allergen sensitizations in CD.

We sought to identify the most common allergens identified by patch

testing based on age groups in our academic allergy clinic.

METHODS: We performed an IRB-approved retrospective chart

review of 100 patients patch tested with the North American Contact

Dermatitis Group Standard (NACDG) and T.R.U.E. test panels from

2008-2015. Data collected included results of patch testing, age, and

sex.

RESULTS: 100 patients, aged 4-89 years (mean age 47.1), were included

in this study. 81% were female. The five most common sensitizers across

all age groups were Iodopropynyl Butylcarbamate, Fragrance Mix 1,

Nickel, Neomycin, and Cobalt. Patients were assigned to groups: Pediatric

(0-21 years), Middle Age (22-65), and Elderly (66+). The most common

allergens in the pediatric group were Nickel and Neomycin (4/22 each,

19%). The most common allergen in both the middle aged and elderly

groups was Iodopropynyl Butylcarbamate (15/56, 27%, and 10/23, 43%

respectively). Fragrance Mix 1 and Iodopropynyl Butylcarbamate sensi-

tization became increasingly common with age. Nickel, Neomycin, and

Cobalt sensitizations were equally distributed across age groups. There

was no difference in frequency of sensitizers noted between the middle age

and elderly population.

CONCLUSIONS: In our patient sample, the prevalence of sensitization to

certain allergens varied by age. Fragrance and Iodopropynyl

Butylcarbamate were infrequent sensitizers in children, potentially related

to exposure. Nickel, Neomycin and Cobalt were common allergens in all

age groups.
637 Atopic Dermatitis Skin Biopsies Have High
Numbers of Activated Mast Cells that Are
Inhibited by AK002 after Stimulation Ex Vivo
Brad Youngblood, PhD1, Julia Schanin2, Nenad Tomasevic, PhD1, Amol

Kamboj, MD1; 1Allakos, Inc., 2Allakos.

RATIONALE: Loss of epithelial barrier integrity is a critical step in the

development of atopic dermatitis (AD). Epithelial cytokines such as IL-33

and TSLP recruit and activate inflammatory cells such as mast cells (MCs)

and eosinophils, driving early pathogenesis of AD. While MCs have been

shown to be elevated and activated in AD, their role in AD inflammation

has not been fully characterized. Siglec-8 is an inhibitory receptor

selectively expressed on mast cells and eosinophils. AK002, an anti-

Siglec-8 mAb, depletes eosinophils and broadly inhibits mast cells. Here,

we immunophenotype MCs and examine the ex vivo activity of AK002 in

AD biopsies.

METHODS: Single-cell suspensions were prepared by enzymatic

digestion of fresh biopsies from AD patients and non-diseased skin tissue.

To evaluate the ex vivo activity of AK002, dissociated biopsies were stim-

ulated with IL-33/TSLP.

RESULTS: AD patient biopsies had significantly increased mast cells

compared to non-diseased control skin tissues. In addition, mast cells in

AD tissue selectively expressed Siglec-8 at similar levels to control

skin mast cells. Furthermore, mast cells in AD biopsies displayed

increased expression of the activation and degranulation markers,

CD203c, CD63 and CD107a. Lastly, AK002 inhibited IL-33/TSLP-

induced cytokine and chemokine production in ex vivo dissociated AD

biopsies.

CONCLUSIONS: These results suggest that mast cells are important in

the pathogenesis of AD, and that the early activation of MCs is likely

through epithelial cytokine signaling. The expression and inhibitory

activity of Siglec-8 on MCs suggest that targeting this receptor with

AK002 is a novel potential treatment for AD.



J ALLERGY CLIN IMMUNOL

VOLUME 145, NUMBER 2

Abstracts AB199

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
638 ROLE OF ANTI IgE (OMALIZUMAB) IN CHRONIC
IDIOPATHIC URTICARIA, SAUDI ARABIA (KSA)
Abdul Rehman Syed; Almana General Hospital Dammam.

RATIONALE: This study evaluated the effectiveness, proper dosage and

possible response of OMALIZUMAB (Biologics) for Chronic Idiopathic

Urticaria (CIU) patients in KSAwith antihistamine refractory CIU disease

related quality of life.

METHODS: The study was prospective and descriptive in nature.

Omalizumab was used in those patients who did not respond to up dosing

of Antihistamine, steroids and cyclosporine. Omalizumab is recombinant

humanized monoclonal antibody against human IgE and has good safety

profile due to biological nature of the drug.

All patients administered omalizumab must be observed for 2 hours for

adverse effects. Six month’s trial of omalizumab 300 mg every 4 weeks,

among patients with CIU. Total 26 patients with mean age 48 including

both sexes.

RESULTS: Out of 26 patients, 22 patients (84%) responded well to 300

mg omalizumab injection every month, whereas 4 patients need up dosing

more than 300 mg .In 300 mg group eight patients achieved complete

symptoms control without antihistamine intake and others required

antihistamine without prednisolone and cyclosporine .Though 3 patients

didn’t achieved complete absence of symptoms, cyclosporine and oral

corticosteroids could be discontinued. Only 1 patient reported adverse

effect like Headache, Dizziness and fatigue

CONCLUSIONS: Omalizumab at an initial dosage of 150 mg was not

effective treatment in CIU up dosing to 300 mg was required to achieve

satisfactory outcomes. It can be used after failure of other therapies.

Omalizumab binds with free IgE antibodies and reduces the circulating

levels of free IgE. This reduction in free IgE prevents mast cell

degranulation.
639 Private Practice Experience with Omalizumab
for Chronic Urticaria
O
N
D
A
Y

Christopher Randolph, MD FAAAAI1, Matt Balanda, APRN2; 1Center

for Allergy, Asthma & Immunology, 2CENTER FOR ALLERGY,

ASTHMA, IMMUNOLOGY.

RATIONALE: Omalizumab has been approved by the FDA for man-

agement of chronic urticaria. We report a two provider single private

practice experience with Omalizumab from 1/14 to 7/19 for this

indication.

METHODS: We performed a de-identified retrospective review of the

utilization and efficacy of omalizumab 300mg amonth for chronic urticaria

and /or angioedema unresponsive to high dose antihistamine and

Montelukast x 6weeks as indicated by urticarial control test, patient

history and /or exam.

RESULTS: There were 55 patients:8(15%) males and 47(85%)

females, 41 Caucasians (75%), 5 African Americans (10%) and

9(16%) Hispanics with age range 19 to 91 years, mean 72 years, and

median 56 years. Their histories of urticaria and /or angioedema ranged

from 5months to 30 years with a mean of 3 years and median of 6.3

years with duration of Omalizumab 1month-6 years, mean 3 years and

median 1.7 years. There were 69% urticaria and /or angioedema free on

only Omalizumab for a range of zero to 5.6 years ,mean of 1.3 years

and median 1 year. 4 (7%) patients failed taper offered if one year free

of urticaria or angioedema and returned to control with Omalizumab

300mg every 4 weeks whereas 4 patients (8%) discontinued

Omalizumab after at least 1 year and continue on no medication

urticaria free after at least 2-15 months. 4 patients (8%) failed to

respond to Omalizumab for at least 1.5 years with continued urticaria

and high dose antihistamines and Montelukast requiring systemic

steroid bursts for control. Response to omalizumab usually occurred

within 12months.

CONCLUSIONS: Omalizumab 300mg monthly was effective usually

within 12months in abolishing or at least controlling chronic.urticaria and/
or angioedema alone or with antihistamine in up to 69% of patients. failing

antihistamines and Montelukast
640 The Relationship Between Gut Microbiota and
Chronic Spontaneous Urticaria
Maged Refaat1, Sylvia Talaat1, Aya Elgendy1, Dena Hendy, MSc1; 1Ain

Shams University, Egypt.

RATIONALE: Urticaria is a very common condition thought to affect

up to 20% of the population in their lifetime. Chronic spontaneous

urticaria (CSU) is generally defined by the presence of urticaria on most

days of the week, without an abvious cause, for 6 weeks or longer. Gut

microbiota plays an important role in regulation of the immune system

and its implication in many immune mediated diseases has been

reported.

The aim of this studywas to determine the change in the composition of gut

microbiota in patients with chronic spontaneous urticaria versus heaithy

control.

METHODS: A case control study was included 40 patients with CSU and

40 normal persons as control.Detailed history and clinical examination

were performed,collection of fresh stool samples,cultured on

McConkey,blood,neutrant agars to detect different types of flora,and

counting them using hemocytometer.

RESULTS: Gut flora appeared to be different between both groups.

Lactobacilli were 17.5% in patients and 25% in control group, their relative

amount was 4.286 in patients and 26.36 in control group with P

value<0.001.

CONCLUSION: This preliminary study showed that imbalanced micro-

biota composition in gut should be considered as one of important

underlying cause of CSU.
M
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641 Histaminergic angioedema: similarities and
differences between isolated angioedema and
chronic urticaria with angioedema
Marta Ferrer, MD PhD FAAAAI1, Marina Sabat�e Bresc�o1, Nuria

Rodriguez-Garijo2, Gorka Alkorta-Aranburu3, Maria Baeza4, Mar Gui-

larte5, Valeria Herrera-Lasso Reg�as6, Moises Labrador-Horrillo7, Beatriz

Veleiro8, Mar�ıa Pilar Gil Sanchez9; 1Cl�ınica Universidad de Navarra,

Pamplona (Spain); National Allergy Network ARADyAL, 2Clinica

Universidad de Navarra, Pamplona (Spain), 3Universidad de Navarra,

Pamplona (Spain), 4Hospital General Universitario Gregorio Mara~n�on,

Biomedical Research Network on Rare Diseases–U761, Institute for

Health Research, Gregorio Mara~n�on); National Allergy Netwrok (ARA-

DyAL), 5Hospital Universitari de la Vall d’Hebron, Barcelona (Spain);

National Allergy Network (ARADyAL), 6Hospital Universitari Joan

XXIII, Tarragona (Spain), 7Hospital Universitari de la Vall d’Hebron, Bar-

celona (Spain); National Alelrgy Network (ARADyAL), 8Hospital Uni-

versitario de A Coru~na, A Coru~na (Spain), 9Cl�ınica Universidad de

Navarra, Pamplona (Spain).

RATIONALE: It is not clear if histaminergic angioedema is a form of

chronic urticaria or is a different entity belonging to a subtype of acquired

angioedema.

METHODS: We performed a prospective study comparing clinical

features, biomarkers and autoimmune mechanism of 70 patients

with histaminergic angioedema without hives (IH-AAE) and 64

patients with chronic urticaria presenting hives and angioedema

(CSU-AE).

RESULTS: Men ratio in CSU-AE was 0.28 whereas was 0.44 in IH-

AAE. We did find significant differences in angioedema location. Lips

and eyelids angioedema was significantly more frequent in CSU-AE

(95,2% lips, 73% eyelids)(p50.002) than in IH-AAE (78,9% lips,

53,5% eyelids); on the contrary, lingual angioedema was significantly

more frequent in IH-AAE (57,7%) than in CSU-AE (30,2%). None of

the patients had laryngeal edema nor needed intubation or tracheotomy.

No significant differences in any sera CSU biomarker measured was

found. IgE levels were similar in both entities within normal values.

Basopenia was only found in CSU-AE with significantly lower basophil

number (0,03160,031) than in IH-AAE (0,04660,03)(p50.001).

Likewise, we found that 31,15% of CSU-AE patients’ sera induced

basophil activation, whereas none of the IH-AAE sera were able to.

Only one patient inducing 6,88% of activation slightly over the 5% cut-

off value.

CONCLUSIONS: Although very similar, there are several features that

distinguish IH-AAE from CSU-AE were identified. Apart from gender

distribution and affected areas, two of the key CSU features which are

basopenia and the sera ability to activate normal basophils were not

present in IH-AAE, suggesting a different mechanism and cell

implication.
642 The Forgotten ''Weed'' Allergy: A Case Report of
Fresh-Food Skin Prick Testing as a Model for
Evaluating Allergy in a Patient with Cannabis-
Induced Urticaria
William Keefe1, Justin Chin2, Mary Lee-Wong3; 1Mount Sinai Health

System, 2Touro College of Osteopathic Medicine, 3Mount Sinai Beth

Israel Hospital.

RATIONALE: Cannabis sativa (marijuana) use has steadily increased

in the past decade with increasing decriminalization and acceptance

among the United States population. Subsequently, the rates of allergic

reactions associated with cannabis handing, ingestion, and utilization

have also risen by association. Here we present a case of marijuana

contact allergy and review the protocols, challenges, and ethical
considerations associated with marijuana fresh food derived skin pick

testing (FFSPT).

METHODS: Serial dilution of cannabis and fresh food skin prick

testing.

RESULTS: 53-year-old Caucasian male presented to the outpatient

allergy clinic with a case of suspected cannabis induced urticaria status

post contact with dried cannabis, with red raised rashes. The rashes

would appear whenever he handled dried cannabis and spontaneously

self-resolve. He denied any lacrimation, dyspnea, anaphylaxis, or urti-

caria on inhalation. Physical exam was benign. He came to this visit due

to pruritic episodes taking longer to self-resolve, with minimal benefit on

oral diphenhydramine. Due to the lack of formal guidelines in cannabis

allergy testing, he was evaluated using FFSPT, which revealed positive

reaction to his cannabis sample. Management and counseling were

provided to the patient in regards to allergy prophylaxis and symptom

treatment.

CONCLUSIONS: Limited research and testing protocols currently

exist for the diagnosis and treatment of cannabis allergies due to

continuing federal restrictions and ethical considerations. As cannabis

use becomes more commonplace, the development of standard

procedures is necessary to ensure that patients are being adequately

assessed.
643 Use Of Omalizumab In Cold Urticaria Refractory
To Therapy
Patricia Choi1, Nicholas Hartog1; 1Spectrum Health/Michigan State

University.

RATIONALE: Cold urticaria is a type of chronic inducible urticaria

that can present with anaphylaxis, angioedema, and diffuse urticaria

following a cold exposure. We hypothesize that the patients who failed

first line therapy will improve with omalizumab.

METHODS: Three patients – 6 y.o. male, 10 y.o. female, and 22 y.o.

male – were diagnosed with positive 5-minute ice cube test and history

of urticaria/anaphylaxis after cold exposure. Two patients had repeated

episodes of anaphylaxis secondary to cold water exposure. All failed

maximal first line antihistamine therapy and were given omalizumab

therapy. Omalizumab was approved by insurance in all three patients

under the diagnosis code of chronic idiopathic urticaria (ICD-10

L50.1).

RESULTS: After being started on omalizumab, all parameters monitored

have improved – quality of life, decreased frequency of urticarial

eruptions, increased tolerance to cold exposure, and no episodes of

anaphylaxis. Patient 3 has shown significant reduction in response to the

5-minute ice cube test, which was limited to erythema after the first dose of

omalizumab.

CONCLUSIONS: Omalizumab may be a powerful adjunct for cold

urticaria treatment in patients who fail maximal antihistamine therapy,

though there is little evidence published to-date that omalizumab is

effective to decrease hives and prevent anaphylaxis in this situation.

Patients with cold urticaria who have failed multiple antihistamine

therapies should be considered for omalizumab therapy, especially due

to the risk for anaphylaxis. Initiation of omalizumab may result in

improvement of symptoms, increasing quality of life, and prevention of

anaphylaxis.
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644 Long term treatment of spontaneous chronic
urticaria with omalizumab
Laura Palomino-Lozano, MD; Hospital General Universitario Gregorio

Mara~n�on.

RATIONALE: Patients with chronic spontaneous urticaria (CSU) treated

with omalizumab require long-term treatment before the drug can be

withdrawn, and the required dose-intervals vary among patients.

METHODS: Forty-one patients (70.7% female) aged x̄(SD): 49.9 (15.5)

years with CSU on omalizumab, were collected since 2011. The 4-week

interval of 300 mg doses was increased 1 week every 2 doses if the patient

was well controlled. Categories of UAS7 (UAS750: asymptomatic;

UAS751-6: well-controlled, UAS57-15: mild; UAS516-27: moderate;

UAS7528-42: severe).

RESULTS: Eight patients were no longer on treatment. Three were

asymptomatic after a median of 22.9 months. One withdrew omalizumab

because of ineffectiveness, and 4 for non-related pathologies. Thirty-

three were on treatment (mean: 26.9 months). Four had finished, but

resumed treatment because of a relapse after a median of 11.2 months.

Fifteen patients had moderate urticaria: x̄(DS) UAS7: 21.8 (3.8). Two

required decreasing dose intervals, and 2 finished the treatment, 1

asymptomatic. At months 3, 6 and 12, 86.7%, 92.9%, and 91.7% of

them were asymptomatic, well controlled or mild. Twenty-six patients

had severe urticaria UAS7 (x̄ (SD): 33.6 (3.8). Twelve required a decrease

on dose intervals. Twenty were on treatment (median: 25.1 months). 2

already with no treatment remain asymptomatic (median: 43.2 months), 1

withdrew omalizumab for adverse effects, other for inefficacy. At months

3, 6 and 12, 57.7%, 78.3%, and 70% were asymptomatic, well controlled

or mild.

CONCLUSIONS: Patients with moderate to severe urticaria largely

benefit of omalizumab, but need a very long term treatment. Patients with

lower initial UAS7 have a faster response.
645 Safety Profile of Dual Biologic Therapy with
Omalizumab and a Second Biologic Agent
O
N
D
A
Y

Sheeba Cherian1, Tomara Konstantinova2, Jinxiang Hu1, Sadia Hayat

Khan, MD FAAAAI1; University of Kansas Medical Center, 2University

of Kansas School of Medicine.

RATIONALE: Dual biologic therapy is used clinically in patients with

separate disease processes best treated by different biologics or for

synergistic effects when used in the management of a single disease

refractory to standard therapy. While the safety of biological mono-

therapy has been well characterized, there is a paucity of data in the

literature regarding the safety of dual biotherapy. This study aims to

characterize the safety of using omalizumab in combination with a

second biologic agent.

METHODS: Retrospective chart review of 8 patients on omalizumab and

a second biologic agent at a university-based hospital in Kansas City, KS.

Patients were identified by use of Healthcare Enterprise Repository for

Ontological Narration (HERON). Patients under age 18 years were

excluded. For each patient, data was collected from three separate time

periods: 1 year prior to starting dual biotherapy, the time period on

omalizumab plus a second biologic, and 1 year after discontinuation of

dual biotherapy. Number of infections, lab values, and patient character-

istics were analyzed. Descriptive statistics and Wilcoxon signed rank test

were used to compare the difference in these parameters between these

time periods.

RESULTS: There were no statistically significant differences in the

average number of infections per year or other parameters (CBC, GFR,

creatinine, BMI) when patients were on dual biologic therapy compared to

when they were treated off dual biotherapy.

CONCLUSIONS: Combination of omalizumab with a second biologic

showed no increase in infections or lab abnormalities. Given our small

sample size, larger prospective studies are necessary to further evaluate the

safety profile of dual biologic therapy.
646 Kinetic Profiling of Clinical Symptom Reduction
Relative to Cellular Parameters During Treatment
of Chronic Spontaneous Urticariawith Omalizumab
Kirti Johal, MD1, Donald MacGlashan, MD PhD1, John

Schroeder, PhD1, Eric Oliver, MD FAAAAI1, Kristin Chichester, MS1,

Kelly Devine, RN, BSN, CCRP1, Sarbjit Saini, MD FAAAAI1; 1Johns

Hopkins University School of Medicine.

RATIONALE: The mechanisms underlying improvement with omalizu-

mab in chronic spontaneous urticaria (CSU) are incompletely understood.

Basophils and their high affinity IgE receptor (FcεRI) are implicated in

disease.We examined the relationship between cellular parameters and the

kinetics of clinical symptom reduction during omalizumab therapy.

METHODS: Adults (n516) with antihistamine-refractory CSU were

treated with omalizumab 300mg monthly for 90 days, following a 2 week

run-in to establish baseline symptoms. Subjects recorded Urticaria Activity

Scores (UAS) twice daily, and weekly UAS-7 scores were calculated.

Clinical assessments and blood sampling occurred at baseline and on days 1,

3, 6, 10, 20, 30, 60, and 90 following omalizumab. Cellular measures

included basophil counts, histamine release response, flow cytometric

analysis of surfacemarkers (IgE, FcεRI, CRTh2) and dendritic cell function.

RESULTS: Basophil phenotypes included responders (n56), non-re-

sponders (n57) and basopenics (n53). Basopenics exhibited more severe

disease (average baseline UAS-7: 34.8) with delayed symptom reduction

during therapy (average time to 50% reduction in UAS-7: 23.3 days). At

day 90, basophil counts post-percoll isolation increased by an average of

74% and CRTh2 increased by an average of 25%. The rate of decay in

basophil surface IgE and FcεRI did not reflect clinical symptom reduction.

Likewise, serum total IgE and omalizumab dosing (mg/kg/IgE) did not

predict clinical symptom reduction. Impaired interferon-a release from

dendritic cells was observed at baseline.

CONCLUSIONS: Clinical symptom reduction on omalizumab is not

related to serum total IgE, omalizumab dosing, or the rate of decay in

basophil surface IgE and FcεRI in CSU subjects.
647 Low Molecular Weight Heparin: A Novel Option for
Treatment Refractory Chronic Spontaneous Urticaria
Kun Tian1, Khaldon Abbas2, Rosceline Andres3, Deena Kobric, CCRC2,

Gordon Sussman, MD FAAAAI4; 1University of Toronto, 2Gordon Suss-

man Clinical Research Inc, 3Gordon Sussman Clinical Research Inc.,
4University of Toronto and Gordon Sussman Clinical Research Inc.

RATIONALE: Chronic spontaneous urticaria (CSU) can significantly

impact patients’ quality of life. Mast cell degranulation, with resulting

wheal and edema response, can be triggered by the activation of

coagulation factors. Therapy that inhibits this pathway may potentially

be used as a novel option for treating CSU. It has been reported that

anticoagulation therapywith a lowmolecular weight heparin (LMWH) can

be an effective therapy option in refractory CSU patients.

METHODS: Four patients with elevated D-dimer, diagnosed with CSU

and refractory to antihistamine and omalizumab therapy were put on daily

subcutaneous injection of 30 mg enoxaparin. Patients were evaluated for

pre and post treatment Urticaria Activity Score (UAS-7), onset of symptom

improvement, steroid dose reduction, and medication side effects.

RESULTS: All patients had elevated D-Dimer ranging from 766 to 1469

prior to initiation of enoxaparin. UAS-7 improved from 30-42 pre-

treatment to 0-10 post-treatment. The start interval at which patients

perceived noticeable improvement in urticaria severity ranged from 1 day

to 8 weeks. All patients required oral prednisone for symptom control prior

to enoxaparin therapy; after enoxaparin initiation, patients were able to

either discontinue or taper prednisone to a minimal dose. Injection site

bruising was the most common reported side effect.

CONCLUSIONS: LMWH is a potential fourth line treatment option in

refractory CSU patients with elevated D-dimer. Our results are consistent

with the hypothesis that the coagulation pathway is involved in the

pathogenesis of CSU.
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648 A Systematic Review of Helicobacter pylori
Eradication and its Effect on Chronic
Idiopathic Urticaria
Jessica Gereige1, Chongjia Chen2, Miren Guenechea-Sola3; 1Boston

Medical Center - Shapiro Center, 2Boston University School of Medicine,
3Boston University.

RATIONALE: Existing literature documents an association between

Helicobacter pylori (H. pylori) infection and chronic spontaneous urticaria

(CSU). However, standard practice for diagnosis and management of CSU

does not include testing and treatment of H. pylori. This systematic review

aims to assess whether eradication of H. pylori leads to clinical

improvement in CSU.

METHODS: We searched the PubMed, EMBASE, and Web of Science

databases for the Mesh terms Helicobacter pylori and urticaria. Included

were studies looking at clinical outcomes of CSU after H. pylori

eradication; H pylori infection and eradication were confirmed by biopsy,

breath urea test, or fecal antigen test.

RESULTS: The literature search yielded over 800 articles published

between 1996-2018. Using Rayyan, 633 unique articles were identified,

narrowed to 110 articles based on abstract review. Preliminary results from

13 studies yielded a total of 433 out of 738 (59%) subjects with CSU who

tested positive for H. pylori. 321 subjects were treated according to local

standards, after which 293 had proven H. pylori eradication.

Approximately 64% (186/293) had complete or partial resolution of

CSU, compared to 36% (106/293) who had no resolution of symptoms

after eradication at 3-12-months follow up. Rates of H. pylori positive

patients who either did not receive treatment or had unsuccessful

eradication were unavailable. By contrast, the literature reports persistence

of CSU in >70% of patients at 1-year follow up, not accounting for H.

pylori status.

CONCLUSIONS: Preliminary results suggest a tendency towards more

rapid resolution of CSUwith eradication of H. pylori, but further analysis is

required.
649 SNPs of Thymic stromal lymphopoietin (TSLP) in
Colombian chronic spontaneous urticaria
patients.
Gloria Garavito De Egea1, Luis Fang2, Ana Moreno-Woo2, Deiby Perez-

Coronado3, Eduardo Egea4; 1Universidad del Norte, Barranquilla -

Colombia. Universidad Sim�on Bol�ıvar, Barranquilla - Colombia, 2Univer-

sidad del Norte, Barranquilla - Colombia, 3Universidad del Norte, Barran-

quilla - Colombia. Universidad del Magdalena, Santa Marta - Colombia,
4Universidad del Norte, Barranquilla Colombia.

RATIONALE: Thymic stromal lymphopoietin (TSLP) is an epithelial

cell-derived and Th2-initiating cytokine. Previous studies have shown an

increasing number of TSLP+ cells in the dermis of lesional skin of patients

with chronic spontaneous urticaria (CSU). Single nucleotide polymor-

phisms (SNP) in TSLP could be influencing these findings on the skin of

those patients; besides that, other dermato-allergopaties had been associ-

ated with SNPs of TSLP. In this first study, we described the distribution

of SNPs of TSLP in chronic spontaneous urticaria patients.

METHODS: We performed an exploratory descriptive study with 102

CSU-patients from the Colombian Caribbean coast. The SNPs:

rs1837253, rs17551370, rs3806933, rs2289276 of TSLP were genotyped

by qPCR. Clinical characteristics and serum total IgE [normal values

<100 IU/ml] were also evaluated. We estimated allelic, genotypic, and

haplotypic frequencies; also Hardy-Weinberg equilibrium and linkage

disequilibrium.

RESULTS: Eighty-two percent of CSU-patients were female gender.

25.7% (n: 19/74) of patients had high levels of total IgE, and the

angioedema was present in 69.5% of them (n: 66/95). The less frequent

alleles were T-rs1837253 (27.5%), A-rs17551370 (12.5%), T-rs3806933

(50%), and T-rs2289276 (32.4%). Only rs3806933 was not in H-W

equilibrium. The more frequent haplotypes were C/G/T/C (18%) and C/
G/C/C (18%). These SNPs were not in linkage disequilibrium D�:0.592,

LOD: 1.5, R2:0.063.

CONCLUSIONS: Our results showed the distribution of SNPs of TSLP

gen in this multi-ethnic group. We are planning to continue this study

comparing these findings with a control group (healthy-individuals) in

order to establish the influence of these SNPs with CSU.
650 Meta-analysis Demonstrates Altered Antigen
Presentation and Maladaptive Immune
Response in Chronic Urticaria
Jihad Aljabban1, Mohamed Mukhtar, BS2, Saad Syed3, Sharjeel

Syed, BS3, Nabeal Aljabban, BS4, Kalyn Hoffman5, Mohammed

Mohammed, BS6, Zahir Allarakhia, BS1, Habeeb Sura1, Maryam Panahia-

zar7, Dexter Hadley7; 1The Ohio State University College of Medicine,
2Michigan State University College of Medicine, 3Stanford University

School of Medicine, 4Penn State School of Medicine, 5The Ohio State

University College of Medicin, 6University of Windsor School of Medi-

cine, 7University of California San Francisco.

RATIONALE: Urticaria is characterized by raised, red itchy bumps,

usually elicited by some substance, due to cutaneous mast cell degranu-

lation. For most patients, the cause of chronic urticaria (CU) is idiopathic

making effective treatment more challenging.

METHODS: We employed our platform, STARGEO, to search the Gene

Expression Omnibus and conduct meta-analysis on human 26 CU skin and

29 blood samples, using 31 and 13 normal skin and blood samples as a

control respectively. We then analyzed the signature in Ingenuity Pathway

Analysis.

RESULTS: Skin analysis showed granulocyte and agranulocyte adhesion

and diapedesis as the top canonical signaling pathways along with

glucocorticoid signaling and the role of macrophages, fibroblast and

endothelial cells in rheumatoid arthritis (RA). We found alpha catenin as

the top upstream regulator (with predicted inhibition) followed by

lipopolysaccharide, IL1B, and IL1A. Additionally, we saw upregulation

of T cell chemo attractants CCL18 and CCL2, and SPRR2C (marker of

abnormal keratinocyte differentiation). Lastly, our analysis showed that

dexamethasone and pyrrolidine dithiocarbonate targets the pathologic

molecules indicated in our dataset.

Blood analysis demonstrated antigen presentation, T helper differentiation,

and altered B cell-T cell signaling in RA. IFNg and IL6 were the top

upstream, activated regulators. We also found upregulation of F13A1

(marker for several dermatological disorders) and MXD1 (controls

autoimmune regulator gene AIRE).

CONCLUSIONS: These results suggest altered antigen presentation

and maladaptive T cell and B cell responses play a role in CU, and that

CU may share similar mechanisms to RA pathogenesis. We also

demonstrated novel therapeutic targets and indications for existing

drugs.
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651 Recurring Episodes of Angioedema after ACE-I
cessation: A Retrospective Study.
Arfa Faiz1, Joseph Yusin, MD FAAAAI2; 1VA Greater Los Angeles HS,
2VA Greater Los Angeles Healthcare System.

RATIONALE: There have been reports of recurrent bouts of angioedema

despite elimination of ACE inhibitors. The etiology remains unknown and

investigating further characteristics would be worthwhile for shedding

light on this phenomenon.

METHODS: This retrospective study reviewed patients from 2000 to

2017 who were treated for angioedema, which was attributed to an

angiotension inhibitor (ACEI) medication. Characteristics investigated

included time frame of recurrent angioedema after cessation of ACE,

location of angioedema, skin/blood test IgE results and type of ace

inhibitor. Other characterisitics including Gender, Race, and type of ACE

inhibitor used was compared between those with versus without recurrent

bouts of angioedema.

RESULTS: The review included 200 patients. Despite cessation of ACEI,

23 patients had a recurrent episode of angioedema (11%). Most

experienced recurrence within 12 months (48%) though a few experienced

recurrences over 12 months with one going out to 72 months. Out of 12

patients evaluated for atopy, 8 tested positive. The location of angioedema

was mainly limited to the lips (55%) with some presenting with

oropharyngeal involvement (30%). There was no difference in type of

ACEI used, gender, or race when compared to those without recurrent

angioedema following cessation.

CONCLUSIONS: Recurrent bouts of angioedema despite cessation of

ACEI does occur, though usually within the first year. It can be as

severe as episodes while taking ACE-I medications. Other factors

investigated do not seem to be more prevalent in those experiencing

recurrence.
652 Rural Malagasy children: High prevalence of
wheezing and atopy
O
N
D
A
Y

Peter Wolff1, Madison Ramsden2, Laura Wolff3, Erika Von Mutius4, Sa-

bina Illi5; 1Praxis am Stadtsee, 2Centre Hospitalier Universitaire M�ere En-

fant Tsaralal�ana, Antananarivo, Madagascar, 3Spital Emmental,

Department of Surgery, Langnau, Switzerland, 4University Children,
5Helmholtz Zentrum M€unchen, Neuherberg, Germany.

RATIONALE: Knowledge of atopic diseases in Africa is limited. For

half of the Sub-Saharan African (SSA) countries, there are several

studies concerning allergies in children. For the other 24 SAA-

countries and Madagascar, no data is available regarding the impact

of allergies.

METHODS: The cross-sectional Malagasy Kids with Asthma and

Allergy (MAKI)-Study focused on the rural highland north of

Antananarivo, an area dominated by farming enterprises with extremely

poor infrastructure. A modified questionnaire from the International

Study of Asthma and Allergy in Childhood (ISAAC) was completed in

Malagasy language, along with spirometry and skin prick tests (SPT).

Stepwise logistic regression models were used to predict the odds of

wheezing.

RESULTS: We collected data from 212 Malagasy children (8-15 years)

in eight villages. Wheezing ever was reported in 76 children (36%),

current wheeze in 28.2%. Sensitization to inhalant allergens was found in

27.5%, with cockroach having the highest prevalence (20.8%) followed

by Blomia tropicalis (8,1%). Sensitization to Dermatophagoides pter-

onyssinus (4.3%) was associated with the risk of wheezing (OR57.00,

95%-CI 1.41-34.64, p50.017; wheeze ever) as was cockroach

(OR52.67, 95%-CI 1.32-5.41, p50.006, current wheeze). Of the current

wheezers, 39% were sensitized to inhalant allergens. Another risk factor

for wheeze was the child’s having had pneumonia (OR55.00, 95%-CI

1.52-16.43, p50.008) indicating household air pollution (HAP). As all
households used biomass fuel for cooking and heating statistical analysis

was impeded.

CONCLUSIONS: Prevalence of wheezing in rural Malagasy children is

remarkably high. Allergy to house dust mite and cockroach as well as HAP

seem to be the major factors.
653 Real-World Evidence of Severe Asthma
Outcome Using 15-Year-Follow-Up Database
Youngsoo Lee1, Youjin Park1, Seng Chan You1, Rae Woong Park1, Hae-

Sim Park, MD PhD FAAAAI1; 1Ajou University School of Medicine.

RATIONALE: Severe asthma is a chronic refractory airway disease, but

the real-world characteristics and unmet needs of severe asthmatics are

barely understood.

METHODS: An integrated database was established, including 2,037

asthmatics (649 severe and 1,388 nonsevere asthmatics) who had been

regularly monitored for 15 years. Demographic and clinical

characteristics, lung function trajectories, exacerbation rates, and

patterns of the medications of severe and nonsevere asthmatics

were analyzed.

RESULTS: Severe asthmatics had older age (41.86 14.0 years vs. 35.16
17.8 years, P < 0.001) and a higher female proportion (63.1% vs. 56.3%, P

5 0.006). Baseline FEV1(%) and FEV1/FVC ratiowere significantly lower

in severe asthmatics (85.46 19.6% vs. 94.26 18.6%, FEV1; 80.86 10.4

vs. 85.0 6 9.2, FEV1/FVC; both P < 0.001). Severe asthmatics had more

exacerbations (1.41-3.21 times per year) and higher medication require-

ments, including systemic steroids (72.4% vs. 41.8%, P < 0.001). The tra-

jectory analysis for 15 years demonstrated a progressive decline of

FEV1(%), persistent blood/sputum eosinophilia, and higher sputum

neutrophil counts in severe asthmatics, while no decline of FEV1(%) and

lower blood neutrophil counts were observed in nonsevere asthmatics

(4,756.76 2,568.5/mL vs. 4,198.46 1,961.8/mL, P< 0.001, blood neutro-

phil count).

CONCLUSIONS: This is the first real-world evidence of severe asthma

outcome, demonstrating the driving role of persistent eosinophilia and

progressive lung function decline despite regular anti-inflammatory

medications. The role of neutrophilia and further unmet needs have to be

pursued for better outcome of severe asthma.
M



J ALLERGY CLIN IMMUNOL

FEBRUARY 2020

AB204 Abstracts

M
O
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2020 Annual Meeting.
654 Health-related Quality of Life and Productivity
Among a Real-World Cohort of Severe Asthma
Patients in the United States
Weily Soong, MD FAAAAI1, Bradley Chipps, MD FAAAAI2, Jennifer

Trevor3, Warner Carr, MD FAAAAI4, Sean O’Quinn5, Frank Trudo5,

Chris Ambrose5; 1Alabama Allergy & Asthma Center, 2Capital Allergy

& Respiratory Disease Center, 3University of Alabama at Birmingham,
4Allergy & Asthma Associates of Southern California, 5AstraZeneca.

RATIONALE: Severe asthma (SA) significantly reduces patients’ health-

related quality of life (HRQoL) and productivity. However, there are no

contemporary estimates of HRQoL and productivity from a national, real-

world sample of U.S. adults with SA.

METHODS: CHRONICLE (NCT03373045) is an ongoing observa-

tional study of SA patients treated by U.S. allergists/immunologists or

pulmonologists. Eligible patients are adults receiving biologic therapy,

those uncontrolled on high-dosage inhaled corticosteroids with addi-

tional controllers (HD ICS+) and/or those receiving maintenance

systemic corticosteroids (mSCS). At enrollment, patients complete

the St. George’s Respiratory Questionnaire (SGRQ; referencing prior 3

months, range 0-100, 1005maximum impairment) and Work

Productivity and Activity Impairment-Asthma survey (WPAI; refer-

encing prior 7 days, percentage impairment). Responses were summa-

rized by treatment category for patients enrolled February 2018 to

February 2019.

RESULTS: Of 796 patients enrolled across 89 sites, 481 (60%)

completed both surveys. Patient demographics and other characteristics

were generally similar for those completing/not completing surveys. For

biologic (N5370), HD ICS+ (N591), and mSCS (N564) patients, mean

total SGRQ scores were 39, 45, and 58, respectively; 54%, 55%, and

19% reported good or very good health. For WPAI, mean activity

impairment was 31%, 38%, and 55%. Among those employed (55%,

53%, and 38%, respectively), mean overall work impairment was 19%,

26%, and 38%.

CONCLUSIONS: U.S. SA patients had reduced HRQoL and productiv-

ity, with greater impairment among those receiving mSCS and less among

those receiving biologics. Rates of patient-reported good health were

similar among biologic and HD ICS+ patients despite HRQoL and

productivity differences, suggesting patient-reported health may mask

meaningful impairment.
655 Asthma and Sleep Outcomes in Pediatric Urban
Children with & without Atopic Dermatitis
Marcella Aquino, MD FAAAAI1, Sheryl Kopel, MSc2, Shira Dunsiger3,

Daphne Koinis Mitchell1; 1Hasbro Children’s Hospital/Brown Medical

School, 2Rhode Island Hospital, 3The Miriam Hospital and Brown

University.

RATIONALE: Urban minority with asthma are at risk for poorly

controlled asthma as well as poorer sleep outcomes. Atopic dermatitis

(AD) is frequently present in childrenwith asthma and can increase risk for

poor quality sleep. Our study examined sleep and asthma outcomes in

urban children with asthma and whether co-existing AD increased risk for

poorer asthma outcomes and sleep quality.

METHODS: Data is from the Nocturnal Asthma and Performance in

School (NICHD # R01HD057220, PI Koinis Mitchell), a study of asthma

and sleep in urban, ethnically diverse children (ages 7-9). Participants

included 206 children with asthma only and 35 children with asthma+ AD.

Asthma outcomes included lung function assessed via handheld spirometer

(FEV1), asthma control via the asthma control test, and caregiver report of

asthma symptoms via a daily diary. Sleep outcomes were assessed via

actigraphy.

RESULTS: The number of nighttime awakenings (F55.82, p5.003) were

highest in children who had asthma+AD. Overall, there was no difference

in FEV1, poorly or well controlled ACT score or caregiver reported asthma

symptoms in children with asthma alone versus asthma+AD; however,
those children with a greater number of awakenings had a lower mean

FEV1 (rho5-.39, p5.03).

CONCLUSIONS: In urban minority children with asthma+AD, sleep

outcomes were poorer than their asthma alone counterparts and

this may have impacted children’s lung function. Interventions

including children with asthma and/or AD may need to include a

focus on the disease management to improve sleep quality and lung

function.
656 Associations of alpha and gamma-tocopherol
during early life with lung function in childhood
Rajesh Kumar, MD FAAAAI1, Ryan Ferrie, BS2, Lauren Balmert2,

Matthew Kienzle, BS2, Sheryl Rifas-Shiman3, Diane Gold, MD4, Joanne

Sordillo, ScD4, Ken Kleinman5, Carlos Camargo, MD DrPH6, Augusto

Litonjua, MD MPH7, Emily Oken, MD MPH8, Joan Cook-Mills9; 1Ann

& Robert H. Lurie Children’s Hospital of Chicago, 2Northwestern Univer-

sity, 3Harvard Medical School, 4Channing Division of Network Medicine,
5University of Massachusetts, 6Massachusetts General Hospital, 7Goli-

sano Children, 8Harvard University, 9Indiana University School of

Medicine.

RATIONALE: Tocopherol isoforms may regulate child lung growth

and spirometric measures. We sought to determine the extent to

which plasma alpha (a-T) or gamma tocopherol (g-T) isoform levels

in early childhood or in-utero are associated with childhood lung

function.

METHODS:We included 622 participants in the Project Viva cohort, who

had maternal or child tocopherol isoform levels measured by HPLC and

lung function at a mid-childhood visit (age 6-10 years old). Multivariable

linear regression models (adjusted for maternal education, smoking in

pregnancy, and prenatal PM2.5 particulate exposure), stratified by tertiles of

child gamma tocopherol, were employed to assess the association of a-T

levels with FEV1 and FVC percent predicted. Similarly, models stratified

by child a-T tertile evaluated associations of g-T levels with lung function.

We performed similar analyses with maternal second trimester tocopherol

isoform levels.

RESULTS: Thematernal second trimestera-T level (median;IQR: 63; 47-

82 mM) was much greater than early childhood levels (median;IQR: 25;

20-33 mM). In the lowest tertile of early childhood g-T, children with

higher a-T levels (per 10 mM) had higher FEV1 %-predicted (b53.08,

95%CI50.58-5.58), and a higher FVC %-predicted (b52.7, p50.02).

This protective association of a-T was lost at higher g-T levels. We did

not see any consistent associations of second trimester levels of either

a-T or g-T with mid-childhood FEV1 or FVC.

CONCLUSIONS:When g-T levels were in the lowest tertile, higher early

childhood a-T was associated with better lung function at 7 yrs. Second

trimester maternal plasma a-T concentration was 3-fold higher than the

adult female population.
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657 Cluster analysis of longitudinal lung function
measurements in prepubertal children with
asthma
Shingo Yamada1, Takao Fujisawa, MD PhD FAAAAI2, Mizuho Nagao2;
1Mie National Hosmital, 2Mie National Hospital.

RATIONALE: Long-term cohort studies show that lung function decline

in asthma starts early in childhood and tracks to later adult life. Risk factors

of the decline that may lead to severe asthma or COPD in adulthood must

be clarified. The study aimed to identify clusters of longitudinal lung

function changes in children with asthma and risk factors of lung function

decline.

METHODS: A retrospective analysis of lung function measurements

was performed. The patients with asthma whose lung function

measurements were done for 5 years from 6 to 10 years of age were

enrolled. An average value of spirometry data (%predicted) measured

during each age was employed as a lung function of the age and

resulting 5 sequential values of each patient formed a data set. All the

data sets were then subjected to cluster analysis by the row-wise

multiple comparison procedure (Comput Stat Data Anal 2009; 53:

4508-4515).

RESULTS: A total of 127 datasets were analyzed and 3 clusters were

identified. Based on the visual patterns, we named the clusters as slow

decliner (cluster 1), low and stable (cluster 2) and rapid decliner (cluster 3).

Clinical background of the 3 clusters were compared and there were no

differences in inhaled corticosteroid use, asthma control and exhaled nitric

oxide levels. However, height and weight in cluster 3 were significantly

lower than the other clusters throughout the 5-year-period.

CONCLUSIONS: Physical development may be associated with lung

function decline in prepubertal children with asthma.
658 Availability of Fractional Exhaled Nitric Oxide
(FeNO) and Eosinophil (EOS) Count Data
Among Patients with Severe Asthma in Five
European Countries
O
N
D
A
Y

Siddhesh Kamat1, Im�ene Gouia2, Jingdong Chao1, Mark Small3, Asif

Khan2, James Siddall3; 1Regeneron/Sanofi Genzyme, 2Sanofi, 3Adelphi

Real World.

RATIONALE: The Global Initiative for Asthma (GINA) 2019 guide-

lines recommend the use of high EOS or FeNO as one of the criteria to

identify severe asthma patients with type 2 inflammation. This study

assessed the availability of EOS and FeNO data in medical records of

severe asthma patients in the UK, Germany, France, Italy, Spain (EU-5

countries).

METHODS: Medical records from a convenience sample of up to 7

consecutive asthma patients per physician (pulmonologists5178,

allergists540) in the EU-5 countries obtained from Q2,2018–Q3,2018

were used to assess availability of EOS and FeNO testing data during the

past year. In this analysis, severe asthma patients were included who either

had >_3 months of treatment with high-dose inhaled corticosteroid/long-

acting b-agonist (ICS/LABA) and >_1 asthma exacerbation or were on

maintenance oral corticosteroids (mOCS). Rates of EOS or FeNO testing

in the severe asthma patient sample and FeNO testing in patients with

EOS<150/ml were reported.

RESULTS: Among patients with severe asthma (n5420), 84.5% had

either EOS or FeNO test results available in their medical records. On

average, 79.5% of patients with severe asthma had EOS data, ranging from

64.4% (Italy) to 87.2% (Germany). On average, 38.3% of patients with

severe asthma had FeNO data, ranging from 21.3% (France) to 53.6%

(UK). FeNO testing rates remained low among severe asthma patients with

EOS<150/ml (46.9%).

CONCLUSIONS: Testing of EOS is routinely performed among severe

asthma patients. FeNO testing is sub-optimal among severe asthma

patients with EOS<150/ml, which may limit the ability to identify severe

asthma patients with type 2 inflammation.
659 Retrospective epidemiological study about
trends in hospitalizations caused by asthma in
Ecuador from 2001 to 2017
Sergio Barba Alban, Oscar Fonseca1, Angelita Cabrera1; 1SEAAI.

RATIONALE: Asthma is a chronic respiratory disease that can vary in

severity and may require hospitalization. Developing countries with

variety of climate regions and asthmogenic factors, like Ecuador, have

experienced a variation in hospitalizations caused by asthma.We evaluated

patterns of asthma morbidity in Ecuador with respect to its population and

climate regions.

METHODS: We performed an epidemiological study using the rates of

hospitalizations caused by asthma in Ecuador (2001 to 2017). Rates per

10,000 of the population were obtained from the Ecuadorian Public Health

Ministry.We use the coefficient of determination R2 to analyze rates across

different regions and age groups. Future trends become more predictable

when (R2 >0.7)

RESULTS: Ecuador50.64; Mountain50.74; Coast50.39,

Amazon50.86. Galapagos Islands50.07; Males50.46; Females50.77

Age groups with decreasing hospitalization rates

R2:<150.47, (1 to 4)50.29, (15 to 18)50.57, (19 to 34)50.69; (35 to 65)

50.92; >6650.91

Age groups with increasing hospitalization rates

R2: (5 to 6) 50.44, (7 to 12) 50.43 and (13 to 14) 50.03

CONCLUSIONS: Ecuador has had decreasing rates in hospitalizations

caused by asthma; however, it is uncertain whether these rates will increase

or decrease over time.The Mountainous region is expected to have lower

hospitalization rates than other regions. Females are expected to have

lower hospitalization rates than males. It is uncertain whether increasing

rates in groups aged 5 to 6, 7 to 12 and 13 to 14 years will increase or

decrease. Groups aged 19 to 34, 35 to 65 and over 66 are more likely to

have lower hospitalization rates
660 Subtypes of severe asthma based on a
combination of blood eosinophil counts and
levels of exhaled nitric oxide
Tomoyuki Soma, MD PhD1, Yuki Hoshino1, Ryu Sekiya1, Yoshitaka

Uchida, MD1, Erika Naito1, Kazuki Katayama1, Kazuyuki

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

University.

RATIONALE: Patients with severe asthma (SA) has been classified and

examined based on blood eosinophil counts (b-Eos). B-Eos and fractional

exhaled nitric oxide (FeNO) are major predictive markers for eosinophilic

airway inflammation. High levels of FeNO also seems to express type 2

airway inflammation because of their production is largely upregulated by

IL-13. Here, we determined whether classification based on combination

of b-Eos and FeNO characterized SA.

METHODS: One hundred eight SAs defined on their criteria in Japanese

Society of Allergology guideline were enrolled. Clinical data were

obtained from medical records. Sputum induction (N538) and FeNO

were performed. Cut-off value of b-EOS and FeNO for eosinophil ratios in

sputum >_ 2% were analyzed by using receiver operating characteristic

curve (ROC) analysis. SAs were divided into 4 subgroups based on the cut-

off values. Characteristics of 4 SA subtypes were clinically evaluated.

RESULTS: For the optimal cut-off values of sputum eosinophilia, >_300/mL

of b-EOS (82.0%, p5 0.001) and >_38 ppb of FeNO (82.7%, p5 0.005)were

applied. SAs with the high FeNO or high b-EOS subgroups had higher the

prevalence of chronic sinusitis than those in the low FeNO and low b-EOS

subgroups (p5 0.016). SAs with the high FeNO and high b-EOS subgroup

had the highest frequency of severe acute exacerbations (p5 0.005).

CONCLUSIONS: The classifications of SA based on airway and systemic

type 2 inflammation biomarker demonstrated characteristic clinical

features of SA subgroups. SA with both high type 2 inflammation

biomarkers are consistently under unstable condition despite of optimal

treatment.
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661 Wheezing infant and allergic sensitization: is
this really important?
Larissa Brand~ao1, Carolina Aranda, MD2, Gustavo Wandalsen, MD3,

Renata Cocco, MD PhD2, Dirceu Sole, MD PhD FAAAAI4; 1Federal Uni-

versity of S~ao Paulo (UNIFESP), 2Federal University of Sao Paulo, 3Uni-

versidade Federal de Sao Paulo - Unif, 4Universidade Federal de Sao

Paulo.

RATIONALE: Allergic diseases have increased worldwide. Two

Brazilian studies (PROAL I and II) were carried out in 2004 and 2016 to

document allergic sensitization in children and adolescents. This study

aimed to evaluate the allergic sensitization profile in wheezing infants of

PROAL II using ImmunoCAP (ICAP) and ImmunoCAP ISAC (ISAC)

(Thermofisher�) methods and compare them to clinical history.

METHODS: Retrospective, cross-sectional, multicenter analysis of 470

patients of PROAL II. Included 39 infants/preschooler children diagnosed

with recurrent wheezing, which investigated for allergic sensitization by

both methods ICAP and ISAC with recorded clinical data.

RESULTS: From total, 25 male (64%). The median age was 12 months (5

-18). Twelve (30%) had allergic sensitization evaluated by ICAP and 7

(17,9%) positive results by ISAC as well. In these patients, the most

prevalent inhalant allergens were D. pteronyssinus (Der p 1 and 2) and D.

farinae (Der f 1), only onewas sensitized to egg. Twelve patients (30%) had

severe wheezing, only two (16%) were sensitized (p<0,01): one to dust

mite and shrimp, other to egg and milk. Nine (23%) were premature;

two of them (22%) sensitized (egg, peanuts, milk) (p<0,01). Thirty three

(84,6%) had family history of atopy (FHA).

CONCLUSIONS: Allergic sensitization in infants was uncommon and

not related to severity or prematurity, but ICAP looked more sensitive to

evaluate sensitization in this age. As immunoglobulin E concentrations

increases with age, the high prevalence of FHA allows us to expect an

increasing sensitization over time. More studies are required to understand

early allergic sensitization and asthma development.
662 Dust Mite Allergen Components in Children from
Costa Rica, Ghana, and Ecuador: More Evidence
that Der p 23 is a Major Allergen
Behnam Keshavarz, PhD1, Jeffrey Wilson, MD PhD1, Jonas

Lidholm, PhD2, Adnan Custovic, MD PhD FAAAAI3, Philip Cooper4, Pe-

ter Heymann, MD1, Thomas Platts-Mills, MD PhD FAAAAI1; 1University

of Virginia, 2Thermo Fisher Scientific, 3Imperial College London, 4Uni-

versidad Catolica del Ecuador.

RATIONALE: Dust mites (DM) are a major source of indoor allergens

and IgE to DM are strongly associated with allergic asthma. Der p 23 is a

recently described major DM allergen but investigations to date have been

limited to small cohorts and/or microchip assays.

METHODS: Using ImmunoCAP, we assessed specific-IgE (sIgE) to DM

components (Der p 1, 2, 10 and 23) in sera of asthmatic and non-asthmatic

children from Costa Rica (CR), Ghana and Ecuador who previously tested

positive for sIgE to Dermatophagoides pteronyssinus.

RESULTS: IgE to Der p 1, 2, 10 and 23 were common in asthmatics from

CR (73%, 76%, 21% and 70%), Ghana (55%, 53%, 26% and 39%) and

Ecuador (43%, 48%, 14%, and 36%). Correlations between sIgE to Der p

23 and Der p 1/2 were moderate-strong and using a cut-off of 0.1 IU/mL

poly-sensitization to each of Der p 1, 2 and 23 was common (CR 57%,

Ghana 65%, and Ecuador 48%) in all three cohorts. Among children in

these countries who lived in rural areas with pre-hygiene conditions, sIgE

titers to DM components were lower.

CONCLUSIONS: Der p 23 represents a peritrophin-like-protein of DM

that is present in mites at lower levels than Der p1/2, but is nonetheless a

major target of IgE. The high frequency of poly-sensitization to these three

proteins provides further evidence that DM are potent agents of IgE

sensitization. Differences in IgE titers to DM components between pre-

hygiene and post-hygiene environments parallel differences in asthma

prevalence and provide additional evidence for the hygiene hypothesis.
663 Lung Function Change In Aspirin Exacerbated
Respiratory Disease (AERD) And In Aspirin-
Tolerant Asthma Patients
Esha Sehanobish1, Mydalyn Beronilla1, Golda Hudes1, Sunit

Jariwala, MD FAAAAI1, Elina Jerschow, MD FAAAAI2; 1Albert Einstein

College of Medicine/Montefiore Medical Center, Bronx, NY, 2Albert Ein-

stein College of Medicine.

RATIONALE: AERD is a phenotype of adult-onset asthma characterized

by nasal polyposis, chronic rhinosinusitis and hypersensitivity reactions to

non-steroidal anti-inflammatory drugs. Allergic asthma is another asthma

phenotype that starts in childhood and is associated with environmental

allergies. This study compares lung function differences and changes over

time in AERD and in aspirin-tolerant allergic asthma (ATA) patients.

METHODS: Baseline and change in forced expiratory volume in 1 second

(FEV1) in AERD patients were compared to that of ATA patients in

response to standard asthma management, with both groups evaluated and

treated for asthma.

RESULTS: Twenty-four AERD and 26 ATA patients, were followed for 46

months (IQR 18-52) and 42 months (IQR 29-62), p50.4, respectively. The

baseline FEV1 values were lower in ATA patients (89% (IQR 66-99) in

AERD vs. 59% (IQR 53-80) in ATA, p5<0.01). The FEV1 measured at the

end of the follow-up time was not significantly different between the groups

(82%(IQR68-97) inAERDvs 69%(IQR61-85) inATA, p50.06). InAERD,

FEV1 decreased by -5% (IQR -8 to 8), while in ATA, FEV1 increased

overtime by 6% ((IQR 0-16), p<0.05). At the end of the follow-up, FEV1 did

not significantly change in AERD patients whereas it significantly increased

in ATA to 68% (IQR 61-85, p<0.05 for comparison to the baseline FEV1).

CONCLUSION: AERDpatients presented to asthma clinics with a higher

FEV1 than ATA patients, probably due to shorter asthma duration. While

being on standard asthma treatment, ATA patients had an FEV1 increase

while AERD patients had an FEV1 decline.
664 Asthma Exacerbation Severity Is Greater for
Women than for Men
Olga Ryan1, Rohit Katial, MD FAAAAI1, Ian Hirsch2, James Kreindler3;
1AstraZeneca, Denver, CO, United States, 2AstraZeneca, Gaithersburg,

MD, United States, 3AstraZeneca, Wilmington, DE, United States.

RATIONALE: Although asthma prevalence is greater for women than

men, less is known about their comparative disease severity.

METHODS: This post-hoc analysis of pooled data from SIROCCO (48

weeks; Lancet 2016;388:2115–27) and CALIMA (56 weeks; Lancet
2016;388:2128–41) examined asthma exacerbation severity for female

and male patients with baseline blood eosinophil counts (BEC) >_300

cells/mL. Patients were 12–75 years of age and had high-dosage ICS/

LABA use and >_2 previous exacerbations. Patients received benralizumab

30 mg subcutaneously every 4 weeks (Q4W) or every 8 weeks (first three

doses Q4W) or placebo.

RESULTS: Mean IgE concentrations were less for women (514 IU/mL,

n5996) than men (771 IU/mL, n5568). BEC were similar between

women and men (470 and 480 cells/mL, respectively). A smaller percent-

age of women than men had atopic asthma (57.9% vs. 66.9%). Asthma

reversibility was 26.4% for women and 25.0% for men. Baseline

exacerbation rates for women and men were 2.9 and 2.8, respectively.

More women than men had >_3 exacerbations (41.5% vs. 36.1%). More

women than men had exacerbations leading to hospitalization (1

exacerbation: 14.9% vs. 10.9%; 2 exacerbations: 7.5% vs. 6.2%), or

emergency department visits (1 exacerbation: 8.4% vs. 7.0%; 2 exacerba-

tions: 6.1% vs. 1.9%). More women than men (4.0% vs. 2.8%) required

mechanical ventilation. Differences in comorbidities were also observed.

Exacerbation reductions with benralizumab were similar between women

and men.

CONCLUSIONS: Women andmen responded similarly to benralizumab,

although women had more severe disease, were less likely to have atopic

asthma, and had lesser IgE concentrations.
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665 The Impact of Disease Perception and
Psychosocial Factors on Medication
Adherence in Asthmatic Adolescents
Preyanit Takkinsatian, MD1, Witchaya Srisuwatchari, MD2, Punchama

Pacharn, MD1, Sasitorn Chantaratin3, Sudarat Sirisakpanit2, Orathai

Piboonpocanun, MD1, Nualanong Visitsunthorn, MD4; 1Siriraj Hospital,
2Siriraj Hospital, Mahidol University, 3Siriraj hospital, Mahidol Univer-

soty, 4Siriraj Hospital Mahidol University.

RATIONALE: Nonadherence is a significant risk factor for poor asthma

outcome. This study aims to evaluate medication adherence and psycho-

social factors in adolescents with asthma.

METHODS: Asthmatic patients, 8-18 years old, who were actively

treated with daily inhaled corticosteroid (ICS) at Pediatric Allergy clinic,

Siriraj hospital, Mahidol University, Bangkok, Thailand from April 2019-

January 2020, were interviewed to assess demographic information,

asthma status and education, ICS adherence, disease perception, and

outcome expectation. Psychological assessment was performed by using

children’s depression inventory, screen for child anxiety-related disorders

and Rosenberg self-esteem scale.

RESULTS: Preliminary results from 106 patients (mean age,1263

years; 70.8% male), most had mild to moderate and controlled asthma

(mean Asthma control test score of 2462). Mean ICS adherence was

74.6%627.8%. Of 73 (68.9%) patients, whoever missed ICS use,

58.9% reported intentional non-adherence, of which 95.3% felt the

burden outweighed the benefits. Only 12.5% of patients knew that

asthma caused airway spasm, and 68.9% realized the difference

between controller and reliever. Sixteen (15.8%) and 24 patients

(24%) misperceived their control status and severity, respectively.

Mean outcome expectation score was 39.568.5 out of 50. Patients who

expected good asthma outcome from following the asthma action plan

had significantly high (>75%) medication adherence (p50.039). Of the

results interpreted, 21% had significant depression, 23% had clinical

range for anxiety, and 6% had low self-esteem, but none were related to

adherence rate.

CONCLUSIONS: Despite good asthma control, the occurrence of

depression and anxiety were higher than expected. Patient’s asthma

outcome expectation may predict better adherence.
666 Hypertensive Disorders of Pregnancy and
Recurrent Wheezing: 18 Month Follow-up Of A
Birth Cohort Study
N
D
A
Y

Beatriz Yazbek1, Mariana Rahal2, J�ulia Mello1, Luiza Magalhaes1, Fer-

nanda Falleiros1, Juliana Silvastudent1, Etienne Duim3, Francisco

Sousa, medical doctor4, MARIA CELIA CIACCIA5, Vera Rullo6;
1Fundaç~ao Lusiada, 2Funda~A§~A£o LusiadaâV�s Medicine Course,
3School of Public Health University of S~ao Paulo, 4Fundaç~ao Lusiada Me-

dicina Course Santos, 5Fundaç~ao Lusiada pf Medicine Course Santos,
6Fundaç~ao Lusiada Medicine Course - Santos.

RATIONALE: Hypertensive disorders of pregnancy, in particular pre-

eclampsia, are associated with an increased risk of developing wheezing in

childhood.

METHODS: A controlled birth cohort study was carried out involving

114 infants born in Santos, Brazil. Offsprings exposed to chronic hyper-

tension of pregnancy (blood pressure >_140 mmHg systolic and/or 90

mmHg diastolic before 20 weeks of gestation)(n517), maternal pre-

eclampsia (blood pressure >_ 140x90 and proteinuria with dipstick >_ +1

present in at least one urine sample after 20 weeks of gestation)(n5 49),

gestational hypertension (elevated blood pressure alone after 20 weeks of

gestation) (n5 5) and newborn after normotensive pregnancies (n543)

were enrolled and followed up at age 6, 12 and 18 months. We collected

information of child‘s health, environmental exposures, and the presence
of wheezing at 6 and 12 months of age. We considered recurrent wheezing

as >_3 episodes of wheezing.

RESULTS: In a multiple regression analysis adjusting for potential

confounders, chronic hypertension of pregnancy and gestational hyper-

tension, but not preeclampsia, related to high risk of recurrent wheezing

(odds ratio [OR] 4.34; 95% confidence interval [CI], 1.25 – 15.04)

p50.021.

CONCLUSIONS: Gestational hypertension and Chronic hypertension

in pregnancy were associated with recurrent wheezing at the18 months

of age
667 Age of Asthma Onset, not Severity, Predicts
Environmental Allergy Clusters
Merritt Fajt, MD FAAAAI1, Seyed Mehdi Nouraie1, Rachel Wojcik1,

John Trudeau2, Eugene Bleecker, MD FAAAAI3, Deborah Meyers3, Nizar

Jarjour, MD4, Loren Denlinger5, Mario Castro, MD MPH6, Leonard

Bacharier, MD FAAAAI7, Elliot Israel, MD FAAAAI8, Bruce Levy8,

Wanda Phipatanakul, MD MS FAAAAI9, Anne Fitzpatrick, PhD10, Serpil

Erzurum11, Benjamin Gaston12, Wendy Moore, MD13, Annette Hastie14,

Sally Wenzel, MD1; 1University of Pittsburgh Medical Center, 2University

of Pittsburgh, 3University of Arizona College of Medicin, 4University of

Wisconsin, 5University of Wisconsin School of Medici, 6Washington

Univ School of Medicine, 7Washington University, 8Brigham andWomen,
9Boston Children, 10Emory University School of Medicine, 11Cleveland

Clinic Foundation, 12Indiana University School of Medicine, 13Wake For-

est School of Medicine, 14Wake Forest University.

RATIONALE: Early-onset asthma (diagnosis <_12 years) is associated

with greater environmental allergen sensitization. However, the

relationship between asthma severity and specific environmental

allergies is unknown. We hypothesized that specific environmental

allergen clusters would associate with asthma severity and age of

onset.

METHODS: In the Severe Asthma Research Program, 404 atopic adult

asthmatics were identified based on elevated serum specific IgE to >_1 of 15

environmental allergens. Patients were classified as severe/non-severe and

early/late-onset asthma. Using specific IgE values for each of the allergens,

k-means clustering identified Allergen clusters (ACs) and Patient clusters

(PCs). PCs were compared for differences in severity, age of onset, serum

IgE, and blood eosinophils.

RESULTS: In adult asthma, 5PCs and 3ACs were identified. PC1

associated with high expression of AC1 (molds, trees, grasses and weeds)

and moderate expression of AC2 (dust mites, cockroach) and AC3 (cat,

dog, mouse and rat). PC2 had high expression of AC2. PC4 associated with

AC3, and PC5 predominantly associated with AC1. PC3, the largest PC

(n5348), had mild expression of all ACs, lower total IgE and the lowest

blood eosinophils. Age of onset differed: PC1 and PC5 had a higher

proportion of early-onset asthma (p50.03), but severity did not differ

across PCs (p50.21).

CONCLUSIONS: K-means clustering of serum IgE-based environmental

allergy testing identified logical ACs in adult asthmatics.While early-onset

asthma associated with outdoor allergens (AC1), the patterns and intensity

of environmental allergens did not predict asthma severity. This suggests

that environmental allergies are a poor biomarker of asthma severity in

adults.
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668 Epidemiology of Asthma in Adults of a
community hospital. A cross-section study
Claudio Parisi1, Carolina Antonietti1, Maria Laura Orazi1, Lucrecia Bus-

tamante1, Carla Ritchie1, Marcos Las Heras1, Estefania Juszkiewicz

Franze1, graciela svetliza1, Sergio Zunino1; 1Hospital Italiano de Buenos

Aires.

RATIONALE: Asthma is a chronic disease of worldwide prevalence.

Having scarce data of asthma and severe asthma in adult population, a

study was conducted in a sample set of patients enrolled in a private

healthcare institution system in the City of Buenos Aires Argentina.

METHODS: Observational, retrospective, cross-sectional study of pa-

tients diagnosed according to GINA criteria. Prevalence was estimated

with 95% confidence intervals for proportions where the entire set of active

patients were used as denominator

RESULTS: A total of 1.168 medical records were reviewed. 59% were

female of 65 years old on average. Asthma prevalencewas 5.6% (CI 4.5-7.0),

and severe asthma was 0.2% (CI 0.05-0.74) of the total study population and

4.5% (CI 0.94-12-71) of the asthmatic population. 62% of the asthmatic

patients were female and 100% of those with severe asthma were female as

well. 42%of patients hadmild persistent. 52%hadnot performed a spirometry

in the last year. 11% of the population with asthma had history of smoking.

35% had eosinophil count greater than 300 cells/ ml in the last year. 30% of

those with asthma required ERS visits and 3% required hospitalization.

CONCLUSIONS: The prevalence of asthma and severe asthma observed

is comparable to those of the developed countries. Gaps between the

recommendations of the current guidelines, including management and

phenotyping, were found in population studied.
669 The Relationship Between Family History of
Cancer and Prevalence of Asthma and
Allergies in Pediatric Patients in an inner-city
minority population.
Rauno Joks, MD FAAAAI1, Lily Lee2, Maria-Anna Vastardi, MD2;
1SUNY-HSC, 2SUNY DOWNSTATE MEDICAL CENTER.

RATIONALE: We have previously found a protective factor against

cancer in the presence of allergies and asthma in adult patients. We

hypothesized that the diagnosis of allergies or asthma in children is

associated with decreased prevalence of family history of cancer.

METHODS: This is a case-control studyusing primary data of 421pediatric

patients consisting of 215 females (51%) and 206 males (49%) who were

recruited from the University Hospital of Brooklyn. Questionnaires were

administered to the parents/ guardians of the subjects if they were below 18

years of age or to the subjects if 18 years. The questions assessed the

presence of asthma and allergies (allergic rhinitis, allergic conjunctivitis,

eczema, food and drug allergies), family history of cancer, type of cancer,

birthplace, gender and age. A Chi-Square test was used to analyze the

association between family history of cancer and allergies or asthma.

Logistic regression was used for the multivariate analysis.

RESULTS: The study sample included 165 subjects with asthma or

allergies and 256 without asthma or allergies. Our result showed higher

prevalence of cancer in families of subjects with asthma or allergies

compared to the families of subjects without asthma or allergies,

OR53.07, P<0.0001. After adjusting for gender, age, and ethnicity

CONCLUSIONS: Contrary to our expectation, we found a familial link

between cancer and allergy/asthma, implying a heritable trait which

predisposes to both cancer and allergy-asthma.
670 Detection of Adrenal Insufficiency in Moderate
to Severe Asthma
Michiko Haida1, Akihiko Hashiguchi, BM2, Takahiro Inoue, MD1; 1Han-

zoumon Hospital, 2Biomedical Laboratory.

RATIONALE: Systemic corticosteroid(CS) is necessary for control of

asthma in moderate to severe asthma though they often result in adrenal
insufficiency(AI) that need hydrocortone replacement therapy.We attemp-

ted to describe characteristics of those with possible AI in order to detect

those who might need replacement therapy.

METHODS: One hundred twenty six patients agreed to participate in

assessment of AI by tests including diurnal cortisol sampling(DiCS) at

6:00,11:00,15:00,23:00;ACTH

provocation test and 24 urinay cortisol sampling for 2days.Patients with

cortisol less than 5mg/dL at all points for diurnal samplingwere designated

as having adrenal insufficiency(AI).Those with AI also had peak cortisol

level less than 25mg/dL in ACTH provocation test and low 24 hr urinary

cortisol except one person.Background of those with AI was compared

with those without.

RESULTS: Nineteen patients(15.1%)were found to have AI. All with AI

had past history of high dose OCS treatment.Eight out of 19 were treated

with biologics and displayed symptoms of AI after reduction or

discontinuation of systemic CS.In some,use of systemic CS for other

purpose seemed to have induced AI,together with asthma-like symptom-

s,ie,treatment for lymphoma with high dose OCS(FM,F,48yo),receiving

tiamcinolone for lumber pain(NS,M,69yo) both of which developed

asthma-like symptoms and were treated as asthma at some point.They

recovered after replacement therapywith hydrocortone.Another developed

AI after unknown viral infection(KH,M,62yo) while traveling

abroad.Others had EGPA(KM,M,35yo),chemical hypersensitivity

syndrome(IM,F,46yo).Those with AI had higher frequency of

syncope(P<0.004),hospital admission(p<0.012),emergency room vis-

its(p<0.014),undefined symptoms(p<0.03).
CONCLUSIONS: Those with severe asthma may acquire better control

if they are assessed properly and treated for their underlying AI.
671 Specialty Referrals for Cough among Patients
with Chronic Cough
Michael Weiner1, Ziyue Liu2, Jonathan Schelfhout3, Paul Dexter4, Anna

Roberts4, Ashley Griffith4, Vishal Bali5, Ishita Doshi5, Jessica Weaver,

MPH5; 1Regenstrief Institute, Inc., Indianapolis, 2Indiana University, Indi-

anapolis, IN, 3Merck Sharp & Dohme Corp., a subsidiary of Merck & Co.,

Inc., 4Regenstrief Institute, Inc., Indianapolis, IN, 5Merck Sharp & Dohme

Corp., a subsidiary of Merck & Co., Inc.

RATIONALE: Chronic cough (CC) affects up to 10% of adults.

Although primary care clinicians treat most cases, many patients are

referred to specialists in pulmonary medicine, gastroenterology, otolar-

yngology, or allergy. Patterns of referrals have not been published. Our

objective was to characterize referral patterns among a cohort of patients

with CC.

METHODS: An electronic health record system identified patients

with CC aged 18-85 during 2005-2015. Three medical encounters with

cough spanning at least 56 days within 120 days defined CC. The index

date was the date of the first of the 3 encounters. Referrals to the 4

specialties were identified through orders containing ‘‘cough’’ in the

referral’s reason.

RESULTS: Among 260,517 cough encounters, 25,767 patients with

CC were identified. Referrals occurred in 791 (3.1%) of the patients.

Pulmonary was most common overall. Pulmonary was the most

common initial referral (N5488), followed by otolaryngology

(N5234), allergy (N542), and gastroenterology (N527).

Otolaryngology followed pulmonary referrals in 25 cases, pulmonary

followed otolaryngology in 13, and allergy followed pulmonary in 9. In

the year after the index date, the median time from index date to first

referral was 63 days. Referrals to two specialties were ordered among

64 patients, 3 specialties for 7 patients, and all 4 specialties for 2

patients.

CONCLUSIONS: CC seldom led to referrals, but pulmonary referral

was most common. Nearly 10% of the chronic cough patients were

referred to more than one specialty, indicating possible difficulty with

diagnosis or treatment, and a potential role for decision aids to assist in

such cases.
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672 Evaluation of co-morbid conditions among
refractory or unexplained chronic cough
patients in two phase 2 randomized controlled
trials
Mandel Sher, MD FAAAAI1, Surinder Birring2, Alyn Morice, MD3, Lor-

can McGarvey4, Jacky Smith5, Wen-chi Wu6, Jonathan Schelfhout6, Da-

vid Muccino6; 1Center for Cough, 2Centre for Human & Applied

Physiological Sciences, King’s College London, 3University of Hull,
4Centre for Experimental Medicine, Queen’s University Belfast, 5Division

of Infection, Immunity and Respiratory Medicine, University of Manches-

ter, 6Merck & Co., Inc.

RATIONALE: We assessed a population of refractory or unexplained

chronic cough (R/UCC) patients participating in randomized controlled

trials of gefapixant, a P2X3 receptor antagonist, to evaluate co-morbid

conditions and secondary diagnoses associated with cough.

METHODS: Medical history was examined for patients (cough duration

>8 weeks; Cough Severity VAS >_ 40 mm) participating in two Phase 2

trials of gefapixant: (Study 1) a 2-cohort randomized, controlled,

crossover, dose escalation study (Smith et. al. European Respiratory

Journal 2016 48: OA1976); (Study 2) a 12-week, randomized, controlled

study (Smith et al. Am J Respir Crit Care Med (195): 2017 ATS Annual

Meeting). After pooling patients from both trials, the proportion of patients

with secondary diagnoses associated with cough (i.e., asthma, gastro-

esophageal reflux disease [GERD], and rhinitis) and overlapping of diag-

noses was assessed.

RESULTS: In Study 1 (NCT02349425), 29 (Cohort 1) and 30 (Cohort 2)

patients were randomized (only unique patients were included in this

analysis) while in Study 2 (NCT02612610), 252 patients were randomized

and reportedmedical history. Of 293 total patients, 76% reported diagnoses

of Asthma, GERD, or rhinitis; 3%, 14%, and 11%, respectively, reported

only those single diagnoses. Dual diagnoses were reported by 8%

(asthma+GERD), 6% (asthma+rhinitis), and 21% (GERD+rhinitis); 14%

reported all 3 diagnoses.

CONCLUSIONS: The R/UCC population in these studies demonstrated

multiple, overlapping diagnoses illustrative of a heterogeneous population

of patients who have multiple co-morbid diagnoses.
673 Chronic Cough in America: Descriptive Analyses
of Cough Characteristics and Diagnostic History
O
N
D
A
Y

Eli Meltzer, MD FAAAAI1, Peter Dicpinigaitis, MD2, Robert

Zeiger, MD PhD FAAAAI3, Michael Schatz, MD MS FAAAAI4, John

Oppenheimer, MD FAAAAI5, Jonathan Bernstein, MD FAAAAI6, Nate

Way7, Eileen Fonseca8, Robert Boggs9, Vicky Li7, Jonathan Schelfhout9;
1Allergy and Asthma Medical Group & Resea, 2Jack D. Weiler Hospital,
3Kaiser Permanente Southern California, 4Kaiser Permanente Medical

Center, 5Pulmonary and Allergy Associates, 6Bernstein Allergy Group,

Inc., 7Kantar Health, 8Merck & Co., 9Merck & Co., Inc.

RATIONALE: Characteristics of chronic cough (CC) patients are poorly

understood.

METHODS: A CC questionnaire module was administered to National

Health and Wellness Survey panel recipients who reported coughing daily

for >8 weeks. The CC module included questions on cough duration,

severity, triggers, diagnosis, and healthcare utilization.

RESULTS: The CC module was completed by 296 adults who were

primarily female (73%) with a mean age of 60.1 years. Mean cough

duration was 7.4 years (sd 10.3). Cough severity over the previous two

weeks was 4.9/10 in general and 5.9/10 on the worst day. Responders

reported 3.3 cough triggers on average, including seasons (winter

45.9%; spring 38.8%), changes in temperature (56.4%), strong smells

(51.4%), exercise (43.2%), talking (46.6%), and change in posture

(43.2%). Responders were frequently told by HCPs that CC was related

to upper airway conditions (53.7%), lower airway conditions (41.9%),

and GERD (25.7%). CC was evaluated in primary care (90.2%) and by

various specialists (52.3%) with 2.1 diagnostic tests performed on
average. Although 76.4% believe their HCP was somewhat/extremely

knowledgeable in evaluating and treating CC, 39.5% felt their HCP did

not understand the impact of CC on their life, 43.9% felt they did not

refer to enough specialists, and 70.9% felt not enough tests were

ordered.

CONCLUSIONS: CC is a long-lasting and burdensome condition that

was frequently evaluated in primary care. This survey points to the variety

of CC triggers, associated diagnoses and sources of assessments. A

strength of this study is the ability to evaluate CC characteristics at the

population level.
674 Prevalence and adherence trends of inhaled
corticosteroid/long-acting bronchodilator (ICS/
LABA) and ICS monotherapy by age group
using electronic medication monitoring (EMM)
data from 2017-2019
William Anderson, MD FAAAAI1, Rahul Gondalia2, Heather

Hoch, MD1, Stanley Szefler, MD FAAAAI1, David Stempel2; 1Children’s

Hospital Colorado, 2Propeller Health.

RATIONALE: Use of ICS/LABA combination inhalers in children

has been limited. Reluctance to use ICS/LABA in children focused

on concerns around its the safety and efficacy. The objective of

this study was to assess the change in prevalence of ICS/LABA use

in children with the removal of the boxed warning in December

2017.

METHODS: Patients with asthma enrolled in a digital heath platform

(January 2017 to June 2019) consisting of an EMM and a mobile

application (Propeller Health, Madison, WI) and using an ICS-

containing medication for >_90 days were evaluated (n 5 6,060, mean

age: 34). EMMs collected the date and time of each actuation. The

proportion of ICS vs. ICS/LABA utilization and daily adherence was

compared from 2017 to 2019 across age groups (4-11; 12-17; 18+)

using ANOVA.

RESULTS: The use of ICS/LABA as a percent of total ICS-containing

medications in 2017 was 15%, 34% and 62% for the 4-11, 12-17 and

18+, respectively (P<0.001). The relative (and absolute) percentage in-

crease in ICS/LABA use in 2017 vs. 2019 for these age groups was

71% (10%, P50.01), 46% (16%, P 50.01) and 16% (10%, P

<0.001), respectively. Daily adherence to ICS/LABA compared to

ICS was modestly greater in the 18+ age group (43% vs. 38%,

P<0.001) only.

CONCLUSIONS: Use of ICS/LABA as a percent of ICS-containing

medications is lowest in children 4-11 years. In the two years following the

boxed warning removal and publication of the LABA safety trials, the

greatest proportional increase in ICS/LABA over ICS monotherapy was

noted in children.
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675 Asthma-Guidance and Prediction System
(a-GPS) As a Precision Asthma Care Tool
Young Juhn, MD MPH1, Chung-Il Wi, MD1, Sunghwan Sohn1, Euijung

Ryu, PhD1, Miguel Park, MD1, Joy Fladager Muth1, HeeYun Seol2, Sun-

grim Moon1, Katherine King1, Philip Wheeler1, Hongfang Liu1, Kathy

Ihrke1, Deborah McWilliams1; 1Mayo Clinic, 2Pusan National University

Yangsan Hospital.

RATIONALE: We assessed impact of Asthma-Guidance and Prediction

System (a-GPS), a precision asthma care tool utilizing electronic health

records (EHRs) through data science approach, on asthma care quality and

outcomes at a real-world setting.

METHODS: A one-year randomized controlled trial with a block design

was conducted at pediatric primary care setting of Mayo Clinic Rochester.

We enrolled a total of 184 children with mild intermittent and persistent

asthma, and randomized them into intervention (a-GPS care) and control

(usual asthma care) groups. The a-GPS care generated a 1-page report on

asthma care quality, outcomes, and prediction scores for asthma exacer-

bation (AE) for children in the intervention group, and was provided to

Primary care clinicians every three months. Relevant features were

extracted by natural language processing (NLP)-empowered information

extraction algorithms. Primary outcome was the frequency of asthma

exacerbation (AE).

RESULTS: Mean age of the eligible 184 children was 9.0 years (57%

male). While the intervention group showed a slightly lower rate of

AE than the control group, the frequency of AE in both groups

decreased from the baseline by 29% in Intervention vs. 40 % in

Control group. Timely follow-up after asthma exacerbation (HR51.93;

95% CI: 0.82-1.45) and reduced median time to review child’s records

(3.5 min for a-GPS report vs. 11.3 min for manual chart review of

EHRs) showed greater improvements in the intervention group (vs.

control group).

CONCLUSIONS: a-GPS can be an innovative tool for improving asthma

care at real-world primary care setting while reducing the burden of

clinicians and their care teams.
676 The ASTHMAXcel Adventures Mobile
Application for Pediatric Patients: A Subgroup
Analysis Singh A, Hsia B, Njeze O, Cosar E, Lin
I, Jariwala SP. Division of Allergy/Immunology,
Albert Einstein College of Medicine, Bronx, NY.
Anjani Singh1, Brian Hsia1, Obumneme Njeze, BS1, Emine Cosar1, Iris

Lin1, Sunit Jariwala, MD FAAAAI2; 1Albert Einstein College of Medi-

cine, 2Albert Einstein/Montefiore Medical Cente.

RATIONALE: There is a lack of published literature regarding the

sociodemographic characteristics of pediatric patients that use asthma

self-management tools, such as mobile applications. This study

evaluates the impact of ASTHMAXcel Adventures on distinct pediatric

subgroups.

METHODS: ASTHMAXcel Adventures is a mobile app with games

and videos that educate patients and promote self-management. At

baseline, 4 months, and 6 months, we administered the app and

evaluated the following outcomes: Asthma Control Test (ACT),

Pediatric Asthma Impact Scale (PAIS), and healthcare utilization (ER

visits, hospitalizations, steroid use). The paired 2-sample t-test

evaluated change from baseline, and was performed for all outcomes

and subgroups.

RESULTS: 39 patients (male520) were enrolled. In the 7-11yo age

group, there were statistically significant improvements in ACT at 4

and 6mo (17.2 vs 19.4, p50.02; 17.2 vs 20.3, p50.001), PAIS at 4 and

6mo (46.4 vs 36.2, p50.005; 46.4 vs 31.0, p50.0002), and reduced

prednisone use at 6mo (0.5 vs 0, p50.03). Patients 12-14yo had

significant improvements in ACT at 4mo (16.0 vs 21.8, p50.005).

Male patients had significant increases in ACT at 4 and 6mo (15.7 vs

20.1, p50.001; 15.7 vs 20.9, p50.0001) and reduced prednisone use at
6mo (0.5 vs 0, p50.02). Black patients had significant improvements

in ACT at 4 and 6mo (16.1 vs 20.6, p50.003; 16.1 vs 19.6, p50.03),

and PAIS at 4 and 6mo (47.1 vs 33.4, p50.001; 47.1 vs 28.4,

p50.0001).

CONCLUSIONS: ASTHMAXcel has been associated with improved

outcomes in young patients, male patients, and Black patients. Larger

studies are needed to validate these results.
677 Conducting Patient and Provider Participatory
Design Sessions to Create a User-Centered
Mobile Application for Adults with Asthma
Emine Cosar1, Anjani Singh1, Obumneme Njeze, BS2, Kai Zheng3, Sunit

Jariwala, MD FAAAAI4; 1Albert Einstein College of Medicine, 2Monte-

fiore Medical Center/Albert Einstei, 3Institute for Clinical and Transla-

tional Science University of California, 4Albert Einstein/Montefiore

Medical Cente.

RATIONALE: Asthma mobile applications have been linked to low

adoption rates due to the lack of user-centered features. To optimize patient

and provider uptake of our mobile application (ASTHMAXcel) for adults

with asthma, we conducted participatory design (PD) sessions, and used

feedback to guide the app’s refinement.

METHODS: We conducted two PD sessions with patients (n59) and

one with outpatient primary care providers (n56). At each session’s

start, participants were debriefed about the project and the goal of

ASTHMAXcel. Participants generated a ‘wish list’ of features to address

the outpatient sites’ needs/constraints. We demonstrated ASTHMAXcel

and invited participants to try it hands-on. Participants reflected on their

use experience compared to the ‘wish list’, to generate a list of

adaptation suggestions. PD sessions were audio-recorded and transcribed

for data analysis, and independently coded by two graduate students. We

used thematic maps to qualitatively analyze the data and refine

ASTHMAXcel.

RESULTS: Data analyses suggested the improvement of four primary

themes/features: 1) Asthma education; 2) Self-tracking of behaviors/

triggers; 3) Social network and peer support; and 4) Motivational content.

Patients and providers suggested the following additional educational

content: 1) Proper inhaler use; 2) Medication side effects; 3) Breathing

exercises; and 4) Medication differences. Patients and providers suggested

that ASTHMAXcel track triggers and symptoms, medication use, and

medical visits. Patients recommended supportive features including

forums and data sharing with providers. Providers suggested motivational

features including congratulatory messages.

CONCLUSIONS: PD sessions enabled patient and provider feedback to

guide the refinement of ASTHMAXcel, and contributed to the app’s user-

centered design.
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678 Acceptability of Inhaler Sensors in Pediatric
Asthma Management among Parents
Kristin Kan1, Sara Shaunfield, PhD2, Madeleine Kanaley, BA3, Avneet

Chadha, BS4, Kathy Boon, MPH5, Deneen Vojta, MD6, Ruchi Gupta,

MD MPH7; 1Ann and Robert H Lurie Children’s Hospital of Chicago,
2Northwestern University Feinberg School of Medicine, 3Northwestern

University Feinberg School, 4Northwestern University, 5Northwestern

Feinberg School of Medicine, 6UnitedHealth Group, 7Northwestern

Medicine.

RATIONALE: Deployment of sensor-based tools in enhancing pediatric

asthmamanagement requires understanding the technology’s acceptability

to parents. We characterize the experience of parents of children (4-12 yo)

with persistent asthma in the intervention group of a 12-month, Bluetooth-

enabled inhaler sensor trial (n5125).

METHODS: Semi-structured interviews elicited parent views of the

technology’s compatibility with their lifestyle, utility, and impact on

management and health were conducted with 20 parents recruited from 5

clinics. Interviews were audio-recorded, transcribed, and inductively

analyzed using a constant comparative approach.

RESULTS: All parents were mothers except for one father (5%). Most

parents identified as White (40%), and Black (35%), and the mean age was

41.2. Parents reported the technology was compatible with their daily

schedules and daily cellphone use (80%) and promoted child engagement

in self-management (60%). However, some (40%) reported technological

barriers when managing asthma with multiple caregivers (e.g., grandpar-

ents, school nurses, spouse). Parents (75%) reported medication use and

exacerbation tracking as the most useful features. Parents reported

improvements in management due to app reminders (50%), establishing

routines for daily ICS use (50%), and enhanced awareness of triggers

(20%). Relatedly, most (70%) reported improvements to the child’s health

noting fewer asthma attacks and better general health. However, some

(30%) reported no change inmanagement because their child’s asthmawas

already well-controlled.

CONCLUSIONS: Use of sensor technology was acceptable to parents,

although the intervention primarily worked with mothers. Findings from

this study inform future considerations for targeting sensor-based in-

terventions to more at-risk populations and tailoring the intervention for

multiple caregiver environments.
679 An Updated Model For Prediction Of Asthma
Exacerbations Using Albuterol Electronic
Multi-dose Dry Powder Inhaler
O
N
D
A
Y

Rajan Merchant, MD1, Guilherme Safioti, MD2, Lena Granovsky, PhD3,

Michael Reich3, Thomas Li4, Tanisha Hill, MPH4, Roy Pleasants5, Giselle

Mosnaim, MDMS FAAAAI6, Michael Depietro, MD4; 1Woodland Clinic

Medical Group, 2Teva Pharmaceutical Industries Ltd., Amsterdam, The

Netherlands, 3Teva Pharmaceutical Industries Ltd., Petah Tikva, Israel,
4Teva Branded Pharmaceutical Products R&D Inc., Malvern, PA, USA,
5University of North Carolina at Chapel Hill, School of Medicine, Chapel

Hill, NC, USA, 6Department of Medicine, NorthShore University Health-

System, Evanston, IL, USA.

RATIONALE: Early detection of an impending clinical asthma exacer-

bation (CAE) would provide opportunities for pre-emptive treatment and

improve asthma action plans. A predictivemodel for impending CAEs was

successfully developed using data fromProAir Digihaler (albuterol 90mg),

an electronic multi-dose dry powder inhaler with integrated sensors.

Refinement with additional patient data could improve the predictive

accuracy of the model.

METHODS: This 12-week, open-label study enrolled patients >_18 years

oldwith exacerbation-prone asthma. Patients used the ProAirDigihaler (1–

2 inhalations every 4 hours) as needed, which recorded use and inhalation

variables (peak inspiratory flow [PIF], inhalation volume, inhalation

duration, and time to PIF). Case report form (CRF) data (demographics,

medical history, and baseline vital signs) were combined with Digihaler
data and subjected to a machine-learning algorithm to refine a model

predictive of impending CAEs. The generated model was evaluated by

receiver operating characteristic (ROC) curve analysis.

RESULTS: Patients with >_1 valid inhalation (n5360) from Digihaler

were included in the analysis. Of these, 64 patients experienced a total of 78

CAEs. The refined predictive model included features from the CRF as

well as albuterol usage patterns and inhalation parameters, and showed an

ability to predict an impending exacerbation over the 5 days before a CAE

with a ROC AUC of 0.83 (sensitivity 68.8%, specificity 89.1%), compared

with 0.75 previously from using Digihaler data only.

CONCLUSIONS: Combining Digihaler data with CRF information

enabled the improvement of the predictive model. Additional studies,

and potentially including other data sources, will further refine the model.
680 Utilization of an EMR Tool to Document Steroid
Burden in Asthma Patients
Eleanor Feldman1, Meredith Akerman, MS1, Sonam Sani, MD2, Irum

Noor, DO3, Stephanie Mawhirt, DO4, Stacy Nassau, MD1, Erin

Banta, MD1, Amanda Schneider1, Luz Fonacier, MD FAAAAI2; 1NYU

Winthrop Hospital, 2Winthrop University Hospital, 3NYU Winthrop Uni-

versity Hospital, 4New York University-Winthrop Hospital.

RATIONALE: Asthma patients often have comorbid atopic disease for

which varying forms of corticosteroids may be prescribed with increasing

risk of side effects due to cumulative burden. Evidence-based methods to

monitor adverse effects and educate patients are scarce in the literature.

We devised an electronic medical record(EMR) tool to aide in

documentation of steroid burden(inhaled, intranasal, oral corticoste-

roids)and communication with patients about potential side effects from

corticosteroid use.

METHODS: We conducted a quality improvement study on all patients

with a diagnosis of asthma treated with inhaled corticosteroids. Over a 7-

month period, 49 patients with 66 patient encounters(mean age 43.6 years)

were analyzed. Using our EMR tool during routine visits, data was

collected on type of corticosteroid, dose and frequency of administration,

side effects, interventions, patient counseling and satisfaction. Total steroid

burden(SB) was determined by a scoring system and assigned as low

medium and high dose.

RESULTS: Side effects including candidiasis, dysphonia, throat irritation,

reduced bone mineral density, and moon facies were reported in 10% of

encounters. Patients with medium and high steroid burdens had more side

effects. Counseling was performed at 96.9% of encounters without

significance between presence vs absence of side effects(Fisher’s Exact

Test,p50.7917). 87.5% of encounters reported patient satisfaction. 9/

32(28.1%) of patients were started on biologic therapy for asthma during

the course of the study.

CONCLUSIONS: Our EMR tool is an efficient way to quantify steroid

burden and identify adverse reactions from corticosteroid use. Continued

evaluation of this EMR tool could standardize a method for documenting

steroid burden in asthma patients.
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681 Parent Perceptions on Enhanced Monitoring
with Pediatric Asthma Sensor Technology
Madeleine Kanaley, BA1, Kristin Kan2, Sara Shaunfield, PhD1, Avneet

Chadha, BS3, Kathy Boon, MPH4, Deneen Vojta, MD5, Ruchi Gupta,

MD MPH6; 1Northwestern University, 2Ann and Robert H Lurie Chil-

dren’s Hospital of Chicago, 3Lurie Children, 4Northwestern Feinberg

School of Medicine, 5UnitedHealth Group, 6Northwestern Medicine.

RATIONALE: An asthmamedication monitoring study involving inhaler

sensors allowed parents and clinics to track albuterol and inhaled

corticosteroid (ICS) use. Clinic staff were alerted to non-adherence to

ICS or increase in albuterol use and called parents. We explored a subset of

parent’s experiences with enhanced monitoring from the intervention

group (n5125).

METHODS: Semi-structured interviews designed to evaluate aspects of

the intervention were conducted with 20 parents of children with asthma

(4-12 yo). Data analysis involved transcript review, and all discussion on

enhanced monitoring were extracted. Inductive analysis was performed

to identify recurring themes on perceptions of advanced clinical

monitoring.

RESULTS: Of the sample, 12 parents (60%) received clinic calls. Parents

expressed that the calls and clinic monitoring gave them security and

confidence in their child’s asthma management, as the clinic staff had

‘‘more eyes’’ on the asthma medications. Thus, they described their

children as, ‘‘getting the best care possible’’ during discussions of how

clinicians used the monitored data to direct next steps in patient care, such

as recommendations to seek emergency care. Three parents (15%) reported

the calls were delayed and they had already addressed the issue prior to

calls. Eight parents (40%) never received clinic calls because their child’s

asthma was well-controlled or they were adherent to the ICS.

CONCLUSIONS: Parents found reassurance by the enhanced moni-

toring, although improvements in timing of calls can be made. Further

investigation into shared expectations between clinicians and parents on

how to use patient-generated data from sensor technology in asthma

management is also needed.
682 Inhalation Parameters In Patients With Asthma
Using Albuterol Electronic Multi-dose Dry
Powder Inhaler
Nabeel Farooqui, MD FAAAAI1, Guilherme Safioti, MD2, Lena

Granovsky, PhD3, Michael Reich3, Thomas Li4, Tanisha Hill, MPH4,

Roy Pleasants5, Michael Depietro, MD4; 1Allergy Partners of Fishers,
2Teva Pharmaceutical Industries Ltd., Amsterdam, The Netherlands,
3Teva Pharmaceutical Industries Ltd., Petah Tikva, Israel, 4Teva Branded

Pharmaceutical Products R&D Inc., Malvern, PA, USA, 5University of

North Carolina at Chapel Hill, School of Medicine, Chapel Hill, NC,

USA.

RATIONALE: Inhalation therapy is themainstay of asthma treatment and

reliant upon proper technique to allow optimal deposition of medication.

Despite face-to-face demonstration of inhaler technique, patients do not

maintain correct technique at home and errors are common. ProAir

Digihaler (albuterol 90 mg/dose) is an electronic multi-dose dry powder

inhaler designed with an integrated electronic module, which records

objective information on inhaler usage and inhalation parameters, and

thereby technique.

METHODS: This 12-week, open-label study assessed inhalation param-

eter changes in patients >_18 years old with exacerbation-prone asthma. For

rescue therapy, patients used Digihaler (1–2 inhalations every 4 hours) as

needed, passively recording albuterol use and inhalation parameters (peak

inspiratory flow [PIF], inhalation volume, and inhalation duration). We

describe clinically relevant patterns based on Digihaler usage.

RESULTS: Patients with >_1 valid inhalation (n5360) from Digihaler

were included in the analysis. Inhalation parameters varied both over

the duration of the study, and during a single day. Most patients

generated the minimum PIF threshold of 30 L/min all the time,
regardless of exacerbation. Some patients showed expectedly consistent

patterns in inhalation parameters preceding a clinical asthma exacer-

bation (CAE; increased inhaled dose, decreased PIF and inhalation

volume). On average, both exacerbators and non-exacerbators dis-

played a gradual decrease in inhalation volume and duration during the

study period.

CONCLUSION: Inhalation parameters recorded by Digihaler may

indicate inhaler technique deterioration or changes in underlying lung

physiology preceding a CAE, and could help identify patients at risk of

CAEs who might benefit from further instruction or intervention,

potentially supporting improved asthma management.
683 The Association Between Patient-Reported
Asthma Morbidity and Electronic Health
Record (EHR)-Identified Data Among Pediatric
Asthma Patients Njeze O, Lee A, Singh A,
Cosar E, Hsia B, Lin I, Jariwala SP. Division of
Allergy/Immunology, Albert Einstein College of
Medicine, Bronx, NY.
Obumneme Njeze, BS1, Audrey Lee1, Anjani Singh1, Emine Cosar1,

Brian Hsia1, Iris Lin1, Sunit Jariwala, MD FAAAAI2; 1Albert Einstein

College of Medicine, 2Albert Einstein/Montefiore Medical Cente.

RATIONALE: There is a lack of literature regarding the association

between patient-reported healthcare utilization and electronic health

record (EHR)-identified events among patients with asthma. This study

aims to evaluate the link between self-reported and EHR-identified data

among pediatric asthma patients.

METHODS: This study included pediatric patients (7-17 years old)

recruited from the Montefiore academic health system, and already

participating in our ASTHMAXcel Adventures mobile application study.

At baseline, 4-month, and 6-month study visits, caregivers reported the

number of asthma-related emergency room (ER) visits, hospitalizations,

and prednisone courses in the past 2 months. Our study team manually

reviewed the Epic EHR system to identify these utilization-related

outcomes for each patient. We used the Spearman correlation to evaluate

the association between patient-reported and EHR-identified utilization

data.

RESULTS: 39 patients (male520) with a mean age of 10.1 years

(SD52.6) participated in this study. At baseline, self-reported and EHR-

identified asthma ER visits (r50.559; p < .001), hospitalizations (r5
0.782; p < .001) and prednisone use (r5 0.642; p < .001) had significant

positive correlations. At 4-months, self-reported and EHR-identified ER

visits (r50.667; p < .001), hospitalizations (r 5 0.99; p < .001) and

prednisone use (r5 0.423; p 5 .007) had significant positive correlations.

At 6-months, self-reported and EHR-identified ER visits (r50.99; p <

.001) and prednisone use (r50.99; p < .001) also had significant positive

correlations.

CONCLUSIONS: Self-reported and EHR-identified asthma outcomes

were closely associated at each time point. These findings have important

implications for the design of real-world studies that evaluate asthma

outcomes including healthcare utilization.
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684 Performance of an electronic health record
definition for pediatric asthma
Monica Tang1, Anusha Vadlamudi, MD2, Matthew McCulloch2, Nicole

Koutlas2, Olga Hardin3, Benjamin Goldstein4, Jillian Hurst4, Jason

Lang4; 1University of California San Francisco, 2Duke University,
3Duke University Medical Center, 4Children’s Health and Discovery Insti-

tute, Duke University.

RATIONALE: Big data analysis of asthma provides a powerful tool to

understand this highly morbid disease but depends on an accurate identifica-

tion of a computable asthma phenotype in the electronic health record (EHR).

METHODS: All children 5-17 years old living in Durham County and

seen at Duke University Health System from 2007 – 2017 were included in

an asthma cohort if they had an asthma medication prescription and either

(1) asthma on the problem list, (2) one inpatient asthma exacerbation, or (3)

two outpatient asthma encounters. Among these, 124 were randomly

selected for review. Each chart was reviewed by two physicians evaluating

clinical encounters, exams, pulmonary function tests, co-morbid condi-

tions, and studies to assess for the presence or absence of asthma.

Discrepancies were reviewed by a third specialty-trained physician. The

positive predictive value of physician confirmed asthma was calculated.

Inter-observer reliability was measured by Fleiss’ kappa and differences in

agreement between groups was tested by McNemar’s test. Analyses were

stratified by age, reviewer training level, and clinical characteristics.

RESULTS: The positive predictive value of a computable phenotype

including provider diagnosis and asthma medication was 97%. There was

60% agreement among reviewers on the diagnosis of asthma with a kappa

of -0.08, indicating poor agreement.

CONCLUSIONS: Asthma cases identified within an EHR using problem

list or encounter based asthma diagnosis with accompanying asthma drug

prescription has high concordancewith expert review. Inter-rater reliability

of pediatric asthma diagnosis remains a challenge.
685 Persistent CD8 T cell restricted aberrant IL-7
signaling in an atypical (T-B+NK+) SCID patient
with compound heterozygous JAK3 mutations
O
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Aaruni Khanolkar1, Jeffrey Wilks1, Guorong Liu1, Bridget Simpson1,

Edward Caparelli1, Dawn Kirschmann2, Jenna Bergerson, MD MPH3,

Ramsay Fuleihan, MD FAAAAI4; 1Ann and Robert H. Lurie Children’s

Hospital of Chicago, 2Ann and Robert H. Lurie Children’s Hospital of

Chicago, 3NIAID/NIH, 4Ann & Robert H. Lurie Children.

RATIONALE:We report on a patient with compound heterozygous JAK3

variants manifesting as atypical (T-B+NK+) SCID. In addition, the patient

displayed a severely attenuated, CD8T cell-restricted IL-7 signaling defect

that persisted for over a year after a stem cell transplant.

METHODS: Phosflow-cytometry and DNA sequencing

RESULTS: A female infant was referred to our institution on day nine of

life following a newborn screen TREC count50. Immunological assess-

ments revealed a T-B+NK+ SCID phenotype, and molecular analyses,

including whole exome sequencing, identified compound heterozygous

JAK3 variants (R117C and E658). Pre-transplant phosflow analyses

revealed a persistent IL-7 signaling defect, based on phospho-STAT5

measurements, only in CD8 but not CD4 T cells. Intriguingly, phospho-

STAT5 signals in response to IL-2 stimulation were not affected in either

CD4 or CD8 T cells. The pre-transplant clinical course was unremarkable

and the patient received a cord-blood stem cell transplant on day 716 of

life. Post-transplant monitoring revealed that despite normalization of

lymphocyte counts, the CD8 T cell restricted IL-7 signaling defect was still

evident at day 627 post-transplant (phospho-STAT5 signal in CD8T cells is

>60% reduced compared to CD4 T cells). The post-transplant clinical

course was complicated by identification of autoimmune responses and

likely GVHD-induced ichthyosis.

CONCLUSIONS: Collectively, these data suggest that there might be

differences in factors that regulate IL-7 signaling in CD4 and CD8 T cells.

These data also argue in favor of adopting whole genome sequencing
approaches to adequately characterize the breadth of molecular aberrations

that might potentially exist in rare cases such as this.
686 Clinical outcomes following live vaccine
administration in T cell lymphopenia patients
identified by newborn screening
Elise Hon1, Shouling Zhang2, Vincent Bonagura, MD FAAAAI3; 1Donald

and Barbara Zucker School of Medi, 2Cohen Children, 3Northwell Health.

RATIONALE: Severe combined immunodeficiency newborn screening

identifies infants with transient and persistent T cell lymphopenia (TCL).

Information on the safety of live viral vaccine administration is limited.

METHODS: A retrospective analysis of demographics, laboratory

characteristics, and clinical outcomes following live vaccine administra-

tion was performed for 22 transient and 21 persistent TCL subjects referred

to Northwell Health from September 2010 to July 2018. Laboratory

variables were compared with Mann-Whitney tests.

RESULTS: Males comprised 68.2% of the transient and 52.4% of the

persistent cohorts. Whites comprised 22.7% of the transient and 28.6% of

the persistent cohorts. Thirteen transient and 7 persistent TCL subjects

received the initial rotavirus immunization. Seven (53.8%) transient and all

persistent subjects had abnormal T cell counts or mitogen proliferation

results at vaccination. Median vaccination age did not differ (69.0 vs. 74.0

days, P50.8923). The transient cohort had higher median CD3+ (2,597 vs.

1,164 cells/mL, P50.0085), CD4+ (1,739 vs. 866.0 cells/mL, P50.0052),

and CD8+ (670.0 vs. 385.0 cells/mL, P50.0369) counts. Eighteen transient

and 9 persistent subjects received the initial measles, mumps, rubella and

varicella immunization. All transient subjects had normal T cell counts but

7 (77.8%) persistent subjects remained lymphopenic. The transient cohort

was younger (394.5 vs. 690.0 days, P50.0018) and had higher median

CD3+ (2,894 vs. 1,300 cells/mL, P<0.0001), CD4+ (2,082 vs. 707.0

cells/mL, P<0.0001), and CD8+ (770.0 vs. 612.0 cells/mL, P50.0388)

counts. No subjects experienced adverse reactions.

CONCLUSIONS: Despite the relatively small sample size, our data

suggest that select transient and persistent TCL patients may safely receive

live viral vaccines.
687 TREC screening in pediatric patients with
congenital heart disease
Katie Kennedy, MD1, Jack Rychik, MD2, Jennifer Heimall, MD FAAAAI2,

Kathryn Dodds2; 1The Children’s Hospital of Philadelphia, 2CHOP.

RATIONALE: Previous studies regarding T-cell excision circle (TREC)

screening for severe combined immunodeficiency (SCID) report upwards

of 12% false positive findings in infants with congenital heart disease

(CHD).We aimed to describe the newborn screen (NBS) findings of infants

born at our institution with CHD.

METHODS: We performed a retrospective chart review of 441 infants

born with CHD at our institution from September 2012 through August

2015. Pennsylvania NBS findings were analyzed in addition to cardiac

defects, genetic diagnoses and effect of surgical intervention.

RESULTS: Themajority of subjectsweremale (57%) and full term (85%).

Genetic diagnoses were noted in 13%, most commonly 22q11.2 deletion

syndrome (3.7%). The most common heart defects included hypoplastic

left heart syndrome (15.6%). A total of 3/441 (<1%) infants had abnormal

TREC results. One 22q11.2 deletion patient had an initial positive NBS for

SCID with a normal repeat NBS; another had a normal initial screen with a

repeat in another state that was abnormal. One patient in the cohort was

found to have abnormal TRECs on two measurements with concurrent

significant lymphopenia and later diagnosed with CHARGE syndrome. No

significant difference was found in NBS findings between infants that

underwent thymectomy and those that did not (p>0.99).
CONCLUSIONS: In this large retrospective cohort, no false positive SCID

NBSwere identified. The only true positive TRECNBSwas found in a patient

with aknowngenetic causeof athymia.Further investigation into theassociation

of CHD and reports of high rates of false positive TREC NBS is warranted.
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688 Non-immunologic Conditions Associated with
Low TREC Values
Michael Nevid, MD1, G. Wendell Richmond1, Stephannie Davies, MD1,

Aloka Patel, MD1, Alice Hackett1, Mahboobeh Mahdavinia, MD PhD

FAAAAI1; 1Rush University Medical Center.

RATIONALE: T cell receptor excision circles (TRECs) are DNA excision

fragments that are an indirect measure of na€ıve T cell production and are

used widely as part of the newborn screening for severe combined

immunodeficiency (SCID). The goal of this project was to evaluate non-

immunologic comorbidities associated with low TRECs.

METHODS: A retrospective chart review was conducted for infants

treated at RushUniversityMedical Center from January 2015 toApril 2019

with positive SCID screens (positive screen defined as TREC values less

than 250 units/ul per statewide criteria). Patients were identified using an

ICD 10 diagnostic search and from Allergy & Immunology inpatient

consultations.

RESULTS: Fifty neonates were identified with low TREC values. Twenty

two (44%) of these infants were preterm. Four (8%) of the infants were

noted to have T cell lymphopenia. Twenty (40%) had cardiac deficits and

seven (14%) of these infants were identified with cyanotic congenital heart

disease. Renal, gastrointestinal, and endocrine abnormalities were also

prevalent with 18%, 34%, and 14% respectively. Furthermore, our study

population had an 8% mortality rate.

CONCLUSIONS: Our study shows that in addition to its use as a

screening tool for SCID, low TREC values are associated with non-

immunologic conditions including increased risk of congenital cardiac and

renal abnormalities. Furthermore, it is associated with increased infant

mortality. Thus, infants identified with low TREC values would benefit

from specialized programs that include close follow up and education for

signs/symptoms of immunologic and non-immunologic abnormalities.
689 Genetic Testing Outcomes in Infants with
Idiopathic T-cell Lymphopenia
Shouling Zhang1, Elise Hon2, Vincent Bonagura, MD FAAAAI2, Arte-

mio Jongco, MD PhD MPH FAAAAI3; 1Cohen Children’s Medical Cen-

ter, Donald and Barbara Zucker School of Medicine at Hofstra/Northwell,
2Donald and Barbara Zucker School of Medicine at Hofstra/Northwell,
3Donald and Barbara Zucker School of Medicine at Hofstra/Northwell,

Center for Health Innovations and Outcomes Research, Feinstein Institute

for Medical Research.

RATIONALE: SCID newborn screening can identify infants with

idiopathic T-cell lymphopenia (TCL). The utility of genetic testing in the

management of idiopathic TCL remains unclear.

METHODS: A retrospective analysis of genetic or chromosomal testing

was performed for 7 (31.8%) transient (n522) and 13 (61.9%) persistent

(n521) subjects at our center from September 2010 through June 2018.

RESULTS: Among the transient, 1 chromosomal microarray (CMA), 1

NYSDOH SCID panel, and 3 FISH for 22q or 10p deletion were

unremarkable. There was one 59.5kb deletion on chromosome 1p3.11 and

2 variants of unknown significance (VUS) in FANCC and LYST in 1 subject.

Among the persistent, 7 CMAs, 3 FISH for 22q or 10p deletion, and 3

karyotypes were unremarkable; 1 showed Trisomy 21. Of the 8 targeted

panels, the NYSDOH SCID panel identified multiple VUS in 3 subjects and

commercial SCID panels demonstrated multiple VUS in 3 subjects. Whole

exome sequencing showed 1 subject with a homozygous VUS in AP1M2,

involved in epithelial immune function, 1 with a heterozygous de novo VUS

in CHAF1A, involved in DNA damage signaling and repair, and 1 with a

homozygous VUS in BRCA2, involved in DNA repair, and a heterozygous

pathologic variant in NPHP3, involved in ciliary function.

CONCLUSIONS: Genetic testing identifies variants in both transient and

persistent TCL infants, but the clinical implications remain unclear. The

persistent cohort has multiple VUS in distinct immunology genes, raising

the possibility of an additive or synergistic effect. Further studies should

explore the impact of multiple ‘‘hits’’ in the development of TCL.
690 TREC and KREC ddPCR as a predictor of
infection susceptibility in newborns
Christin Deal1, Caroline Kuo2; 1University of California, Los Angeles,
2UCLA - David Geffen School of Medicine.

RATIONALE: Kappa-deleting Recombination Excision Circles

(KRECs) are circular DNA products of VJ recombination events at the

Ig kappa locus and serve as unique markers of newly generated B cells.

Like TRECs, they do not replicate and are diluted through cell division.

Our central hypothesisis is that a combination of TREC and KREC

quantification through droplet digital PCR can serve as early markers of

immunodeficiency, both in monogenic PIDs and in ostensibly normal

infants as predictors for increased susceptibility to infection in the first year

of life. Dried blood spots are minimally invasive to obtain, samples are

stable for days at room temperature and ddPCR is a reliable and

inexpensive screen compared to serum studies.

METHODS: Dried blood spotswere collected fromnewborns concurrently

with newborn screening samples. DNAwas extracted from a single 3.2mm

punch, and TRECs and KRECswere quantified by ddPCR using RPP30 as a

reference gene. Three surveys, designed to determine infection frequency,

severity, and risk factors, were administered during initial consent (UCLA

IRB#18-001293), followed by 6 month intervals up to 1 year of age.

RESULTS: We have collected DBS from 50 newborns and performed

DNA extraction. ddPCR for TRECs, KRECs and RPP30 have been

designed to be used on a single punch from a dried blood spot.

CONCLUSIONS: 6 month time-point surveys are currently being

distributed. We will determine if the number of TRECs and KRECs at

birth can not only identify PIDs, but also correlate with illness frequency

and severity in infancy.
691 Prediction model for hypogammaglobulinemia
using serum globulin and illness status
Kullapornpas Benyajirapach1, Pantipa Chatchatee, MD1, PHIMPHIKA

TANTITHUMMWONG1, Jongkonnee Wongpiyabovorn2, Narissara Sur-

atannon, MD1; 1Pediatric Allergy & Clinical Immunology Research

Unit, Faculty of Medicine, Chulalongkorn University, Thailand, 2Center

of Excellence in Immunology and Immune-Mediated Diseases, Chula-

longkorn University, Thailand.

RATIONALE: Hypogammaglobulinemia is a condition that required

prompt diagnosis and treatment. Serum immunoglobulin(IgG) measure-

ment is not widely accessible in many countries. Serum globulin is

potentially the best candidate for screening hypogammaglobulinemia due

to its high availability, low cost and rapid turnover time. However, many

factors can influence the probability of prediction. Our study aimed to

establish a simple prediction model using serum globulin to predict the

likelihood of having hypogammaglobulinemia.

METHODS: Data of subjects who suspected of having hypogammaglob-

ulinemia and measured both serum IgG and globulin at the same time were

collected. Potential factors that might interfere with serum globulin and IgG

levels were selected and investigated using bivariate binary logistic mixed

regression. A multivariate binary logistic mixed-effect regression was used

for generating the formula and score to predict hypogammaglobulinemia.

RESULTS: Nine hundred and fifty-three samples from 143 subjects were

obtained. Themean age+SD of subjects was 7+5.23 years old. A strong pos-

itive correlation between serum globulin and IgG levels were demon-

strated,r50.83,p <0.001. Formula for predicting hypogammaglobulinemia

was generated as follows; Predicted score5 (2xglobulin(g/dl)) – illness con-

dition score(well50,illness51).When score is< 4, the subject has the prob-

ability to have hypogammaglobulinemia with sensitivity 0.78(0.71, 0.84),

specificity 0.71(0.68, 0.74), PPV 0.34(0.29, 0.40) and NPV 0.94(0.92, 0.96).

CONCLUSIONS: Early detection of hypogammaglobulinemia is crucial. A

screening testmodel using serumglobulin and illness status canbe constructed

to predict hypogammaglobulinemia. This will be useful as a rapid and

inexpensive screening tool for early detection of hypogammaglobulinemia,

especially in places where serum IgG measurement is not accessible.
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692 The Utility of Liver Elastography in the
Evaluation of Nodular Regenerative
Hyperplasia (NRH) in Patients with Common
Variable Immune Deficiency (CVID)
Nancy Yang1, Sara Barmettler, MD1, Vikram Deshpande2, Raymond

Chung1, Patricia Bloom, MD1, Jocelyn Farmer, MD PhD1; 1Massachu-

setts General Hospital, 2MGH.

RATIONALE: NRH has been correlated with increased morbidity and

mortality in CVID patients. Liver biopsy is the gold standard for NRH

diagnosis, however, ideal would be an earlier, noninvasive diagnostic

technique. We hypothesized that Fibroscan� (vibration controlled transient

liver elastography) may facilitate the diagnosis of NRH in CVID patients.

METHODS: Using a published MGH CVID cohort, we identified CVID

patients with biopsy-confirmed NRH (‘NRH’), elevated liver biochemistries

without biopsy-confirmed NRH (‘at risk for NRH’), and non-elevated liver

biochemistries (‘control’). Patients with chronic viral hepatitis, non-alcoholic

steatohepatitis, chronic alcohol use, and/or primary biliary cirrhosis were

excluded. We reviewed both clinical Fibroscans, from the electronic medical

record, and research-based Fibroscans. Fibroscan-obtained liver stiffness

measurements (LSM, kPa) were compared using a two-tailed Student’s t-test.

RESULTS: Within the MGHCVID cohort, ‘control’ patients (n53) had a

median LSM of 4.9 kPa (range 4.1 – 5.8 kPa), ‘NRH’ patients (n54) had a

median LSM of 11.2 kPa (range 7.0 – 26.1 kPa), and ‘at risk for NRH’

patients (n52) had a median LSM of 11.5 kPa (range 9.8-13.1 kPa).

Compared to control CVID, LSMs were significantly elevated in CVID

patients with known or suspected NRH (P 5 0.031).

CONCLUSIONS: These preliminary data suggest the diagnostic utility of

Fibroscan in CVID patients with known or suspected NRH. Elevated liver

biochemistries and LSMs may prompt liver biopsy and immediate immuno-

suppressive intervention. Further studies will extend these findings to the full

CVID cohort, correlate Fibroscan reads with NRH disease severity on biopsy,

and increasemonitoringof liver stiffness following immunosuppressive therapy.
693 Low serum IgE as a predictor of impaired
polysaccharide vaccine response regardless of
IgG concentration
O
N
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Matthew Straesser, MD1, Monica Lawrence, MD FAAAAI2, John

Steinke, PhD FAAAAI3, Larry Borish, MD FAAAAI4; 1University of Vir-

ginia, 2University of Virginia Division of Asthm, 3Genentech, 4University

of Virginia Health System.

RATIONALE: Low serum IgE has been shown to be a sensitive and

specific biomarker for common variable immunodeficiency (CVID). We

hypothesized that isolated low serum IgE would predict early impairment

of polysaccharide vaccine response and thus serve as an early marker for

developing humoral immunodeficiency.

METHODS: A retrospective chart review (n5110) was conducted on

patients who underwent a polysaccharide salmonella vaccine challenge as

part of their immunology work up at the University of Virginia’s Primary

Immunodeficiency clinic. Low serum IgE was defined as <_ 5.0 IU/mL,

hypogammaglobulinemia was defined as serum IgG < 694 mg/dL, and a

normal Salmonella typhi polysaccharide vaccine response was defined by

at least a two-fold increase in the post-vaccine titer (index >_ 2.0). Chi-

squared test for trends and Fisher’s t-test were used for analysis.

RESULTS: 59% of subjects with IgE<_ 5.0 IU/ml had a normal vaccine

response, compared with 74% of subjects with IgE 5.1-20.0 IU/mL, and

83% of subjects with IgE >20 IU/mL (p 5 0.03). When subjects with

known hypogammaglobulinemia or CVID were excluded from the

analysis, statistical significance was lost but the trend remained.

Interesting, the rate of non-responsiveness to salmonella vaccine challenge

was similar regardless whether subjects IgG concentration was <694 mg/

dL (29% non-responsive) or >_695 mg/dL (24% non-responsive).

CONCLUSIONS: Low serum IgE appears to be an independent predictor

of impaired polysaccharide vaccine response and, remarkably, its predic-

tive value is superior to IgG.
694 Hypogammaglobulinemia in Patients with
Neuromyelitis Optica (NMO)
Lulu Tsao1, Riley Bove2, Tanya Krishnakumar2, Iris Otani, MD1; 1UCSF

Medical Center, 2University of California, San Francisco.

RATIONALE: Hypogammaglobulinemia (HG) has been reported as a

complication in NMO patients, often in association with rituximab. More

information regarding HG in NMO patients is needed to inform best

practices for screening and management.

METHODS: Demographic, treatment, and laboratory data were extracted

from medical charts of NMO patients (n5130) at a specialized Multiple

Sclerosis Center between 1/1/2012 and 1/1/2019. Hypogammaglobulinemia

was defined as IgG < 700 mg/dL, and severe HG as IgG < 450 mg/dL.

RESULTS: Hypogammaglobulinemia was observed in 27% (22/81) of

NMO patients with documented IgG levels.

Seventy-seven patients received long-term immunosuppression (myco-

phenolate mofetil [MMF], ocrelizumab, rituximab). Most (82%, 63/77)

had IgG levels checked pre-immunosuppression. Of four patients (6%, 4/

63) with pre-treatment HG, three had undergone plasmapheresis. One

patient was diagnosed with common variable immunodeficiency.

Among 45 patients with normal IgG levels pre-immunosuppression who

also had IgG level(s) checked after treatment initiation, 40% (18/45)

developed HG. Patients with HG had received rituximab only (14/18),

rituximab and MMF (2/18), ocrelizumab and MMF (1/18), or MMF only

(1/18). Eleven patients (61%, 11/18) had severe HG, and all had received

rituximab. These 11 patients, including three with recurrent infections,

were not referred to Immunology. Two patients with non-severe HG were

evaluated by Immunology and are receiving IgG replacement therapy.

CONCLUSIONS: Checking IgG levels before and after initiation of

immunosuppression in NMO patients uncovered underlying primary

immunodeficiency and identified a number of patients with secondary

HG. Further work is needed to standardize the process for screening,

monitoring, and appropriate referrals to Immunology in these patients.
695 Secondary Immunodeficiency: A Difficult
Diagnosis In Clinical Practice
IsabellaManh~aes1, Marilia Moraes, MD1, LuizaMarino, MD1, Fernanda Vaz1,

Rafael Saldanha1, Raissa Roque1, Mariana Pimentel1, Carolina Aranda, MD1,

Dirceu Sole, MD PhD FAAAAI1; 1Federal University of Sao Paulo.

RATIONALE: Secondary immunodeficiencies (SID) may be caused by

hypercatabolism, protein loss, infections, and medications.

Immunosuppressants play an important role in its induction. The objective

of this study was to describe the patients profile diagnosed with SID to

immunosuppressants followed in an immunology service.

METHODS: This is a retrospective longitudinal study based on analysis

of medical records. Immunoglobulin G (IgG) and CD19 levels were

evaluated before and after immunosuppression, underlying disease, drugs

used, and treatment for SID. Age and gender were also reviewed.

RESULTS: Among the 9 patients analyzed, just 22% had immunological

investigation before immunosuppression, only with immunoglobulin dosage.

At the diagnosis of SID, all patients had IgG levels below the 3rd percentile

(P3), with a mean value of 266 mg/dL. Immunoglobulin replacement was

indicated for all of them. Three patients had CD19 lymphocyte levels below

the P3. About the disease provided, 45% have systemic lupus erythematosus,

33% have granulomatosis with polyangeitis, 11% have cryoglobulinemic

vasculitis and 11%have non-Hodgkin’s lymphoma. The immunosuppressants

used were: Rituximab (78%), Cyclophosphamide (78%), Mycophenolate

(45%), Azathioprine (33%), Methotrexate (22%) and Hydroxychloroquine

(22%). Five patients (56%) had received combination therapy with more than

one immunosuppressant prior to SID.Regarding gender, 78%arewomen. The

mean current age of patients is 48 years and the median 42 years.

CONCLUSIONS: Immunosuppressive drugs have important and lasting

effects on antibody production and immune system interaction. Immunological

evaluation before treatment is essential to correctly diagnose IDS and exclude

primary immunodeficiency.
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696 Steady-State Serum IgG Trough Levels Are
Adequate for Pharmacokinetic Assessment in
Patients With Immunodeficiencies Receiving
Weekly Immune Globulin Subcutaneous
[Human] 20% Solution (Ig20Gly)
Zhaoyang Li1, Barbara McCoy2, Leman Yel, MD FAAAAI1; 1The

Takeda group of companies, Cambridge, MA, USA, 2The Takeda group

of companies, Vienna, Austria.

RATIONALE: Clinical trials in immunodeficiencies commonly charac-

terize serum immunoglobulin G (IgG) pharmacokinetic (PK) profiles

using serial serum IgG levels throughout immunoglobulin (IG) treatment,

complicating the conduct of clinical trials as well as imposing burdens on

patients. This retrospective analysis evaluated whether steady-state

serum IgG trough level measurement alone is adequate for PK

assessment.

METHODS: Serum IgG trough levels and PK data from the Phase 2/3

North American (NCT01218438) and European (NCT01412385) trials

of weekly 20% subcutaneous IG (SCIG; Ig20Gly) and from publica-

tions on other SCIG and intravenous IG (IVIG) products were

analyzed for trough level-predicted AUC (AUCt,tp). AUCt,tp was

compared to AUC calculated from serum IgG concentration-time pro-

files (AUCt).

RESULTS: In both Ig20Gly studies, for subcutaneous Ig20Gly, mean

AUCt,tp values were essentially equivalent to AUCt, with all point esti-

mates >_0.85 (90% CIs within 0.80-1.25). In contrast, for IVIG, mean

AUCt,tp values were approximately 30% lower than the calculated

AUCt. Point estimates (90% CI) of the geometric mean ratio of

AUCt,tp/AUCt for the Phase 2/3 studies were 0.704 (0.654-0.758) and

0.711 (0.694-0.728), respectively. Similarly, for other SCIG products,

mean AUCt,tp values were slightly lower than the reported AUCt

(<10% for all products except HyQvia, a facilitated SCIG product).

For IVIG products, the differences between AUCt,tp and reported

AUCt were >20%.

CONCLUSIONS: Steady-state serum IgG levels remain stable

following weekly subcutaneous Ig20Gly in patients with immunodefi-

ciencies, enabling reliable prediction of total exposure (AUCt) using

serum IgG trough levels. These results support measuring only steady-

state serum IgG trough levels for PK assessment of weekly SCIG

treatment.
697 The HILO Study: High Volumes and Flow Rates of
Subcutaneous IgPro20 Pump-assisted Infusions
in Patients with Primary Immunodeficiency
John Anderson, MD1, Vincent Bonagura, MD FAAAAI2, Juthaporn

Cowan, MD, PhD3, Chengping Hu4, Shahzad Mustafa, MD FAAAAI5,

Niraj Patel, MD6, John Routes, MD FAAAAI7, Panida Sriaroon, MD

FAAAAI8, Donald VINH, MD9, Jutta Hofmann, MD10, Mikhail Roja-

vin10; 1Clinical Research Center of Alabama, 2Donald and Barbara

Zucker School of Medicine at Hofstra/Northwell, 3University of Ottawa,
4Allergy & Immunology Specialists, PLLC, 5University of Rochester

School of Medicine and Dentistry/Rochester Regional Health, 6Levine

Children’s Hospital, 7Medical College of Wisconsin, 8University of South

Florida, 9McGill University Health Centre, 10CSL Behring.

RATIONALE: The Hizentra Label Optimization (HILO) study evaluated

the safety and tolerability of high infusion parameters of subcutaneous

IgPro20 (Hizentra�, CSLBehring) administration in patients with primary

immunodeficiency (PID). Here we report the results in patients who

received pump-assisted IgPro20 administration

METHODS: HILO was the first multicenter, open-label, parallel-arm,

nonrandomized study (NCT03033745), in which patients received weekly

IgPro20 infusions at a constant dose using forced upward titration design.

Eligible patients were experienced with pump-assisted infusions at the

approved highest IgPro20 infusion parameters. Responder rates (percent-

age of patients who successfully completed >_75% of planned infusions) in
the Pump-assisted VolumeCohort (n515; 25–50mL per injection site) and

in the Pump-assisted Flow Rate Cohort (n518; 25–100 mL/h per injection

site), adherence rates and serum immunoglobulin G (IgG) trough levels

were evaluated.

RESULTS: Responder rates were 86.7% (25 mL), 73.3% (40 and 50 mL)

and 77.8% (25 and 50 mL/h), 66.7% (75 mL/h), 61.1% (100 mL/h) in the

Volume and Flow Rate Cohorts, respectively. Dose and volume adherence

rates were >_90% in all patients of the Volume Cohort, and in 83.3% of

patients in the Flow Rate Cohort (<90% in 3 patients). Mean (standard

deviation) IgG trough levels (g/L) were similar between Day 1 and study

end in both the Volume (10.19 [2.35] vs 10.96 [2.42]) and FlowRate (10.40

[2.06] vs 10.62 [1.87]) Cohorts.

CONCLUSIONS: Despite decreasing responder rates, pump-assisted

IgPro20 infusions are feasible at high infusion parameters in most patients,

allowing shorter infusion times and thereby improved administration

convenience.
698 Infusion Parameters of Patients Initiated on
Ig20Gly in a Patient Program by Infusion
Schedule
Lisa Meckley1, Yanyu Wu1, Spiros Tzivelekis1, Vivek Gandhi1, Andre

Gladiator2; 1The Takeda group of companies, Cambridge, MA, USA,
2The Takeda group of companies, Zug, Switzerland.

RATIONALE: HelloCuvitru is a patient program that provides the

first 4 infusions of Cuvitru� (Immune Globulin Subcutaneous

[Human], 20% Solution, Ig20Gly) at home and free-of-charge to

eligible patients who have primary immunodeficiency diseases (PID).

We assessed patient characteristics and infusion parameters by

infusion schedules.

METHODS: Eligible patients were aged >_2 years, had a primary ICD-10

diagnosis code of PID, and had no experiencewith Ig20Gly. Patients whose

first Ig20Gly infusion was between January 1 and September 1, 2017 were

included. Infusion data after October 31, 2017 were excluded. Patient and

infusion characteristics were summarized with descriptive statistics. Data

were de-identified prior to being obtained for analysis.

RESULTS: Of 931 eligible patients, 817 (88%) completed all 4 infusions.

Program completers were mostly female (73%), with a mean age of 50

years (range: 2–89). Infusion frequency among program completers was

categorized as<7 days (13%), 7 days (24%), 8–13 days (30%), and 14 days

(18%); 15% infused on another schedule. There was a trend toward

increasing median infusion duration with decreasing infusion frequency

(range: 44.0 minutes for <7 days to 54.5 minutes for 14 days) and a trend

toward increasing median infusion volume per site with decreasing

infusion frequency (range: 35.0 mL/site for <7 days to 40.0 mL/site for

14 days). Infusion schedule did not affect median infusion rate per site (47

mL/h).

CONCLUSIONS: This study provides real-world insights into infusion

parameters from patients who have PID and received Ig20Gly on various

schedules.
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699 Feasibility of Subcutaneous IgPro20 Administration
via Manual Push at High Flow Rates in Patients
with Primary Immunodeficiency: Findings of the
HILO Study
Juthaporn Cowan, MD, PhD1, Vincent Bonagura, MD FAAAAI2,

Chengping Hu3, Patricia Lugar, MDMS4, Paul Maglione, MD PhD5, Niraj

Patel, MD6, Donald VINH, MD7, Jutta Hofmann, MD8, Mikhail Rojavin8;
1University of Ottawa, 2Donald and Barbara Zucker School of Medicine at

Hofstra/Northwell, 3Allergy & Immunology Specialists, PLLC, 4Duke

Asthma, Allergy and Airway Center, 5Icahn School of Medicine at Mount

Sinai, 6Levine Children’s Hospital, 7McGill University Health Centre,
8CSL Behring.

RATIONALE: Safety of high infusion parameters of subcutaneous

IgPro20 (Hizentra�, CSL Behring, United States) administration has not

been studied previously. The Hizentra� Label Optimization (HILO) study

evaluated feasibility of high infusion flow rates and volumes of pump-

assisted/manual push administration of IgPro20 in patients with primary

immunodeficiency (PID).

METHODS: HILO was a multicenter, open-label, parallel-arm, non-

randomized study, which evaluated high infusion parameters using a

forced upward titration design (NCT03033745). Here we report the results

of the Manual Push Flow Rate Cohort (n516) which included patients

experienced with frequent IgPro20 infusions (2–7 infusions/week) at the

highest flow rate approved for pump-assisted infusions (;25 mL/h or

;0.5mL/min). High infusion flow rates including 0.5, 1, and 2 mL/min

were evaluated, while weekly IgPro20 dose, dosing frequency and infusion

volume remained constant during the study period (16 weeks). Responder

rates (% of patients completing at least 60% of infusions at each flow rate

and completing the full dose per scheduled infusion without interruptions

for any reason), compliance rates and serum immunoglobulin G (IgG)

trough levels were assessed.

RESULTS: Responder rates were 100%, 100% and 87.5% at 0.5 mL/min,

1 mL/min, and 2 mL/min, respectively, with 98.5–100% of infusions

completed per planned schedule. Dose compliance rate was >_90% in 15/16

patients. Mean (standard deviation) IgG trough levels were similar

between Day 1 (9.36 [2.53] g/L) and end of study (9.58 [2.12] g/L).

CONCLUSIONS: Manual IgPro20 push infusions at high flow rate of up

to 2 mL/min are feasible in most PID patients.
700 Changes of Subcutaneous Tissue Echogenicity
During Facilitated Subcutaneous Immunoglobulin
Application
O
N
D
A
Y

Milos Jesenak1, Marek Pr�so1, Marek Kozar1, Peter Banovcin1; 1Jessenius

Faculty of Medicine, Comenius University in Bratislava.

RATIONALE: : Substantial part of primary immunodeficiencies (PID)

requires a life-time immunoglobulin substitution. Facilitated subcutaneous

immunoglobulin substitution (fSCIg) represents a breakthrough in the

substitution strategy. Using human recombinant hyaluronidase allows

application of monthly dose in one setting in majority of the patients.

However, what are the long-term consequences of this mode of application

for subcutaneous tissue remain unclear.

METHODS: In a group of 12 PID patients with common variable

immunodeficiency (aged 25.4625.2 years), we examined the echogenicity

of subcutaneous tissue of upper abdominal quadrants before the initiation

and one year after regularmonthly application of fSCIg (HyQvia�, Takeda

Ltd.). We used a linear high-frequency (13-5 MHz) probe of Hitachi

Preirus (Japan) ultrasound unit. Using software function histogram the

measuring spots were evaluated on a scale of grey (0-255) before and first

fSCIg and one year after its regular application. Potential impact of body

weight (before: 59.2620.4 kg, after 59.2620.2 kg) and applied immuno-

globulin volume (206.3693.0 mL/site) were taken into consideration

during the evaluation of the results.

RESULTS: After one year of fSCIg, no significant changes in the

echogenicity of right upper quadrant (HRI 1.0660.05 vs. 1.0860.08,
p50.203) and left upper abdominal quadrant (1.0860.05 vs. 1.0960.04,

p50.469) were observed. No systemic adverse events were noticed, mild

local erythema 12-24 hours in the site of application was observed in the

majority of the patients.

CONCLUSIONS: Facilitated subcutaneous immunoglobulin application

represents a promising mode of effective, time-saving and safe mode of

immunoglobulin substitution without any significant changes in the

structure of subcutaneous tissue in application site.
701 Association of various primary antibody
deficiencies with unique clinical manifestations
and T cell profiles.
Junghee Shin1, Daniel Liauw2, Sabrina Siddiqui2, Eun Jae Chung2,

Christina Price, MD2, Insoo Kang2; 1Yale School of Medicine, 2Yale Uni-

versity School of Medicine.

RATIONALE: Common Variable Immunodeficiency (CVID) is

considered the most prevalent symptomatic primary antibody defi-

ciency (PAD). The patient population with symptomatic PADs that

does not meet the criteria for CVID is growing. Here, we analyzed

clinical and immunological profiles of patients with various types of

PADs.

METHODS: We extracted clinical and laboratory data from electronic

medical records of patients with ICD-10 codes for PADs (n 5 531) who

visited our immunology clinic between 2012-2018. After excluding

patients with secondary causes for antibody deficiencies, we categorized

them into CVID (n5105), hypo-IgA (n527), hypo-IgG subclass-2 (IgG2,

n5107), non-specific hypogammaglobulinemia (n5220) and selective

antibody deficiency (n544) based on their initial immunoglobulin levels

and pneumococcal vaccine responses. We compared their clinical and

immunological characteristics.

RESULTS: The prevalence of infections, bronchiectasis, and inter-

stitial lung disease were similar in all five groups. Hematopoietic

malignancy was more frequently found in CVID and hypo-IgA

groups than in hypo-IgG2, non-specific hypogammaglobulinemia

and selective antibody deficiency groups (P 5 0.048), while the latter

groups showed a trend of an increased frequency of connective tissue

diseases (CTD). Also, the hypo-IgA group had lower CD4 T-cell

counts compared to the other groups (P 5 0.001). When assessing

the correlation between immunoglobulin levels and T cell profiles

within all PADs, CD8 T-cell counts and IgG3 levels directly corre-

lated (P5 0.04).

CONCLUSIONS: The prevalence of hematologic malignancies and

CTDs, but not that of infectious or pulmonary diseases, differs by distinct

types of PADs. This may suggest an association of immune alterations with

unique clinical manifestations in various PADs.
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702 Is Avidity Of Ovomucoid-specific IgE
Predictable For Immediate Allergic Reaction To
Egg In Children With Low Levels Of sIgE ?
Miori Sato1, Kiwako Yamamoto-Hanada1, Hitomi Tada2, Makoto Ira-

hara1, Mayako Saito-Abe1, Kenji Matsumoto, MD PhD3, Hiroshi Kido2,

Yukihiro Ohya1; 1Allergy Center, National Center for Child Health and

Development, Tokyo, Japan, 2Division of Enzyme Chemistry, Institute

for Enzyme Research, Tokushima University, Tokushima, Japan, 3Depart-

ment of Allergy and Clinical Immunology, National Research Institute for

Child Health and Deve.

RATIONALE: Ovomucoid-specific IgE (OVM-sIgE) levels and OVM-

sIgE/total IgE ratio are reportedly predict IgE-mediated egg allergy among

children with positive serum OVM-sIgE. Affinity of sIgE was known to

critically regulate basophil/mast cell degranulation in vitro, however little

is known whether avidity of sIgE is involved in IgE-mediated heated egg

allergy in young children in vivo.

METHODS: This cross-sectional case-control study enrolled 59 children

(2 to 3 yo) with low levels of OVM-sIgE (0.7 to 17.5 UA/mL) as measured

by ImmunoCAP who underwent an oral food challenge test (OFC) at the

National Center for Child Health and Development in Tokyo between

November 2013 and January 2019. The avidity of OVM-sIgE (IC50-OVM-

sIgE (nM)) was measured by competitive binding inhibition assay using

densely carboxylated protein (DCP)-chip (Immun Inflamm Dis 2019,

7:74-85).

RESULTS: The avidity of OVM-sIgE was significantly higher in children

whowere allergic to, than in thosewhowere tolerant of heated egg. Receiver

operating characteristic analysis showed that a combination of the serum

OVM-sIgE level and the avidity ofOVM-sIgE ratio (OVM-sIgE/IC50-OVM-

sIgE) had a largerAUC (0.913; 95%CI 0.842-0.983) thanOVM-sIgE level or

OVM-sIgE/total IgE ratio alone (0.777; 95%CI 0.623-0.931, 0.763; 95%CI

0.63-0.897, respectively) in predicting heated egg allergy.

CONCLUSIONS: Our findings suggested that not only the quantity of

sIgE but also the quality of sIgE is involved in heated egg allergy, and a

combination of these two factors may help more accurate diagnosis of egg

allergy.
703 Predicting the Natural Development of Peanut
Tolerance using Longitudinal Trajectories of
Peanut-specific Serum Immunoglobulin E
Neha Agnihotri, MD1, Christopher Warren2, Priyam Doshi1, Kelly New-

hall3, Aaron Donnell, MD FAAAAI4, Ruchi Gupta, MD MPH5; 1North-

western University, 2University of Southern California, 3Chicago Family

Asthma & Allergy, S.C., 4Chicago Family Asthma & Allergy, SC, 5North-

western Medicine.

RATIONALE: An estimated 20% of peanut-allergic children will

outgrow their allergy, but little is known about clinical factors that may

predict tolerance. We hypothesized that a more rapid annual decline in

peanut-specific serum IgE (psIgE) leading up to oral food challenge (OFC)

increases the likelihood of passing a peanut OFC.

METHODS: A retrospective chart review of patients with an ICD-9/

ICD-10 diagnostic code for peanut allergy, seen between January 2010

to July 2019 at a private Chicago allergy clinic, was performed. Patients

ages 0-20 years old with >_2 psIgE values with at least one between

0.10-100 kU/L were included. Multilevel linear growth curve models

were fit to compare psIgE trajectories among patients who passed/failed

OFC.

RESULTS: The analytic sample (N5108) was 62% male, mean age of

7.9 years (SD53.9), and averaged 3.2 years of annual psIgE lab values.

68% of participants passed peanut OFC [MpsIgE50.9(SD51.0)], while

32% failed [MpsIgE53.5(SD55.8)]. When all years of data were

modeled (range 2-7 years), the mean annual rate of change in psIgE

for children who passed OFC was -0.6 kU/L(SE50.2) compared to

-0.1 kU/L(SE50.2) in those who failed (p50.04). Modeling only

the last 4 years of annual psIgE values, the mean annual rate of
change in psIgE among children who passed OFC was -0.6 kU/

L(SE50.2) compared to -0.3 kU/L(SE50.3) among those who failed

(p50.24).

CONCLUSIONS: Steeper annual decreases in psIgE values are associ-

ated with increased probability of passing a peanut OFC. Further studies

with larger samples are needed to better understand the utility of

longitudinal sIgE trajectories for predicting tolerance.
704 Determining Safety and Predictive Success of
Baked Egg Oral Food Challenges in Infants/
Toddlers
Mharlove Andre, BA1, Yamini Virkud, MD FAAAAI1, Arielle Hazi2,

Wayne Shreffler, MD PhD FAAAAI1, Michael Pistiner, MD MMSc1;
1MassGeneral Hospital for Children, Harvard, 2Massachusetts General

Hospital.

RATIONALE: Infants/toddlers have traditionally been excluded from

participating in Baked-Egg Muffin Oral Food Challenges (BEMOFCs) for

safety concerns. Retrospective chart review was performed on clinically

necessary BEMOFCs in this population to demonstrate their safety and

explore criteria that might predict which populations can safely introduce

baked-in egg at home.

METHODS: Infants/toddlers ages 5-35 months participated in

BEMOFCs from 2017-2019 in a specialty hospital unit. BEMOFC

referrals were based on Egg White Skin Prick Testing (EW-SPT),

Ovomucoid IgE (OM-IgE), and Egg White IgE (EW-IgE). History of

other food allergies (HFA), eczema, and asthma were considered for

association with risk for food allergy. Differences in outcomes

between patients <12 months and 12-35 months were noted.

Statistical analyses were performed using Chi-squared tests, Fisher

tests, and paired T-tests.

RESULTS: One hundred and twenty-six BEMOFCs occurred (71.4%

pass, 23% fail, 5.6% indeterminate). Pass-fail rate was not statistically

different by EW-SPT size, OM-IgE levels, HFA, eczema, and asthma.

Differences in pass-fail rate approached statistical significance (p50.0504)

between patients <12 months (62.1% pass) and 12-35 months (80% pass).

Differences in average EW-IgE between patients who passed (4.0 kU/L,

65.6) and failed (8.1 kU/L, 68.9) were statistically significant

(p50.0382). 13.8% of failed patients required epinephrine (n54). None

required oxygen, intravenous fluids, intravenous/intramuscular steroids,

bronchodilators, or transfer of care.

CONCLUSIONS: Performing BEMOFCs in infants/toddlers is safe and

there are minimal differences in outcomes by age when considering

EW-SPT, OM-IgE, HFA, eczema, and asthma. EW-IgE levels <4 kU/L

and age >12 months may be helpful for predicting safe home-

introduction.
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705 Age Differences in Food Reaction Severity
During Oral Food Challenges in a Large
Pediatric Population
Peter Capucilli, MD1, Katie Kennedy, MD1, Maria Katerina Alfaro1,

Zachary Spergel2, Stacy Dorris, MD FAAAAI3, Jonathan Spergel, MD

PhD FAAAAI1; 1The Children’s Hospital of Philadelphia, 2Union County

Magnet High School, Scotch Plains, NJ, 3Vanderbilt University Medical

Center.

RATIONALE: Food allergy (FA) reactions can range in severity from

mild to life threatening. Concern for severe reactions in young children

may lead to over-screening thereby potentially delaying oral introduction.

METHODS: Retrospective review of all oral food challenges (OFC) from

9/9/16 to 2/28/19 at Children’s Hospital of Philadelphia and Vanderbilt

University Medical Center. Severe reactions were defined by epinephrine

requirement and involvement of lower respiratory (LV) or cardiovascular

(CV) sub-scores on the PRACTALL Bock DBPCFC scale. Chi-squared

analysis was performed for age comparisons: 0-1 years (infants), 1-2 years

(toddlers), 3-5 years (young children), 6-12 years (older children), 13-18

years (teens). Age-based mortality data from The National Food Allergy

Death Registry were also analyzed.

RESULTS: Atotal of 746OFC reactionswere reviewed.Of these, 143 (19%)

involved CVor LR symptoms and 440 (59%) required epinephrine. Infants

and toddlers had significantly fewer reactions involving either CV or LR

symptoms (3% and 12%, respectively) vs older age groups (23% in young

children, p50.008 and p50.02; 22% in older children, p50.02 and p50.02;

19% in teens, p50.04 and p5non-significant vs toddlers). Similarly,

epinephrine requirement was lower in composite infants and toddlers (47%)

compared to young children (61%, p50.007), older children (62%, p50.002)

and teens (67%, p50.003). FA deaths were highest in teens (63%) and older

children (34%). Notably, no deaths were reported in infants under age 1.

CONCLUSIONS: Severe FA reactions and mortality increase with age

and are particularly low in infants, supporting early allergen oral

introduction.
706 Outcomes of Seed Oral Food Challenges in a
Large Pediatric Center
O
N
D
A
Y

Tara Sarin, MD1, Maureen Egan Bauer, MD2, Matthew Greenhawt, MD

MBA MSc FAAAAI2; 1Children’s Hospital of Colorado/ UC Denver,
2Children.

RATIONALE: Seed allergy, primarily sesame, is reportedly increasing in

prevalence. Accurate diagnosis can be challenging, and sensitization

common. We sought to evaluate outcomes of seed oral food challenges

(OFC) among seed sensitized children.

METHODS: We performed a retrospective chart review of patients at a

tertiary pediatric referral center from June 2014 to August 2018 who

underwent seed OFC.

RESULTS: A total of 119 patients underwent seed OFCs, (70 sesame, 49

other seeds), with 89% passing their challenge. The mean age was 6 years,

73% had eczema, 38.1% had asthma, and 95% also avoiding another

allergen. There were no significant age differences in onset of initial

reaction, sesame versus non-sesame challenged patients, or by OFC

outcome. Within the cohort, 62% of patients undergoing OFC were seed

sensitized without a history of ingesting the seed, including 48.8% also

avoiding peanut. There were significantly larger mean initial sIgE levels

and mean wheal sizes in the sesame than non-sesame challenged patients

(p50.04, p50.01, respectively). There was no association between OFC

outcome andmost recent seed sIgE. However, meanmost recent wheal size

was predictive, and a 10mmwheal had an adjusted 50%negative predictive

value for passing the OFC independently for both sesame or any seed.

CONCLUSIONS: In our cohort, most patients undergoing seed OFC

passed, but were mainly seed sensitized without a prior reaction history.

Restraint in testing such patients without a reaction history or history of

seed ingestion should be considered, given mean wheal size of 10mmwere

only 50% predictive of failing an OFC.
707 The Diagnostic Utility of IgE to Ses i 1 Singly,
and In Combination with Basophil Activation
and Skin Prick Testing For the Diagnosis Of
Sesame Food Allergy.
Michael Goldberg, MD PhD1, Michael Appel2, Liat Nachshon, MD3, Po

Hsuan Huang4, Naama Epstein-Rigbi2, Michael Levy, MD FAAAAI5,

Jonas Lidholm, PhD6, Arnon Elizur7; 1Institute of Allergy and Immu-

nolgy, Yitzhak Shamir Medical Center, 2Yitzhak Shamir Medical Center,
3Assaf-HarofehMedical Center, 4Thermo Fisher Scientific, Uppsala, Swe-

den, 5Assaf Harofe Medical Center, 6Thermo Fisher Scientific, 7Institute

of Asthma Allergy & Immunology.

RATIONALE: The prevalence of sesame food allergy (SFA) has

increased over recent years, with the potential of anaphylactic reactions

upon exposure. Diagnostic methods as alternatives to the oral food

challenge (OFC), the diagnostic standard, are being investigated.

METHODS: Patients (n542) with suspected SFA completed an open

OFC to sesame or reported a recent confirmed reaction. Serum levels of Ses

i 1-specific IgE (Ses1-IgE), skin prick tests (SPT) (100 mg/mL sesame

protein) and basophil activation tests (BAT) were evaluated for each

patient. The diagnostic utility of these tests was evaluated at a 95% PPV,

with the outcome measure being the number of OFCs required.

RESULTS: Twenty-seven patients (64%) were diagnosed with SFA. ROC

curve analysis for Ses1-IgE yielded an AUC of 0.88 60.11. The optimal

cut-off level of 2.01 kUA/L (95% PPV and Youden’s index:

sensitivity50.74, specificity50.93) categorized 21 patients as allergic.

Six additional patients who had Ses1-IgE <_0.1 kUA/L were diagnosed

accurately as non-allergic, leaving 15 patients (36%) requiring OFC

(n57 allergic, n58 non-allergic). An alternative strategy utilized Ses1-

IgE and BAT (11.6% CD63, Youden’s index) in combination, after SPT

screening. Among the 28 patients with ambiguous SPT, (wheal diameter
>_3mm, and <13mm (95% PPV), 12 SFA patients were identified positive

for both tests with no false positives. Seven patients negative for both tests

were conclusively identified as non-allergic. The remaining nine patients

(21%) required OFC.

CONCLUSIONS: Ses1-IgE can decrease the need for OFC in most SFA

patients, with additional improvements utilizing SPT and BAT. A pro-

spective cohort trial is necessary to validate these results.
708 Fish and Shellfish Graded Oral Food Challenge
Outcomes in a Pediatric Tertiary Care Center
Zachary Rubin1, Brooke Polk, MD1, Hongjie Gu1; 1Washington Univer-

sity School of Medicine in St. Louis.

RATIONALE: There is sparse data regarding the predictors of oral food

challenge failure and reaction severity for fish and shellfish in children.

METHODS: A retrospective chart review was performed for children

who had a graded oral food challenge (GOFC) to either fish or shellfish at a

pediatric tertiary care center from 2008 through 2019.

RESULTS: Sixty-three (60% male; average age 8; range 1-21 years) oral

food challenges were performed, of which 21 were fish and 42 were

shellfish. There were 14 (22%) challenge failures and the failure rate was

similar between fish (24%) and shellfish (21%). Forty-five children

performed an oral food challenge with a history of known IgE-mediated

symptoms. Of those, 5 of 6 children who had a history of anaphylaxis had a

successful oral food challenge. Therewas no difference in challenge failure

due to age, history of atopy or their initial allergic reaction history. The

clinical characteristics of the challenge failures were similar between fish

and shellfish. A positive skin prick test to fish or shellfish did not increase

the risk of a challenge failure.While the challenge failure rate did not differ

for the shellfish-specific IgE (sIgE) level, there was a significant difference

for fish (median <0.34 kU/L vs <1.37 kU/L; P 5 0.049).

CONCLUSIONS: A retrospective study of food challenges to fish and

shellfish showed that the failure rate was low. While fish and shellfish

allergy are rarely outgrown, children who have a low sIgE and/or skin

testing can successfully outgrow their food allergy.
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709 Phenotypes in Cow�s Milk Allergy: Redirecting
far away of Casein allergy
Paloma Poza Guedes, MD1, Ruperto Gonzalez Perez, MD PhD1, Victor

Matheu, MD, PhD1, Cristina Alava Cruz, MD1, Elena Mederos Luis1, In-

maculada Sanchez-Machin, MD PhD1; 1Hospital Universitario de Cana-

rias, Tenerife, Spain.

RATIONALE: Although cow�s milk allergy (CMA) elicits different

patterns of protein sensitization and casein sensitization is a risk factor

for enduring CMA, both conditions may not necessarily concur. In the

present study we have retrospectively investigated the initial CM IgE-

profile once the first diagnosis was reached in a cohort of CMA patients.

METHODS: We reviewed the clinical records from our Institution of

patients with persistent CMA over the past 8 years.Skin prick test and serum

specific-IgE CM proteins have been sequentially measured every 6 months.

All patients had a confirmatory open challenge with CM to confirm the

diagnosis when requested. Subjects were classified into different categories

based on their prominent sensitization profile at their CMA debut.

RESULTS: A total of 89 patients with persistent CM allergy were

founded. At present time 54% had casein (CS) as their prominent

sensitization, followed by alfa-lactoalbumin (ALA) and CS (15%), while

ALAwas only present in 31% of the subjects.

By the time of the first CMA diagnosis (100% in the first 8 months y.o.) the

most prevalent sensitization (42%) was betalactoglobulin (BLG), followed

by both ALA and CS (23%) and interestingly only 10% showed CS as the

main milk protein sensitization.

CONCLUSIONS: The early identification of specific sensitization profile

like different CMA phenotypes may foster the use of personalized dietary

recommendations.

Early-in-life dietary CMA phenotype-targeted interventions could display

a role as a potential therapeutic tool to achieve a better prognosis, like the

early introduction of yogurt in BLG-allergic patients had been described

previously.
710 Trends in Specific IgE Antibody Levels in Food-
induced Anaphylaxis
Sofianne Gabrielli, MSc1, Ann Clarke2, Alexandra Langlois3, Sarah De

Schryver4, Moshe Ben-Shoshan, MD FAAAAI5; 1McGill University

Health Centre, 2University of Calgary, 3Sainte-Justine University Hospi-

tal, 4Sint-Lucas hospital, Ghent, 5Montreal Children.

RATIONALE: Data is sparse on specific IgE (sIgE) levels before, during

and after food-induced anaphylaxis. We aimed to assess the differences in

sIgE at these three times.

METHODS: Children presenting to the Emergency Department of the

Montreal Children’s Hospital with anaphylaxis were recruited from 2013

to 2019. SIgE of the suspected culprit allergen and unrelated foods were

drawn within two hours and at least 24 hours later. Chart review was

conducted to determine if sIgE was measured prior to reaction. SIgE levels

were compared with the paired Wilcoxon test.

RESULTS: SIgE during and post-reactionwere collected in 47 patients. For

the culprit food, mean sIgE was significantly higher post-reaction compared

to during reaction (mean difference of 8.14 kUa/L, p-value5 2.93 x 10-5).

There was no significant difference in mean sIgE for unrelated foods (mean

difference5 0.70 kUa/L, p-value5 0.391). Multivariable linear regression

predicted a greater difference in sIgE was associated with reaction to tree

nuts (beta-coefficient 1.64 (95%CI, 0.65, 2.63)), while adjusting for tryptase,

age, sex, reaction severity, and difference in sIgE of unrelated food.

A subset of 5 patients had sIgE measured prior, during, and post-reaction.

The mean decrease from pre-reaction to during reaction sIgE was 1.30

kUa/L (p-value 5 0.0907). The mean increase from during reaction to

post-reaction sIgE was 7.03 kUa/L (p-value 5 0.211). The mean increase

from pre-reaction to post-reaction was 5.72 (p-value 5 0.909).

CONCLUSIONS: There may be a trend in culprit sIgE food levels to

decrease from pre-reaction to during reaction and then increasing post-

reaction.
711 Oral Food Challenge (OFCs) Trends & Outcomes
in a Community Allergy Practice
Mahta Mortezavi1, Allison Ramsey, MD FAAAAI1, Theresa

Bingemann, MD FAAAAI2, ShahzadMustafa, MD FAAAAI1; 1Rochester

Regional Health, 2Rochester General Hospital.

RATIONALE: There is limited data regarding oral food challenges (OFC)

in non-academic settings. We characterized OFCs in an outpatient allergy/

immunology practice.

METHODS: OFCs performed from 6/2019-8/2019 at Rochester Regional

Health were tracked. Demographic information, clinical history of food

allergy (FA), food-specific skin prick testing (SPT), serum specific IgE

(sIgE), challenge indication, and challenge outcome were collected.

RESULTS: There were 137 OFCs. The median age was 7 years (range5
0.83-49), with 91/137 (66%) male participants. OFC indications were 54/

137 (39%) to assess for FA resolution, 48/137 (35%) for FA confirmation,

26/137(19%) to introduce baked egg or milk, and 9/137 (7%) to facilitate

food introduction. Foods challenged [% of all challenges, median SPT

(IQR),median sIgE (IQR)] were: tree nuts [32%, 3 (3-5), 0.52 (0.05-2.22)],

peanut [13%, 4.5 (3-10), 0.7 (0.29-2.88)], baked egg [13%, 5 (3-8), 14.7

(4.79-17.6)], concentrated egg [12%, 5 (3-6), 4.76 (1.59-25.7)], sesame

[7%, 9.5 (5-10), 0 (0-2.4)], concentrated cow’s milk [5%, 7.5 (6.25-9.5),

2.18 (1.41-9.67)], baked milk [4%, 7 (5.75-8.75), 2.05 (1.58-3.03)], and

other (14%). Challenges were passed in 101/137 (74%), failed in 34/137

(25%), and not completed in 2/137 (1.5%) patients. Baked egg was the

most commonly failed challenge 9/34 (27%), followed by tree nuts 8/34

(23%), sesame 5/34 (15%), peanut 4/34 (12%), milk 3/34 (8.8%) and

finned fish 2/34(6%). Ten of 34 (29%) of patients required epinephrine and

17/34 (50%) were treated with an antihistamine alone.

CONCLUSIONS: Our study provides a real world characterization of

OFCs to aid in risk stratification of patients in non-academic settings.
712 Infant vs Toddler Reaction Severity During Oral
Food Challenges
Maria Katerina Alfaro1, Katie Kennedy, MD1, Zachary Spergel2, Stacy

Dorris, MD FAAAAI3, Jonathan Spergel, MD PhD FAAAAI1, Peter Ca-

pucilli, MD1; 1The Children’s Hospital of Philadelphia, 2Union County

Magnet High School, Scotch Plains, NJ, 3Vanderbilt University.

RATIONALE: Few studies have investigated food allergy reaction

severity in children under the age of 2 years during oral food challenges

(OFCs).

METHODS: Retrospective review of OFCs from 9/9/2016-2/28/2019 at

Children’s Hospital of Philadelphia and Vanderbilt University Medical

Center in children ages 0-2 years. Total and individual scores on

PRACTALL Bock scale and CoFAR Anaphylaxis Severity Score were

compared between infants (0-1 years) and toddlers (1-2 years) using chi-

squared analysis and t-test for differences in means.

RESULTS: 163 OFCs with reactions were reviewed consisting of 89

individual infants and 67 toddlers. Of the 156 patients, 116 (74%) had at

least one atopic condition (allergic rhinitis, eczema, asthma). For individ-

ual CoFAR scoring grades, there were no differences between age groups:

(Grade 1, p5 0.41; Grade 2, p50.52; Grade 3, p5 > 0.99). Similarly, no

difference was observed comparing mean CoFAR score: infant mean 1.76

(range1-3) vs toddler mean 1.67 (range1-3); p50.35. Comparison of total

PRACTALL Bock scores was also not statistically significant: infant mean

5.01 (range 1-12) vs toddler mean 4.72 (range 1-15); p50.13. Notably,

however, no patients in either age groupmet reaction criteria for Grade 4 or

5 on CoFAR scoring. Further, no infants met PRACTALL Bock scale

criteria for any cardiovascular/neurologic symptoms. Most reactions

involved either cutaneous and/or gastrointestinal symptoms (98% infants,

94% toddlers).

CONCLUSIONS: Despite no statistical significance between CoFAR and

PRACTALL Bock scale scores comparing infant and toddler cohorts,

reactions in this age range do not appear to frequently meet high severity

criteria on either scale.
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714 Species-specific evaluation of a patient with
suspected crab allergy
Michelle Clark1, John Cohn, MD FAAAAI2, Ajay Nayak, PhD2, Henry

Morelli2, Megan Ford, MD2; 1Thomas Jefferson University; A.I duPont

Hospital for Children, 2Thomas Jefferson University.

RATIONALE: Conserved sequence identity between shellfish allergens

has been described but clinical significance is poorly understood. We

present a patient with negative commercial skin prick testing (SPT) and

serum specific IgE (sIgE) testing to crab but anaphylaxis with oral food

challenge (OFC) to snow crab despite sustained oral tolerance to blue crab

and other shellfish.

METHODS: SPT was preformed to house dust mite (HDM), fresh crabs

and commercial crab extract, as well as sIgE to crab. Western blot analysis

was conducted using patient serum on crude protein extracts isolated from

different crab species, SPT reagents and tropomyosin.

RESULTS: SPTwas positive to HDM but negative to shellfish, including

crab (Atlantic blue crab, Callinectes sapidus). Crab sIgE (snow crab,

Chionoecetes opilio) <0.10 kU/L and total IgE 19 IU/mL. SPT to fresh,

steamed, unseasoned crabmeat was 3mm to Dungeness and King crabs

and 1mm to snow crab. Patient developed urticaria, nausea and severe

abdominal pain after the secondOFC dose (less than 3g snow crab protein).

In western blot analysis, the IgE profile was unremarkable when patient

serum was compared to serum obtained from a control. In the same anal-

ysis, while the patient serum was positive to HDM, patient was negative

for IgE to tropomyosin.

CONCLUSIONS: Our studies demonstrate limitations of current diag-

nostic approaches in capturing allergy to specific crab species. Additional

studies with inclusion of more patients, extract lots, and expanded

individual shellfish should provide more detailed insights into shellfish

allergy and understanding of diagnostic extract and variability.
715 A Review Of Peanut Oral Food Challenges In
Patients With No Or Minimal Sensitization To
Ara H2
O
N
D
A
Y

Michelle El-Hosni1, Sofija Volertas, MD2, Neesha Patel, MD1, Emily

Hautman, MD1, Marisa Coury1, Marc McMorris, MD3, Alan

Baptist, MD MPH FAAAAI4, Georgiana Sanders, MD MS FAAAAI5,

Malika Gupta, MD1; 1University of Michigan, 2University of North Car-

olina, 3University of Michigan Medical School, 4University of Michigan,

Division of Alle, 5University MI Medical Center.

RATIONALE: Ara h2 is considered the best predictor of systemic peanut

reactions with some studies showing a negative predictive value of 100%

using a cutoff value of <0.1 kU/L. However, the data are varied.

METHODS: We retrospectively examined the outcomes of 82 peanut oral

food challenges (P-OFCs) conducted on patients with minimal or no Ara

h2 sensitization. Patients had either no (Ara h2 <_0.1 kU/L) sensitization

(NS) or minimal (Ara h2 >0.1 but <0.35 kU/L) sensitization (MS) to Ara

h2.

RESULTS: Of 82 patients, 91% (75/82) had NS and 9% (7/82) had MS.

The mean age of patients was 6.3 years (7 months to 29 years). Of all P-

OFCs, 84% (69/82) had a pass outcome and 16% (13/82) had failed

outcomes. Epinephrine use in failed challenges was 31% (4/13). Pass rate

was 87% (65/75) in the subgroup with NS and 57% (4/7) withMS. Patients

with NS were 5.7 times more likely to pass a P-OFC than those with MS

(p50.008). The odds of failing P-OFC was 4.9 times greater in patients

with MS versus NS (p 50.058). In the NS group, mean skin prick test

wheal of those failing P-OFCs was 4.1 mm (0-14 mm) and 3.2 mm (0-14

mm) for those passing P-OFCs.

CONCLUSIONS: The majority of patients with no or minimal sensiti-

zation to Ara h2 pass P-OFCs (84%). Of those who fail challenges in this
group, a substantial proportion require epinephrine (31%). The trend

towards increased risk of P-OFC failure with minimal sensitization to Ara

h2 warrants further exploration.
716 Differences in the Evaluation of Skin Prick
Testing Results for Food Allergy Diagnosis
Between US and UK Physicians.
Roman Deniskin1, Aikaterini Anagnostou, MD MSc PhD FAAAAI2;
1Baylor College of Medicine, 2Texas Children.

RATIONALE: Skin-prick testing (SPT) is an important diagnostic tool for

assessing IgE-mediated hypersensitivity to food allergens. We examined

regional differences between the United States versus the United Kingdom

in evaluating SPTwheal and flare reactions for food allergy diagnosis.

METHODS: A short, four-question survey was circulated via the national

allergy/immunology societies (ACAAI and BSACI) to allergy specialists in

the US and the UK in 2017 and 2018 respectively. Data was analyzed using

contingency tables and Chi-Square-Test or Fisher-exact t-test statistics.
RESULTS: The total number of responders were n5478 in the US and

n5159 in the UK. When evaluating for food allergies, a higher percentage

of US allergists measure both the wheal and the flare compared to UK

physicians (82 vs 14 %, p<0.01). Many more UK allergists ignore the flare

in the absence of the wheal (79 vs 69 %, UK vs US; p50.02). Fifty-eight

percent of US physicians will consider a positive flare response compared

to only 22 % in the UK (p<0.01). Finally, the providers’ practice with

regards to measuring/considering the flare did not change over time in

either region based on self-report (82 vs 84 %, US vs UK; p50.63).

CONCLUSIONS: There are significant differences in SPT interpretation

practices between allergists in the US and the UK, which may reflect

regional diagnostic criteria standards. This has important clinical impli-

cations on the diagnosis and management of IgE-mediated allergic

diseases. Our survey underscores the importance of standardizing SPT

interpretation for the evaluation of food allergies in different countries.
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717 Egg And Milk Open Oral Food Challenges As A
Safe Daily Routine Tool To Evaluate Allergy
Evolution, In A Tertiary Paediatric Allergy Unit
Beatriz Moya1, Celine Galleani1, Isabel Fern�andez2, Silvia Sanchez-Gar-

cia2, Pablo Rodriguez Del Rio1, Carmelo Escudero Diez2, M. Dolores Iba-

nez2; 1Ni~no Jes�us University Children�s Hospital, Madrid, Spain, 2Ni~no
Jes�us University Children�s Hospital.

RATIONALE: Oral food challenges (OFCs) are the gold standard for food

allergy (FA) diagnosis, but are not risk-free. We describe the results of

OFCs performed on children in a tertiary allergy unit.

METHODS: We retrospectively collected data frompatientswith suspected

IgE-mediated egg ormilk FAwho underwent an openOFCbetween January-

October 2018 in a tertiary allergy unit to confirm tolerance to the food.

RESULTS: We performed 291 OFCs on 263 children (61.9%male) with a

median age of 3y.o. (2months-15y.o), for: raw egg (129; 44.3%), boiled egg

(73; 25.1%) and milk (89; 30.6%). 56 (21.3%) patients had baseline

asthma. 177 (60.8%)OFC subjects showed sensitization to the culprit food.

Themedian specific-IgEwas 0.27kUA/L for casein and 0.79kUA/L for egg

white. Of the 235 (80.8%) OFCs subjects that were negative, 127 (54.0%)

were sensitized to the culprit food. For positive OFCs, adverse reactions

were observed in 27.4% of boiled egg, 14.0% of raw egg, and 20.2% of

milk. The organ most frequently affected was gastrointestinal in raw egg

(61.1%), cutaneous in boiled egg (70%) and respiratory in milk (50%). All

responded well to treatment.

CONCLUSIONS: In our experience OFCs were seen to be a safe tool in

an experienced center, where most of the OFC results were negative.

Patients with adverse reactions only showed mild to moderate symptoms,

which were easily controlled with rescue medication. This data supports

the use of OFCs as a safe tool to evaluate the natural evolution of milk and

egg allergies.
718 High Dimensional Basophil Activation By Mass
Cytometry: Utility Of Lyophilized Activation Kits
Nicole Ramsey1, Charuta Agashe1, Adeeb Rahman1, Cecilia Berin, PhD2;
1Icahn School of Medicine at Mount Sinai, 2Mount Sinai School of

Medicine.

RATIONALE: Basophil activation tests (BATs) can distinguish peanut

allergy (PA) from sensitization. Our objective was to develop a standard-

ized user-friendly high-dimensional assay to profile the allergic response

of all cells in whole blood.

METHODS: We developed a 29-marker mass cytometry panel to

measure activation markers. Lyophilized tubes were prepared containing

Arah1 ,2, 3 (1, 10 or 100 ng/ml each) plus fixation-sensitive antibodies.

Whole blood collected in heparin tubes from 22 subjects (12 PA, 10

atopic controls (AC)) were analyzed. Samples were frozen for up to 8

months before analysis in batches. Basophils were gated manually as

CD66b-CD3-CD19-CD123+HLADRlow events. Median intensity of

staining or percent positive populations were analyzed using two-way

ANOVA.

RESULTS: Patients were: median age 10 years, 73% male, 75%

Caucasian (n516), 15% Hispanic (n511). Surface markers upregulated

on basophils in PA but not AC in response to peanut stimulation included

CD63, CD203c, CD164, HLA-DR, and the platelet marker CD61.

Phosphorylation was observed on p38, ERK1/2, MAPKAP2, S6, and

CREB in PA but not AC in response to peanut stimulation. ROC curves

using CD203c (AUC50.88) and CD61 (AUC50.96) were the most

predictive of PA. There were no significant changes noted in neutrophils,

eosinophils, or dendritic cells.

CONCLUSIONS: Mass cytometry using pre-loaded lyophilized activa-

tion tubes is a feasible approach for high dimensional analysis of the

response to allergen. Only basophils showed evidence of activation in

response to peanut. We identified 10 markers of activation, and future

studies will examine the utility of these markers in predicting threshold,

severity, and response to treatment.
719 Analysis of tree nut oral food challenges
performed at a single center over a 12-year
period
Cynhia Hsu1, Meagan Yong1, Kathryn Hulse, PhD2, Melanie

Makhija, MD3, Anne Marie Singh, MD4; 1Northwestern University Fein-

berg School of Medicine, 2Northwestern University, 3Ann and Robert H

Lurie Children, 4University of Wisconsin.

RATIONALE: Although allergy to tree nuts is often considered a single

entity, there is heterogeneity in patient reactivity and response to different

tree nuts. We sought to characterize tree nut oral food challenges in a

diverse population performed at a single center over a 12-year period.

METHODS: A retrospective chart review was conducted in children (0 to

18 years) who completed an unblinded oral food challenge (OFC) to a full

serving of any tree nut from 2007-2019 at Lurie Children’s Hospital.

Challengeswere performed in the course of clinical care at the discretion of

the patients’ primary allergy provider. Challenges were typically per-

formed to determine tolerance.

RESULTS: 397of the1042 treenut oral food challengeswere reviewed:111

almond, 56 cashew, 61 hazelnut, 44 pecan, 46 pistachio, 52 walnut, 10

macadamia, 12 pine nut, and5brazil nut. Themeanage atOFCwas8.3years,

52% of patients were male, 65% were Caucasian. Overall, 75% of children

passed their OFC. The median IgE of all passed OFCs was 0.62kU/l vs

1.66kU/L in failed OFCs (p<0.001). Interestingly, almost all patients passed

OFC to almond (97%), hazelnut (92%) and brazil nut (100%). Pass rates for

other nuts were: 61% cashew, 61% pistachio, 54%walnut, 50% pecan, 78%

macadamia, 80% pine nut. Among the children that failed their OFC, 46%

received epinephrine, and 37% were treated with antihistamines alone.

CONCLUSIONS: The majority of patients pass low risk almond,

hazelnut and brazil nut OFCs whereas there are lower pass rates for the

other tree nuts.
720 Mapping Epitopic Regions of Cysteine Protease
Allergen from Phaseolus vulgaris.
Akansha Sharma1, Naveen Arora, PhD2, Janendra Batra, PhD3; 1Allergy

& Immunology Section, CSIR-IGIB, 2CSIR-Institute of Genomics & Inte-

grative, 3Jamia Hamdard, Delhi, India.

RATIONALE: Phaseolus vulgaris triggers allergic reactions in Indian

population. In the present study, B & T-cell epitopes of cysteine protease

allergen were identified and validated using in-silico methods.

METHODS: Homology-model was generated by modeller9.19v software

and epitopes were predicted by a combination of in-silico tools. Linear B-

cell epitopes were predicted byABCpred, BCpred, conformational epitopes

by DISCOTOPE2.0 & Ellipro and T-cell epitopes byMHCpred, Propred &

IEDB. Final prediction involves consensus sequence from both linear &

conformational epitopes. Further, epitopes were assessed for secondary-

structure, surface-accessibility, epitope-conservancy and Property-distance

(PD) values usingSDAPallergen database and population coverage analysis

on IEDB server. Epitopes were validated using in-silico tools.
RESULTS: Ricinus communis protease taken as template has 63% homol-

ogy with query sequence. 500 3D-model was generated and the best model

with 96% overall-quality and 92% residues in most favourable region of

Ramachandran plot was selected for prediction. Four B-cell B1(45-59

amino acid), B2(145-160), B3(173-183) and B4(210-225) and four T-

cell T1(11-25), T2(190-199), T3(251-265) and T4(342-356) epitopes

were predicted and were in coil-helical region except T3. PepCalc server

showed 4 B-cell, T1 & T3 epitopes were in hydrophilic region while

T1,T4 in hydrophobic region. Epitopes showed 52-95% conservation in

B-cell and 4-69% in T-cell epitopes. Further, PD values(<10) showed sim-

ilarity with allergens from Ananas comosus, Actinidia delicosa, Carica
papaya and Dermatophagoides farinae. MHC-class II analysis showed

about 80%-coverage in Indian population.

CONCLUSIONS: B & T-cell epitopes were predicted by bioinformatic

tools and validated by in-silco methods. They have cross-reactivity with

known food allergens and have potential for diagnostics.
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721 Antigen analysis of shrimp allergy using clinical
research system for allergic disease
''MINERVA''
Masashi Nakamura, PhD1, Akiko Yagami, MD2, nayu sato1, Satoshi

Ohno3, tomomi sakai1, Yuji Aoki1, kayoko suzuki2, Naoshi Shimojo1, hir-

oki kitano4, Kayoko Matsunaga, MD5; 1Department of Integrative Medi-

cal Science for Allergic Disease, Fujita Health University School of

Medicine. Department of General Research and Development Institute,

Hoyu Co., Ltd, 2Department of Allergology, Fujita Health University

School of Medicine. Fujita Health University General Allergy Center in

Bantane Hospital, 3Faculty of Engineering, Gifu University, 4Department

of General Research and Development Institute, Hoyu Co., Ltd, 5Depart-

ment of Integrative Medical Science for Allergic Disease, Fujita Health

University School of Medicine. Department of Allergology, Fujita Health

University School of Medicine.

RATIONALE: We have established a clinical research system for allergic

disease ‘‘MINERVA’’ that integrates the latest information technology and

proteomics technology to realize an efficient implementation system for

food allergic research. In this study, we used the system for shrimp allergy,

identified and verified allergen components, and analyzed the IgE epitopes.

METHODS: Subjects were 29 cases (average age: 37 yrs, sex: 9 males, 20

females) registered in MINERVA, who had immediate allergic symptoms

after taking shrimp and were positive for a skin prick test and / or specific

IgE test for shrimp. Identification of allergen components was performed

by 2-D western blot (2D-WB) using the extracted shrimp protein and

verified by enzyme-linked immunosorbent assay using the recombinant

proteins synthesized in E. coli. To identify IgE epitopes, we evaluated the

binding of IgE to peptides derived from these proteins.

RESULTS: Eleven proteins were identified as allergen components,

including tropomyosin registered in WHO / IUIS, and it was found that

there were many cases sensitized to myosin heavy chain. Various IgE

epitopes were identified for each protein. In particular, it was confirmed

that the myosin heavy chain contains many IgE epitopes.

CONCLUSION: In shrimp allergy, several new antigens and the epitopes

were identified, and myosin heavy chain was found to be a particularly

important allergen component. The MINERVA system enables efficient

clinical research, and immunoproteomic technology is a powerful and

sensitive approach for comprehensive identification of food allergens.
722 The Combined Usage of Cor a 9 And Cor a 14 In
Hazelnut Allergy Diagnosis Could Bring About
Substantial Cost Savings To US Payors And
Caregivers: a Population-Based Simulation
Study
N
D
A
Y

BarbaraMascialino, PhD1, Esben Eller, PhDMSc2, Magnus Borres, MD

FAAAAI3; 1Thermo Fisher Scientific, 2Region Syddanmark, 3Uppsala

University & ThermoFisher Scient.

RATIONALE: Hazelnut allergy (HA) accurate diagnosis is crucial:

undetected patients may incur in severe reactions, while over-diagnosis

brings about avoidable costs to Payors and anxiety in patients. As

Component-Resolved Diagnosis (CRD) using Cora9 and Cora14 could

be useful in HA diagnosis, this theoretical study aims at benchmarking

these components when used alone or together. Results are input to a health

economics model to quantify the economic impact of HA when various

CRD paradigms are simulated in the US.

METHODS: There are 73.9 million children in the US [childstats.gov-

data], 147,800 being truly affected by hazelnut allergy [Valcour-2019].

Our model simulates three testing approaches: a) Cor a 9, b) Cor a 14

and c) both tests. Tests diagnostic accuracy was extracted from [Nilsson-

2019] for a) and b) and from [Eller, 2016] for c). Costs come from the liter-

ature [Gupta-2013, Couch-2016, CMS-data], and are expressed as 2019$.
The model output includes both direct medical costs and out-of-pocket

costs.

RESULTS: Testing option c) maximizes the number of correctly

diagnosed HA children (TPs5131,542), and minimizes the number of

False Negatives (FNs516,258) and their costs: a) $575,974,738, b)

$446,635,777, c) $222,408,139. Despite the increased costs of CRD

($10,210,024), testing with both components is the most cost-effective

solution, with total costs equal to $1,129,992,218/year ($1,390/child/year).

CONCLUSIONS: Our results show that combining Cora9 and Cora14 in

HA-suspected children in the US, could hypothetically lead to substantial

cost savings to US Payors and caregivers, and at a much lower cost per

child compared to what recently documented for food allergies ($4,184/

child/year [Gupta-2013]).
723 Delayed Anaphylaxis to Baked Egg and Baked
Milk Oral Food Challenges
Jennifer Yonkof1, Irene Mikhail, MD FAAAAI2, Benjamin Prince, MD

MCSI FAAAAI2, David Stukus, MD FAAAAI2; 1Nationwide Children’s

Hospital, 2Nationwide Children.

RATIONALE: Characteristics of reactions to baked egg (BE) and baked

milk (BM) during oral food challenge (OFC) compared to other food

allergens have not previously been described.

METHODS: We conducted a retrospective review of OFCs eliciting

objective reactions to BE, BM, milk, egg, peanut, and tree nuts, performed

at a pediatric tertiary care referral outpatient center between 6/1/2017-6/1/

2019.

RESULTS: We identified 53 BE/BM challenges (34 BE, 19 BM) and 121

challenges to other foods (14 egg, 25 milk, 52 peanut, 30 tree nut) that

elicited objective symptoms. Age, gender, level of sensitization, and

presence of asthma/eczema were similar between BE/BM and other foods.

In children reacting to BE/BM, initial symptoms occurred later (median 46

vs 25 min. after first dose;p<0.001) and after consuming a higher percent-

age of the target amount (median 35% vs 10%;p<0.01). Frequency of

anaphylaxis and epinephrine use were greater for BE/BM (41.5% vs

24.8%;p50.03), and median duration from first-dose to epinephrine

administration was longer (92.5 min. vs 61.0 min;p50.02). Anaphylaxis

occurred >_60 min. after challenge termination for abdominal pain or vom-

iting in 5 BE/BM challenges compared with one egg challenge (9.4% vs

0.8%;p<0.01). Severe anaphylaxis was more common during BE/BM

challenges, with more episodes of hypotension (5.7% vs 0%;p<0.05)

and hypoxemia (3.7% vs 0%;p50.03).

CONCLUSIONS: Children reacting to baked egg/baked milk challenges

had more frequent, more severe, and delayed-onset anaphylaxis compared

to other OFCs, with nearly 20% of anaphylactic reactions occurring >1

hour after challenge termination. Understanding these unique character-

istics is important when conducting these challenges.
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724 Development of a clinical research system for
allergic diseases, ''MINERVA''
Naoshi Shimojo1, Akiko Yagami, MD2, Yuji Aoki1, Masashi

Nakamura, PhD1, hiroki kitano1, kayoko suzuki2, Yasuto Kondo3, Taka-

hiko Horiguchi4, Kayoko Matsunaga, MD5; 1Department of General

Research and Development Institute, Hoyu Co., Ltd., 2Department of Al-

lergology, Fujita Health University School of Medicine, 3Department of

Pediatric, Fujita Health University School of Medicine, 4Department of

Respiratory Medicine II, Fujita Health University School of Medicine,
5Department of Integrative Medical Science for Allergic Disease, Fujita

Health University School of Medicine.

PURPOSE: Percutaneous sensitization and IgE cross-reactivity among

various allergens of food have increased complex cases with food allergy.

Therefore more advanced medical service is desired. We have integrated

clinical information and proteomics technology so far, to obtain useful

knowledge for the medical care. In this study, we developed an integrated

system named ‘‘MINERVA’’, which enables comprehensive analyses of

clinical and research data, in order to conduct more efficient clinical

research.

METHODS: MINERVA was developed focusing on following points:

① to registry easily patient data in multicenter institutes, including in-

dustry and academia, ① to ensure security in accordance with the lat-

est ethical guidelines and the Personal Information Protection Law in

Japan, and ① to efficiently analyze clinical information and research

data.

RESULTS:① By utilizing cloud center, it was possible to register with

MINERVA from geographically distant institutes. ① Clinical and

research data have been stored in physically different cloud centers at

MINERVA, and all data is encrypted. For decrypting those data, instal-

lation of decryption key is needed to each PC. ① Based on registered

these data, the function which can analyze with various viewpoints has

been introduced.

CONCLUSIONS: MINERVA has enabled us to efficiently conduct

clinical studies and support clinical practice. It is expected to lead to

the realization of the measures against allergic diseases by further

accelerating the clinical research by industry-medicine-(academia)

cooperation. Finally, we would like to introduce analysis case of IgE

cross-reactive allergen in soybean using BLAST and PHI (Pattern Hit

Initiated)-BLAST algorithms of NCBI implemented in MINERVA.
725 Predictors of adverse reactions among children
undergoing oral food challenges
Elena Montag1, Timothy Dribin, MD2, Perry Catlin1, David Schna-

dower1, Pavan Chundi, MS1; 1Cincinnati Children’s Hospital Medical

Center, 2Cicninnati Children’s Hospital Medical Center.

RATIONALE: Oral food challenges (OFC) are the gold standard for

diagnosing food allergies yet carry risk for adverse reactions

including severe reactions necessitating emergency department (ED)

care or hospitalization. The objective of the study was to assess the

prevalence and predictors of adverse reactions among children

undergoing OFC.

METHODS: Retrospective review of a prospectively collected data-

base of children presenting to Cincinnati Children’s Hospital allergy

clinic for diagnostic OFCs to milk, egg, peanuts, and tree nuts from

January 2013 to May 2019. Adverse reactions were defined as allergist

documentation of ‘‘failed OFC’’ and severe reactions were defined as

ED encounters for adverse reactions within 72 hours of OFC. Past

medical history and OFC data were analyzed using univariate and

multivariate logistic regression with backward elimination. Candidate

predictors included OFC food (milk, egg, peanut or tree nuts), prior

reactions to the food stratified by organ system involvement
(respiratory, dermatologic, gastrointestinal, or cardiovascular), and

history of allergic rhinitis or asthma.

RESULTS: Among 876 unique OFCs, 220 children (25.1%) had adverse

reactions, of which 17 (1.94%) and 3 (0.34%) resulted in ED visits and

hospitalizations respectively. In the multivariate analysis, only prior

respiratory reactions to the OFC allergen reached statistical significance

(OR 3.32, 95% CI 1.37, 8.06).

CONCLUSIONS: Adverse reactions are common among children

undergoing OFCs; however, severe reactions requiring ED care or

hospitalization are rare. Children with prior respiratory reactions to

the allergen may be at increased risk of severe reactions. This is

consistent with the known risk factors for severe anaphylaxis to food

allergens.
726 Increasing the Utilization Rate of Clinic Food
Challenges
Kathryn Zipps1, Luis Alvernaz1, Sandra Saab1, Karol Timmons, RN MS

CPNP1, Andrew MacGinnitie, MD PhD FAAAAI1, Brittany Esty, MD1;
1Boston Children’s Hospital.

RATIONALE: Food challenges remain the gold standard for diagnosis of

food allergies and the demand continues to rise. Past efforts to increase

access resulted in Saturday challenges in addition to weekday food

challenges. Despite improved access we have had continued issues with

utilization of existing food challenge slots. Efforts to improve utilization

rates proved challenging and improvements were difficult to sustain. We

hypothesized that standardization in processes prior to challenges would

decrease the number of no shows and same day cancellations by unpre-

pared or unaware families.

METHODS: The intervention focused on improving utilization by

increasing the fill rate of slots and decreasing the same day cancellation

and no-shows of scheduled appointments for Saturday food challenges.

Patient families were called the week of their food challenge and

reminded of the appointment, what food to bring, and antihistamine

restrictions. The calls were originally made on Wednesday with a second

call on Friday for unconfirmed appointments. These calls were

eventually moved to Monday and Wednesday to maximize the fill rate

of slots that opened as patients cancelled. Patients were sent a text

message on Friday afternoon reminding them of the appointment and to

bring their epinephrine autoinjector.

RESULTS: The average utilization rate of Saturday food challenge slots

increased from 74% to 86% (p value < 0.001) post intervention. With this

success, we have spread this intervention to weekday food challenges and

continue to collect data.

CONCLUSIONS: The utilization rate of Saturday clinic food challenges

significantly increased after standardized intervention of phone call(s) and

confirmatory text message.
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727 Epidemiology Of Food Allergic Reactions In
Restaurants
Roxanne Oriel, MD1, Hemant Sharma, MD MHS FAAAAI2, Luis Gar-

cia3, Julie Wang, MD FAAAAI1; 1Icahn School of Medicine at Mount Si-

nai, 2Children’s National, 3Food Allergy Research & Education.

RATIONALE: Allergic reactions occur in restaurants and studies show

restaurant staff lacks key knowledge about food allergy. Yet, there are few

policies mandating formalized training on food allergic issues and

declaring allergenic ingredients in meals. We sought to characterize food

allergic reactions in restaurants.

METHODS: De-identified self/parental-reported data fromSeptember 2017

to September 2018 from the Food Allergy Research & Education (FARE)

IRB-approved Food Allergy Patient Registry were reviewed. Demographics,

location of most recent allergic reaction, type of food-serving establishment,

and treatment received were analyzed. Descriptive statistics were used.

RESULTS: Allergic reactions were evaluated for 2157 individuals from the

United States (1320 children <18 years, 38.6% female; 837 adults, 82.2%

female). Children and adults most commonly experienced allergic reactions

in one’s home (30.9%) and while dining out (17.3%). Cafes (17.4%) and

Asian restaurants (11.0%) were the most frequently identified food-serving

establishments. Of thosewho had a reactionwhile dining out, restaurant staff

was informed of the food allergy 54.0% of the time and a list of ingredients/

allergens/precautionary statement was not included on themenu in 61.0% of

cases. In some instances, reactions were severe requiring epinephrine

(32.9%). In 5.1% of cases, 2 doses of epinephrine were used.

CONCLUSIONS: Current knowledge of food allergic reactions in restau-

rants is essential beforeadvocating forpolicies relating to foodallergen labeling

on restaurant menus and mandatory training for restaurant staff. This data will

inform families and physicians on best practices for dining out at restaurants

with the goal of improving the quality of life of food allergic individuals.
728 Changes in Tree Nut Sensitization During
Avoidance
Y

Shikha Gupta1, Bruce Lanser, MD FAAAAI1; 1National Jewish Health.

RATIONALE: Delayed introduction of some foods in infants increases

their risk of food allergy. It is unknown if continued food avoidance carries

a similar risk for developing food allergy later in life.We sought to examine

patients with initial negative skin prick testing (SPT) to tree nuts who later

developed sensitization when tree nuts were not introduced into the diet.

METHODS: We performed a retrospective review of pediatric patients

ages 0-18 years at National JewishHealth who had negative SPT to cashew,

pistachio, walnut, or pecanwith a subsequent positive SPT (wheal >_10mm)

to the same food after >_1 year of avoidance.

RESULTS: Fourteen patients met criteria with ages ranging from 1-13 years

(mean 7). Cashewwas negative and turned positive in 12 patients (SPTmean

15.3mm, range 10-28mm), and all had similar changes in pistachio (mean

7.8mm, range 2.5-18.5mm). Only two had pistachio SPT >_10mm at 12.5 and

18.5mm. Walnut was negative and turned positive in 3 patients (SPT mean

13mm, range10-17.5mm), andall hadsimilarchanges inpecan (mean8.5mm,

range 2.5-13.5mm). Only one patient had pecan SPT >_10mm at 13.5mm.

CONCLUSIONS: We observed a significant change in sensitization to tree

nuts during a period of avoidance,most oftenwith cashew and pistachio. Our

findings emphasize the importance of early and regular consumption of tree

nuts in the diet if the patient is not sensitized during initial food allergy

evaluation to potentially prevent the later development of sensitization.
D
A

729 What is a Severe Allergic Reaction?
O
N
Katie Kennedy, MD1, Peter Capucilli, MD1, Maria Katerina Alfaro2,

Stacy Dorris, MD FAAAAI3, Zachary Spergel2; 1The Children, 2Chil-

dren’s Hospital of Philadelphia, 3Vanderbilt University.

RATIONALE: A key question in food allergy remains: who is at risk

for a severe reaction? However, defining the criteria for a severe
reaction is necessary. Here we compare different severity scores of

food reactions.

METHODS: A retrospective chart review examined all oral food

challenges (OFCs) from 9/9/16 to 2/28/19 from Children’s Hospital of

Philadelphia (CHOP) and Vanderbilt University Medical Center.

Challenges with reactions were evaluated for severity based on five

different criteria (Total standardized and lower respiratory or cardiovas-

cular sub-scores on PRACTALL Bock DBPCFC scale (TBS), number of

epinephrine doses, CoFAR Anaphylaxis Severity Score and number of

organ system involved). Linear regression analysis was used for compar-

ison between criteria. The study was completed under CHOP IRB

approval.

RESULTS: 744 OFCs with a clinical reaction were reviewed. There were

459 male and 218 female subjects, with a mean age 6.91 years ranging 0.5

to 18.7 years. Multiple OFCs were completed in 49 subjects (4 patients- 4

challenges, 6 patients- 3 challenges, 39 patients- 2 challenges). TBS ranged

from 1 to 24 (mean: 5.08 +3.17). Epinephrine doses ranged from 0-4 (1 pa-

tient had 4 doses, 6 patients- 3 doses, 62 patients-2 doses and 371 -1 dose)

Correlations between the 5 measures ranged by best linear fit: (r2from 0.01

to 0.50) with highest correlation between TBS - number of organ system

involved (0.50) and epinephrine doses-TBS (0.36).

CONCLUSION: Different measures of severity do not correlatewell with

each other during OFCs. Novel scoring for anaphylaxis severity are

needed.
730 Examining Racial Differences in Food Allergy-
related Psychosocial Outcomes
Linda Herbert, PhD1, Ashley Ramos, PhD1, Adam Robinson1, Amaziah

Coleman, MD1, Iman Abdikarim1, Hemant Sharma, MDMHS FAAAAI1,

Annika Chura2, Amal Assa’ad, MD FAAAAI2, Aame Andy-Nweye3, Su-

san Fox, PA3, Mahboobeh Mahdavinia, MD PhD FAAAAI3, Mary

Tobin, MD FAAAAI3, Jamie Fierstein, PhD4, Jialing Jiang4, Pamela New-

mark4, Lucy Bilaver, PhDMSMA4, Alexandria Bozen4, ChristopherWar-

ren4, Jacqueline Pongracic, MD FAAAAI5, Ruchi Gupta, MD MPH4;
1Children’s National Medical Center, 2Cincinnati Children’s Hospital

Medical Center, 3Rush University Medical Center, 4Northwestern Fein-

berg School of Medicine, 5Ann & Robert H. Lurie Children.

RATIONALE: IgE-mediated food allergy (FA) affects millions of US

children, and imposes substantial burdens upon patient and caregiver

quality of life. Although numerous studies indicate Black children are

disproportionately affected with respect to FA prevalence and healthcare

utilization, little is known about racial differences regarding the psycho-

social impact of FA.

METHODS: 214 parents of Black and White FA patients (38.06% Black;

Mean child age56.89 years, SD53.70) in Chicago, Washington DC, and

Cincinnati, comprising the longitudinal ‘‘FORWARD’’ cohort, completed

psychosocial measures about their perceptions of their children’s FA

experiences and their own self-efficacy for FA management at 3 months

post-enrollment, including the 10-item FA Quality of Life Questionnaire

(FAQLQ-10; Range50-6; higher scores indicate greater FA impact), and

the FA Impact Measure (FAIM; Range50-6; higher scores indicate greater

impact). Calculated summary scores were compared between White and

Black participants using independent-samples t-tests.

RESULTS: Parents of White children perceived that their children

experience significantly greater impact of living with FA compared to

parents of Black children, as assessed by the FAIM (N5212; MBlack53.36

vs. MWhite53.73; p5.02) and that their children have a lower FA self-effi-

cacy (N5171; MBlack5.88.99 vs. MWhite581.49; p<.001). Mean differ-

ences were observed, although not significant, on the FAQLQ-10,

(N5214; MWhite52.63 vs. MBlack52.43; p5.40).

CONCLUSIONS: This study is one of the first to indicate racial

differences in FA-related psychosocial outcomes between Black and

White families. Additional research is required to characterize which FA

experiences differ for these families, which can inform FA medical and

psychosocial care.
 M
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731 Tropomyosin Is A Novel Major Fish Allergen Of
Unrecognized Importance
Thimo Ruethers1, Sandip Kamath1, Aya Taki2, Thu Le1, Shaymaviswa-

nathan Karnaneedi3, Roni Nugraha4, Truc Cao1, Shuai Nie2, Nicholas

Williamson2, Sam Mehr5, Dianne Campbell, MBBS FRACP PhD6, An-

dreas Lopata1; 1James Cook University, Townsville, Australia, 2The Uni-

versity of Melbourne, Melbourne, Australia, 3James Cook University,

Australia, 4Bogor Agricultural University, Bogor, Indonesia, 5Royal Chil-

dren’s Hospital Melbourne, Melbourne, Australia, 6Children’s Hospital at

Westmead, Sydney, Australia.

RATIONALE: Tropomyosin is a well-known invertebrate pan-allergen.

However, IgE reactivity to tropomyosin from vertebrates including fish

was reported, but never comprehensively analyzed.We aimed to determine

the abundance and IgE-cross-reactivity of fish tropomyosin.

METHODS: Protein extracts of 66 fish species were prepared and

analyzed for their allergen content by SDS-PAGE, immunoblotting, and

advancedmass spectrometric analyses. Serum IgE reactivity of 80 children

and 12 adults with clinically confirmed fish allergy was compared to 12

important fish including cod, carp, catfish, salmon, tuna, and tilapia as well

as recombinant tilapia tropomyosin.

RESULTS: The relative abundance of tropomyosin was at least 10-fold

higher in heated than in raw extracts (n5132). A prominent tropomyosin

bandwas observed in 89% of heated extracts. Tropomyosin was the second

most IgE-reactive protein after parvalbumin, currently the only recognized

major fish allergen. IgE reactivity was species-specific with the highest

reactivity to catfish parvalbumin and tropomyosin (39% and 34%, respec-

tively) and the lowest to cod parvalbumin and tropomyosin (26% and 9%,

respectively) among pediatric patients. Importantly, over 50% of patients

with IgE-binding to catfish tropomyosin demonstrated no reactivity to cat-

fish parvalbumin. Recombinant tilapia tropomyosin was recognized by

67% of adult patients.

CONCLUSIONS: Fish tropomyosin is a novel major allergen in fish of

unrecognized importance; however, its clinical relevance and cross-

reactivity between vertebrates and invertebrates require further investiga-

tions. We suggest including fish tropomyosins in component-resolved

diagnosis of fish allergy.
732 Avoidant-Restrictive Food Intake Disorder
(ARFID): a Treatable Comorbidity Associated
with Food Allergy?
Meera Patrawala1, Kaitlin Proctor, PhD2, Kathryn Stubbs2, William

Sharp, PhD2, Brian Vickery, MD FAAAAI3; 1Emory University School

of Medicine, 2Children’s Healthcare of Atlanta, 3Emory University.

RATIONALE: Food allergy (FA) management requires elimination diets,

which should be limited to the medically-necessary allergens. Clinical

experience suggests that many families strugglewith diagnostic confusion,

broad elimination diets, and dysfunctional feeding behavior. We sought to

estimate the overall prevalence of avoidant/restrictive food intake disorder

(ARFID), a treatable condition newly described in the DSM-V, in a tertiary

care FA clinic.

METHODS: Research psychologists conducted semi-structured inter-

views and chart review with the guardians of 50 consecutive children

presenting for FA evaluation in Allergy/Immunology clinic, and collected

exploratory data regarding demographics, growth parameters, food

allergies, description of eating habits and specific food groups consumed,

family impact, and other comorbid medical conditions.

RESULTS: Parents of 54 children (mean 7.4 years, range 2 months-17

years; 66.7% male) with median 2.5 (range 1-10) suspected or actual

FA were included. 82% described family impact from FA. 56%

restricted intake of foods beyond the known/suspected allergens.

37% reported child-initiated self-restriction. Mean weight-for-age

percentile was 52% (range 0.78-99.24%). 11 (20%) met criteria for
at least one ARFID subtype; in an additional 11, ARFID was

considered possible/probable.

CONCLUSIONS: More than half of families in this sample restrict diets

beyond that which is required out of precaution and/or because their child

is ‘‘picky,’’ though most have normal growth parameters. Up to 41% may

have ARFID, a DSM-V diagnosis characterizing dysfunctional feeding

behavior that is reversible with highly effective feeding therapy.

Implementing multidisciplinary feeding interventions may reduce FA-

associated distress, enable incorporation of safe foods, and support a

nutritionally complete diet while maintaining appropriate allergen

avoidance
733 Protein Composition Changes in Manufactured
Penaeus aztecus Shrimp Powder
Sharon Chinthrajah, MD1, Jenny Johansson1, Margaret Woch1, Tiffany

Conn1, Elizabeth Chen1, Andrew Long1, Shu-Chen Lyu1, Divya Kumar1,

Sayantani Sindher1, Kari Nadeau, MD PhD FAAAAI1; 1Stanford Univer-

sity - School of Medicine, Sean N. Parker Center for Allergy and Asthma

Research.

RATIONALE: Shrimp proteins are highly allergenic and the protein

composition can be affected by methods of manufacturing. Understanding

the proteins in shrimp powder is important due to use in skin tests and food

challenges.

METHODS: Samples of brown shrimp, (Farfante) Penaeus aztecus, were

processed under the following conditions: 1) desiccated only, 2) desiccated

followed by heat for 15 minutes at 3508F as an end step to minimize

microbial contaminants, 3) microwaved for 20 seconds, and 4) raw. These

samples were compared to shrimp skin prick extract (Stallergenes Greer�,

North Carolina, USA). All samples were prepared and analyzed by SDS-

PAGE gel analysis using standard procedures followed by Coomassie Blue

staining and densitometry readings.

RESULTS: The major shrimp allergens: Arginine kinase (40 kDa),

Tropomyosin (34-38 kDa), Myosin light chain (20 kDa) and

Sarcoplasmic calcium-binding protein (20 kDa) bands differ in

intensity (i.e. concentration) depending on the preparation method.

Removing the heat as an end step preserves all proteins and is more

comparable to the skin prick test extract (which is manufactured

without cooking/heating).

CONCLUSIONS: Cooking methods alter protein profiles in brown

shrimp. Skin prick test extract most closely mimics raw shrimp; however,

if shrimp powders are used for food challenges, we recommend performing

studies to ensure all proteins are represented to avoid false negative food

challenges.
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734 Diet and Food-Purchasing Habits among Black
and White Children with Food Allergy
Amaziah Coleman, MD1, Adam Robinson1, Iman Abdikarim1, Hemant

Sharma, MD MHS FAAAAI1, Annika Chura2, Amal Assa’ad, MD

FAAAAI3, Aame Andy-Nweye4, Susan Fox, PA5, Mahboobeh

Mahdavinia, MD PhD FAAAAI4, Mary Tobin, MD FAAAAI6, Jamie

Fierstein, PhD7, Jialing Jiang7, Pamela Newmark7, Lucy Bilaver, PhD

MS MA7, Alexandria Bozen8, Olivia Negris8, Christopher Warren8, Jac-

queline Pongracic, MD FAAAAI9, Audrey Brewer7, Ruchi Gupta, MD

MPH10; 1Children’s National Medical Center, 2Cincinnati Children, 3Cin-

cinnati Children’s Hospital Medical Center, 4Rush University Medical

Center, 5Univ. Consultants in Allergy and Immunol, 6University Consul-

tants in Asthma and All, 7Northwestern University, 8Northwestern Univer-

sity Feinberg School, 9Ann & Robert H. Lurie Children, 10Northwestern

Medicine.

RATIONALE: Previous studies indicate racial differences in the preva-

lence of food allergies among children. However, little is known about how

race impacts the daily life experiences of families of children diagnosed

with FA.

METHODS: The prospective multi-site cohort study, FORWARD, re-

cruits Black and White children 0-12 years of age with physician-

diagnosed IgE-mediated food allergies in Chicago, Cincinnati and

Washington DC. Guardians of the children completed follow-up surveys

(at 6 months post-enrollment) assessing diet and purchasing habits

(N5175). Pearson’s chi-squared tests were used to assess variability in

responses between Black and White families.

RESULTS:When asked about grocery purchases, survey results indicated a

clear disparity in access to allergy-free foods (p < 0.001), with White

families reporting greater access to allergy-free foods (89.76%) compared to

Black families (60.47%). Although both White and Black families reported

checking food labels with comparable frequency (p50.367), there was a

noticeable difference in concern for making a purchasing mistake when

grocery shopping that would lead to an allergic reaction. Nearly half of

White families expressed concern (48.82%), while less than a quarter of

Black families (20.93%) felt similarly (p50.001). With respect to children

eating food prepared outside of the home, fewer Black families (48.84%)

were fearful of an allergic reaction thanWhite families (78.74%; p< 0.001).

CONCLUSIONS: Results of this study indicate several differences in

the diet and purchasing habits between Black and White families of

children with food allergies. Further analysis is necessary to determine

whether these differences are related to race, socioeconomic status, or

other factors.
735 Using e-learning modules to educate pediatric
residents on critical topics in Allergy and
Immunology.
O
N
D
A
Y

Aishwarya Navalpakam1, Suzanne Reed1, Margaret Redmond, MD1,

Rebecca Scherzer, MD FAAAAI1; 1Nationwide Children’s Hospital.

RATIONALE: The prevalence of allergic and immunologic diseases is

rising and there is a need to train primary care providers who are

comfortable treating and referring patients with these conditions. The

purpose of this study was to develop, implement, and evaluate the

efficacy of a pilot e-learning curriculum addressing fundamental

primary care topics related to allergy and immunology (AI) for

pediatric residents.

METHODS: Kern’s scholarly approach to curriculum development for

medical education and ArticulateTM software were utilized to create the

curriculum. A pilot e-learning module was developed, with the goal to

create multiple modules on key AI topics. The pilot module was 7 minutes

long, addressed food allergy, incorporated interactive cases, and was up-

loaded to the hospital learning system. Pediatric and internal medicine/pe-

diatric residents on a primary care rotation were invited to complete the
modules. Content-based pre/post-test datawere collected. A paired-sample

t-test was performed.

RESULTS: Over a month period, about 43% (12/28) of invited residents

completed the module. Residents’ post-test scores improved by a mean of

35% (p<0.005, CI 18-53%). Six out of twelve participants completed the

feedback survey. Of those participants, about 67% (4/6) preferred online

self-learning modules compared to in-person lectures for learning AI

topics related to primary care.

CONCLUSIONS: The pilot study demonstrated that a brief, focused e-

learning module is feasible and improved participant knowledge on

fundamental AI concepts. A second module is currently under produc-

tion. This e-learning curriculum could be a valuable model for

educating pediatric residents in caring for patients with AI conditions

in the future.
736 Impact of Food Allergies on food choice in
prepackaged foods
Manish Ramesh, MD PhD; Montefiore Medical Center.

RATIONALE: While It widely accepted that food allergies limit food

choice, the real impact of various food allergen avoidance has not been

quantitated. We analyzed all branded food products sold in the US that are

listed in the USDA Branded Food Products Database to determine how

many foods listed in the database are labeled to contain each of the eight

major food allergens and sesame.

METHODS: In this study, we analyzed the publicly available USDA

Branded Food Products Database and the USDA Food Composition

Database. The ingredient labels of each food listed in these

databases were analyzed. Analyses were performed using ‘R’ and

Excel. 88,613 unique identifiers were gleaned from the ingredient

labels which were manually reviewed as ingredients (eg. ‘‘casein’’)

and descriptors (eg. ‘‘organic’’). Each major allergen and its

synonyms were identified. Spelling and punctuation errors were

identified and corrected.

RESULTS: The database contained 239,089 individual products.

Milk was present in 42,582 products (17.8%), egg in 19,260 products

(8.1%), wheat in 108,666 products (45.5%) and peanut was present in

12,299 products (5.1%). Soy (excluding soy oil and soy lecithin)

was present in 30,617 products (12.8%); soy lecithin in 39,609

products (16.6%) and Soy oil in 28,747 products (12.0%). We also

analyzed individual tree nuts, sesame and cautionary terms (‘‘may

contain’’).

CONCLUSIONS: Wheat has the largest impact on food choice,

followed by cow’s milk and soy. Ingredients such as soy lecithin and

soy oil which contain little or no allergen can have an outsized impact

on soy avoidance.
M
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737 Insights on Physician Instructions to Inject
Epinephrine with Mild or No Symptoms on
Food Allergy Emergency Plans
Samantha Platt; Icahn School of Medicine at Mount Sinai.

RATIONALE: Many food allergy action plans contain a controversial

option to inject epinephrine for mild (‘‘OptionA’’) or no (‘‘OptionB’’)

symptoms following allergen ingestion. There are no data on frequency/

criteria to select these options.

METHODS: Surveys were administered in person/by email to a conve-

nience sample of allergists and pediatricians. A chart review was

conducted in a pediatric food allergy referral center to assess option use.

RESULTS: Survey response rate was 35% (15 allergists, 43 pediatricians).

All allergists and 74% pediatricians were familiar with OptionA; 93% and

72% for OptionB, respectively. Most allergists (80%) indicated that they

used OptionA in 1-9% of plans, compared to 28% of pediatricians (p<.01).

Most allergists (57%) used OptionB in 1-9% of plans, compared to 26% of

pediatricians (p<.11). Cumulatively, 17% of allergists and 42% of

pediatricians selected the options in over 9% of plans (p5.02). The top

reasons to use the options for both allergists and pediatricians included past

anaphylaxis, PICU admission, intubation, and cardiovascular collapse; the

latter 3 were significantly more often identified by allergists (p <.05).

Overall, 4.1% of chart review action plans indicated at least one option

(OptionA-61%, OptionB-37%, both-2%), varying from 0% to 9% of plans

among 9 allergists. Option selection was higher (p<.05) in patients with

asthma, use of asthma treatments, prior anaphylaxis and prior epinephrine

use, but not for atopic dermatitis and allergic rhinitis.

CONCLUSIONS: Pediatricians endorsed use of epinephrine for mild/no

symptoms more often than allergists. Severity of past reactions were

drivers of selecting these options (more so for allergists than pediatricians).
738 The Food Allergy Management in Low Income
Youth (FAMILY) Study: A family-centered
approach to improving anaphylaxis knowledge
and childhood food allergy management skills.
Stephannie Davies, MD1, Dara Cohn, MD2, Alexandria Bozen3, Justin

Zaslavsky4, Neha Agnihotri, MD4, Ruchi Gupta, MDMPH4, Mary Tobin,

MD FAAAAI2; 1Rush University Medicial Center, 2Rush University Med-

ical Center, 3Northwestern University Feinberg School, 4Northwestern

University Feinberg School of Medicine.

RATIONALE: Socioeconomic disparities have been described in pedi-

atric food allergy (FA) literature, but little has been done to identify and

address the specific barriers low income families face in managing FA.We

identified these barriers in the first phase of our study, and in this second

phase we created a tool to address them.

METHODS: We developed a comprehensive tool targeting the main

barriers identified, including uncertainty in recognizing anaphylaxis, fear

and lack of knowledge regarding epinephrine auto-injectors, concern with

secondary caregiver’s ability to manage FA, and the child’s personal

experience dealing with FA. We will assess the utility of such a tool via

questionnaires administered before families obtain the tool and again 3

months after. The questionnaires will assess overall confidence and objective

knowledge in managing FA.Wewill evaluate a total of 50 English-speaking

caregivers with children who have FA under the age of 12 on Medicaid.

RESULTS: Preliminary data (n53) prior to tool administration demon-

strated a mean of 3.2 on a scale of 5 when describing confidence in

symptom identification, inter-caregiver trust, and their ability to discuss FA

with their children. Objective knowledge (n53) was assessed using a

multiple-choice questionnaire which demonstrated an average correct

response of 68%.

CONCLUSIONS: We have identified significant barriers to FA manage-

ment within the Medicaid-insured population. This data has helped guide

the development of a tool that will hopefully bridge the psychosocial and

knowledge gaps amongst these families. Preliminary data has shown

evidence that there is room for improvement in both aspects.
739 Calcium and Vitamin D (Ca&VitD) Intake in
Children with Perceived Atopic Disease (PAD)
versus Healthy Children and Corresponding
Parental/Caregiver (PCs) Attitudes Towards
Dairy Products (DPs)
Alicia Darwin1, Michael Carroll1, Sara Galvis Noda2, Sofia Perez Perez2,

Rahul Mhaskar, MPH, PhD1, Antoinette Spoto-Cannons, MD1, Richard

Lockey, MD FAAAAI1; 1University of South Florida Morsani College

of Medicine, 2University of South Florida.

RATIONALE: It is hypothesized that PCs of children with PAD, with or

without documented milk allergy (WWDMA), believe DPs are potentially

harmful. This study compares the Ca&VitD intake of PAD versus normal

3-13 year children and PC’s beliefs about DPs.

METHODS: A validated food-frequency-questionnaire (FFQ) and non-

validated belief survey were administered to PCs of children, 110 with PAD

[allergist clinic (3with true and17withPC suspectedMA)versus 110normals

(pediatric clinic, 2 with PC suspectedMA). Ca&VitD intakewas compared to

NIH recommendations. Associations between allergy status, Ca&VitD intake,

and beliefs were investigated using Chi-square (a50.05). Distribution across

subjects was investigated using Mann-Whitney-U (a50.05).

RESULTS: Less PAD (51.8%) versus normals (77.3%) met the recom-

mended Ca intake (p<0.001). Both had insufficient vitD intake: 12.7% PAD

and 17.3%normals (p50.345). 94.0%of PCs of normal versus 81.7%of PAD

believe intake of DPs is important (p50.009). 8.0% of all PCs of normals

versus 23.7% of PAD believe DPs negatively impact their child (p50.003).

2.0% of PCs of normals versus 19.1% of PAD (excluding 3 documentedMA)

believe their child is allergic/intolerant to DPs (p<0.001). Excluding 20 PAD

(3 documented MA, 17 PC suspected MA) and 2 normals (PC suspected

MA), 78.7%of normals versus 63.3%ofPAD (p<0.001)metCa and17.6%of

normals versus 12.2% of PAD (p50.293) met the recommendedVitD intake.

Of these 20 PAD, 20.0% met Ca and 15.0% VitD intake.

CONCLUSIONS: All children, particularly with PAD, are at risk for

insufficient Ca&VitD intake.
740 Predicting Food Allergy Risks of Two New Food
Sources Using Whole Genome Sequencing and
the AllergenOnline.org Database
Mohamed Abdelmoteleb; University of Nebraska-Lincoln/Food Scie.

RATIONALE: New organisms (algae, fungi and cultured insects) intended

for food use are often assessed for potential allergenicity as defined by

regulators in Europe, Canada and the US. The concern is to identify known

allergens or likely cross-reactive proteins that might pose a risk to allergic

consumers. Organisms have hundreds/thousands of proteins and whole

genome sequencing (WGS) can be used to predict likely proteins for

comparison to the AllergenOnline.org database for risk assessment.

METHODS: Genomes of a red algae (Galdieria sp.) and a Fusarium sp.

(similar to Quorn in the UK) were sequenced using Pacbio and Illumina

technology. Sequencing reads were cleaned and assembled using multiple

programs. Proteins were predicted with functional annotation then

compared to the www.AllergenOnline.org (AOL) database using

FASTA36 following CODEX guidelines (>35% identity over 80 amino

acids). Significance of the matches were judged by comparing predicted

proteins from genomes of 23 diverse species of animals including humans,

plants and arthropods with the AOL database.

RESULTS: Sixty fourGaldieria and 192 Fusarium predicted proteins had

matches of 35% to 100% identity to allergens in AOL. Similar matches

were found to predicted proteins from the 23 species. Most are evolution-

arily conserved proteins (cyclophilins, heat shock protein, 60S ribosomal

protein, triosephosphate isomerase). Low identity matches (<40%) were

found to major food allergens (tropomyosin and cupins). Cross-reactivity

is commonly found for proteins sharing 70% identity.

CONCLUSIONS: Current bioinformatics criteria for evaluating potential

cross-reactivity is too conservative. Foods containing Galdieria sp. or
Fusarium sp. should be labeled to alert those allergic to those species.
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741 Allergen Specific Immunotherapy Leads To
Multiple Transcriptional Changes In A Peach
Allergy Mouse Model
Maria Rodriguez-Sanchez1, Rafael N�u~nez2, James Perkins2, Alba Rodri-

guez-Nogales2, Ana Molina Bueno2, Maria Francisca Palomares

Jerez, PhD2, Francisco Rojo, PhD3, Maria Torres Jaen, MD PhD

FAAAAI4, Cristobalina Mayorga, PhD5; Allergy Research Group, Insti-

tuto de Investigaci�on Biom�edica de M�alaga-IBIMA. 1Departamento de

Medicina, Universidad de M�alaga, 2Allergy Research Group, Instituto

de Investigaci�on Biom�edica de M�alaga-IBIMA, 3Glycosystems Labora-

tory, Instituto de Investigaciones Qu�ımicas (IIQ), CSIC - Universidad de

Sevilla, 4Allergy Research Group, Instituto de Investigaci�on Biom�edica

de M�alaga-IBIMA. Dpto. de Medicina, Universidad de M�alaga. Allergy
Unit, Hospital Regional Universitario de M�alaga, Spain, 5Allergy

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

Allergy Unit, Hospital Regional Universitario de M�alaga.

RATIONALE: Allergen-specific immunotherapy (IT) induces tolerance

in food allergy. Immunological changes during IT have been investigated,

however littlework has looked at global gene-expression changes.We have

developed a tolerance-model of peach allergy using a novel system of

sublingual IT (SLIT) based on glycodendropeptides. We analysed changes

in dendritic cells (DCs) from mice receiving SLIT.

METHODS: RNA-Seq was used to profile transcriptional changes in

lymph node DCs for mice from two groups: anaphylactic mice treated with

2nM SLIT (tolerant), anaphylactic mice treated with 5nM SLIT (desensi-

tized) and two controls: sensitized and anaphylactic mice. Mice were

challenged intraperitoneally with Pru p 3, then sacrificed. Poly(A) enriched

RNA sequencing was performed using Illumina HiSeq (100bp, paired

end); sequences were aligned to the mouse genome using STAR.

Differential expression analysis was performed using DESeq2 and

functional enrichment analysis using TopGO.

RESULTS: Gene expression for the sensitized, desensitized and tolerant

mice groups were compared with anaphylactic samples. Sensitized mice

showed the largest number of changes, followed by desensitized, then

tolerantmice. Nevertheless, therewas a set of core genes that changed in all

comparisons. In terms of functional enrichment analysis, there was an

overrepresentation of genes involved in the innate immune response,

regulation of T-cell proliferation and TNF signaling. Interestingly, genes

belonging to the MHC-II complex showed altered expression in different

groups.

CONCLUSIONS: By exploring gene expression at the global level we are

able to obtain insights into the transcriptional changes and cellular

processes that occur during immunotherapy. Future work is needed to

further investigate these changes.
742 Characterization of Self-Reported Pollen Food
Syndrome (PFS) in Birch Allergic Subjects
Exposed to Birch Pollen in an Environmental
Exposure Chamber (EEC) in Canada

O
N
D
A
Y

Basma Ismail1, Charvi Bhatt1, Brian Stage2, Peter Couroux1, Anne Marie

Salapatek1; 1Cliantha Research, Mississauga, Canada, 2ALK-Abell�o,

Hørsholm, Denmark.

RATIONALE: PFS is associated with birch allergy due to food and pollen

allergen protein homology. There is little data on PFS comorbidity with

birch allergy in Canada. These meta-analyses examined the frequency of

self-reported PFS, PFS phenotypes and Total Symptom Scores (TSS)

reported by birch allergic patients exposed to birch pollen in an

Environmental Exposure Chamber (EEC).

METHODS: A total of 219 subjects with history of birch allergy, >_Class II

birch-specific IgE, SPT+, were studied during the fall/winter (out-of-

season) and exposed to birch pollen (average 35006500 pollen grains/m3)

in an EEC for 6 hours, with TSS recorded every 30 minutes. Their PFS sta-

tus was based on subject-reported PFS questionnaire and PI algorithm

adapted from Skypala et al., 2011. Subject PFS was phenotyped with
descriptive statistics and TSS recorded at baseline in the EEC (no drug

treatment) was compared between PFS+ and PFS- using unpaired t-tests.

RESULTS: Of the 219 subjects studied, 29% (64) were PFS+. The highest

food allergy reported was Fruits/Vegetables (84.3%) then Nuts (53.1%)

>Potatoes/Root Vegetables(10.9%) 5Milk/Eggs/Chicken(10.9%) >Fish/

Shellfish(7.8%)>Beansprouts/Salad Leaves/Herbs(4.7%) 5Wheat/Other

Cereals(4.7%)>Beans/Lentils/Chickpeas/Legumes(3.1%) 5Other Food

(3.1%). Within Fruits: Apple(71.4%) >Peach/Nectarine(52.4%) >Cherry

(47.6%) >Pear(42.9%) >Plum(28.6%)>Mango/Tropical Fruit(23.8%)

>Strawberry(19%) >Pineapple(14.3%). Within Nuts: Brazil(42.9%)

5Walnut/Pecan(42.9%) >Cashew/Pistachio(33.3%)5Hazelnuts(33.3%)

>Chestnut(19.0%)>Peanut(4.8%)5Sunflower Seeds(4.8%). Average

TSS reported in the EEC by PFS+(10.3) was not different from PFS-

(10.18) (p5.83).

CONCLUSIONS: These analyses show that PFS and birch allergy

comorbidity exists in approximately one third of the patients studied but

that there was no difference in PFS+ subjects versus PFS- subjects in the

level of allergy symptoms evokedwhen exposed to birch pollen in the EEC.
743 Pollen Food Allergy Syndrome in Black and
White Children with Food Allergies in the
FORWARD Study
Susan Fox, PA1, Aame Andy-Nweye1, MahboobehMahdavinia, MD PhD

FAAAAI1, Mary Tobin, MD FAAAAI1, Perry Catlin2, Annika Chura3,

Amal Assa’ad, MD FAAAAI3, Adam Robinson4, Iman Abdikarim4, Ama-

ziah Coleman, MD4, Hemant Sharma, MD MHS FAAAAI4, Jacqueline

Pongracic, MD FAAAAI5, Olivia Negris6, Jialing Jiang6, Lucy

Bilaver, PhD MS MA6, Christopher Warren6, Jamie Fierstein, PhD6, Pa-

mela Newmark6, Alexandria Bozen6, Ruchi Gupta, MD MPH6; 1Rush

University Medical Center, 2Marquette University, 3Cincinnati Children’s

Hospital Medical Center, 4Children’s National Medical Center, 5Ann &

Robert H. Lurie Children’s Hospital of Chicago, 6Northwestern Feinberg

School of Medicine.

RATIONALE: Pollen Food Allergy Syndrome (PFAS) and allergic

rhinitis (AR) have not been well documented in the pediatric population

with reference to race. The aim was to determine the prevalence of PFAS

and AR by race in children with food allergies.

METHODS: FORWARD is a prospective, multi-center, cohort study,

recruiting black and white children 0-12 years of age with allergist-

diagnosed IgE-mediated food allergies. Guardians of enrolled participants

completed an intake survey, which assesses food allergy in associationwith

PFAS and AR.

RESULTS: Of 492 children [170 (34.6%) black] with complete

surveys, 9.2% reported PFAS (11.5% of blacks, 8.0% of whites).

There was no observed association between race and PFAS (p>0.05).

However, there was a significant association between age and PFAS

(p<0.01) in whites, with children >5 years old more likely to have

PFAS than those <5 years. There was no significant association between

age and PFAS in black children. Black children allergic to tree nut,

shellfish, soy, and sesame were more likely to have PFAS (p<0.05).
White children allergic to fin fish and sesame were more likely to have

PFAS (p<0.05). White children with PFAS were more likely to have AR

(p<0.001).

CONCLUSIONS: In this cohort, 9.2% of children with food allergy also

have PFAS, but therewas no association by race. PFASwas associatedwith

older age in white children. Interestingly, specific food allergens associated

with PFAS differed by race.
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744 Double-blind, Placebo-controlled Food Challenge
Is Essential In Primary Hazelnut Allergy Diagnosis
Danbing Ke1, Bruce Mazer, MD FAAAAI2, Duncan Lejtenyi2, Liane

Beaudette2, Yvan St-Pierre2, Sofianne Gabrielli, MSc3, Julia Upton, MD

FRCP(C) FAAAAI4, Moshe Ben-Shoshan, MD FAAAAI5; 1McGill Uni-

versity Health Center Research Institute, 2The McGill University Health

Center, 3McGill University Health Centre, 4The Hospital for Sick Chil-

dren, 5Montreal Children.

RATIONALE: Birch allergy affects up to a third of Canadians (Lok et al J

Asthma 2017). Cross reaction between birch pollen and certain tree nut

allergens mainly hazelnut may contribute to false positive skin tests as well

as pollen-food syndrome and mislabeling patients as having a life-

threatening allergy to hazelnut. We aimed to determine the usefulness of

double-blind, placebo-controlled food challenge (DBPCFC) in the diag-

nosis of primary hazelnut allergy (HA) in our oral immunotherapy study

cohort.

METHODS: We conducted DBPCFC in 9 children (median age 15, and

IQR 9-17) with previous history of an IgE-mediated reaction to hazelnut

with positive skin test and/or specific IgE (sIgE) as well as 22 children

(median age 12, IQR 10-14) with peanut allergy (PA) referred by allergists

as controls because cross-reaction with common allergens like birch pollen

in PA is less likely. Four HA children and 11 PA children were male.

Additional patient demographics, skin prick test, sIgE, and adverse events

were also documented. Fisher’s exact test was used for analysis of binary

variables.

RESULTS: Six out of 9 HA patients tolerated DBPCFC while no

PA patient did (P<0.001). Adverse reactions were mild in the

hazelnut challenge with no use of epinephrine. In contrast,

anaphylactic adverse reactions (>_ 2 organ systems involved)

occurred to 21 PA patients with epinephrine use in 16 out of 22

patients (P<0.05).

CONCLUSIONS: DBPCFC is required for the diagnosis of HA and

hazelnuts are less likely to cause severe allergic reactions compared to

peanuts. Tree nut allergy needs to be investigated individually.
745 ''LTP syndrome patients: Sensitization profile
and severity of reactions
Francisca Gomez Perez1, Rosa MuNoz Cano2, Joan Bartra2, Gador Bo-

gas Herrera, PhD3, Francisca Palomares4, Almudena Testera-Montes1,

Mar�ıa Jos�e Rodriguez1, Rocio Casas5, Raquel Jurado

Escobar, Resercher1, Rafael N�u~nez1, Maria Torres Jaen, MD PhD

FAAAAI1, Cristobalina Mayorga, PhD3; 1Hospital Regional Universitario

de M�alaga, IBIMA, 2Hospital Clinic de Barcelona, 3Hospital Regional

Universitario M�alaga, IBIMA, 4Hospital Regional Universitario de Ma-

laga, IBIMA, 5Hospital Clinic Barcelona.

RATIONALE: Patients with allergy to nsLTP form a heterogeneous group

in terms of sensitization profile and severity of symptoms. The aim of this

study was to analyze the sensitization profiles and severity of reactions of

patients with LTP syndrome from two Mediterranean areas.

METHODS: Patients diagnosed with LTP allergy from the Allergy Unit

of the Regional University Hospital of Malaga and Clinic Hospital,

Barcelona Spain during 2014-2017, were included. Patients reported at

least one episode after peach intake, positive skin prick test and specific IgE

to Pru p 3. Were classified into two groups: (a) Monoallergic: presented a

reaction only with peach: (b) Polyallergic: presented reaction with at least

2 plants-foods related with LTP.

RESULTS: From 252 patients, 179 (71.1%) were female with a median

age of 38 years. From these, 18 (7.14%) were classified as monoallergic

and 235 (93.25%) as polyallergic. In monoallergic group, 11 (61.1%) had

oral allergy syndrome (OAS) or Urticaria and 7 (38.9%) anaphylaxis. From

the polyallergic, 41 (17.5%) had anaphylaxis and 193 (82.5%) had OAS or

Urticaria. Regarding parietaria and profilin sensitization we found a higher

percentage in the polyallergic group (11.1% vs 35%; p50.001 and 0% vs

23.9%; p50.01, respectively). We found too, that in those with no profilin
sensitization the percentage of anaphylaxis was significant higher

compared with those with profilin sensitization (21.9% vs 8.9%; p50.03)

CONCLUSIONS: Themost important differencebetweenbothpopulations is

the sensitization to profilin, which seems to reduce the severity of the reactions;

whereas patients with a monosensitization profile show more severe reactions.
746 In A Nutshell – Birch Co-sensitization Among
Children With Peanut, Hazelnut And Almond
Allergies.
Aparna Daley1, Kevin Diehl2, Neeti Bhardwaj, MD1; 1Penn State Milton

S. Hershey Medical Center, 2Penn State College of Medicine.

RATIONALE: Individuals diagnosed with nut allergies often experience

mild oropharyngeal symptoms only, referred to as pollen food allergy

syndrome (PFS) secondary to cross-reacting homologous proteins in

pollens and nuts. We investigated the association between peanut, almond

and hazelnut allergies, and birch co-sensitization to provide insight into the

prevalence of PFS among nut allergic children seen in our practice.

METHODS: After IRB approval, we performed a retrospective chart review

of 67pediatric patients seen in our clinicwith a diagnosis of peanut, almond or

hazelnut allergy and investigated the presence of birch co-sensitization.

RESULTS: Of 67 patients, 58 had peanut allergy, 48 had hazelnut allergy

and 45 had almond allergy. Hazelnut and almond co-sensitization was seen

in 41(61%) patients while peanut, hazelnut and almond co-sensitization

was seen in 35 (52%) patients. Birch sensitization was present in 41 (61%)

patients, while 10 (15%) patients had not been tested. Of 58 peanut allergic

patients, 35 (60%) were birch sensitized; 9 (16%) had not been tested (95%

CI, 47.7-72.9%). Of 48 patients with hazelnut allergy, 35 (73%) had birch

sensitization, and 5 (10%) had not been tested (95%CI, 60.3-85.4%). Birch

sensitization was seen in 33 (76%) of 45 almond allergic patients, while 6

(13%) had not been tested (95% CI, 60.4-86.2%).

CONCLUSION: Here we present preliminary data suggesting the

presence of birch co-sensitization among a proportion of patients with

peanut, hazelnut and almond allergies, raising the possibility of PFS. This

may have implications in failed oral challenges, with PFS being a potential

confounding factor.
747 Distribution By Age of sensitization to LTP in a
well define area of Madrid.
Isabel Torres Rojas, CME1, Maria Luisa Somoza �Alvarez1; 1Infanta

Leonor University Hospital.

RATIONALE: Epidemiological surveys on sensitization to ns-LTPs are

generally gathered in adolescents and adults, and the distribution by age is

not known. Our aim was to describe the LTP sensitization profile

throughout life in our area.

METHODS: A cross-sectional study was carried out in our Allergy

Department (Infanta Leonor University Hospital, Madrid, Spain) from

January 2019 to June 2019.We included all patients who reported respiratory

or food-related symptoms. The allergological evaluation included skin prick

tests to most prevalent aeroallergens, plant food related allergens and Pru p 3.

We analyzed the results divided into 13 groups stratified by 5 years-age

intervals.

RESULTS: We included 625 patients (median age 30 y.o [+/-18], 58%

females). The 77% were sensitized to aeroallergens (12% also to Pru p 3),

the 22% to plant-food allergens (27% also to Pru p 3) and a 10% only to Pru

p 3. The sensitization to Pru p 3 stratified by age was: Group-0(0-5 y.o)

13%; Group-1(6-10) 12%; Group-2(11-15) 14%; Group-3(16-20) 10%;

Group-4(21-25) 9%; Group-5 (26-30) 8%; Group-6(31-35) 18%; Group-7

(36-40) 10%; Group-8(41-45) 7%; Group-9 (46-50) 7%; Group-10 (51-55)

17%; Group-11 (56-60) 0%; Group-12 (>61) 5%.

CONCLUSIONS: We didn�t observed a pattern of distribution in LTP-

sensitization throughout life, although our results suggest differences

among age (it was higher in 2 groups of adolescents and adults, and lower

in middle-age patients). We are now increasing the sample size in order to

obtain more data.
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748 Persistence of Asthma Biologic Use in Clinical
Practice
Jacob Maddux1, Jonathan Inselman2, Molly Jeffery2, Nilay Shah, PhD2,

Matthew Rank, MD FAAAAI3; 1Mayo Clinic in Arizona, 2Mayo Clinic in

Minnesota, 3Mayo Clinic and Foundation.

RATIONALE: Little is known about persistence of asthma biologic use in

clinical practice. Current international asthma guidelines suggest a trial of

asthma biologics for at least 4 months.

METHODS: A cohort of individuals with asthma who used at least 1

asthma biologic was constructed using data from 2003-2018 in the

OptumLabs DataWarehouse, which includes individuals with commercial

and Medicare insurance. Asthma exacerbations were defined as an asthma

diagnosis associated with an ED visit or hospitalization, or filling a

systemic corticosteroid prescription.

RESULTS: Of the 7,977 individuals who used asthma biologics, 4,659

(58%) had continuous insurance coverage (and therefore complete data) for

12 months after starting. Of individuals with 12 months of continuous

coverage, 3,123 (67%) continued the asthma biologic for 6months or longer.

Of the 3,123 who continued for 6 months, 640 (20%) had a 50% or more

reduction in asthma exacerbations in the first 6 months of use compared to

the 6months before starting. Of the 2,483 individuals who failed to achieve a

50% reduction in asthma exacerbations in the first 6 months of treatment,

1,640 (66%) continued the asthma biologic for 12 or more months.

CONCLUSIONS: Some patients fail to complete a 6 month treatment

period with an asthma biologic.Many patients continue an asthma biologic

for 12 months or morewithout having a 50% or greater reduction in asthma

exacerbations during first 6 months of treatment. Optimal use of asthma

biologics should include attention to persistence of use and the timing of

discontinuation.
749 Relationship Between Allergy Immunotherapy
Treatment Patterns, Clinical Characteristics,
and Healthcare Costs: A Claims Analysis of
Allergic Rhinitis Patients
N
D
A
Y

Brian Stone1, Eva Hammerby2, Lisa Elliott2, Karen Rance3, Joseph

Tkacz, MS4; 1Allergy Partners of San Diego, 2ALK-Abell�o A/S, 3ALK

Americas, 4IBM Watson Health.

RATIONALE: This study examined real-world evidence of allergy

immunotherapy (AIT) treatment patterns, clinical characteristics, and

healthcare costs of allergic rhinitis (AR) in the United States.

METHODS: AR patients were identified in the IBM MarketScan

databases between 1/1/2014-3/31/2017. Patients receiving AIT were

identified with current procedural terminology and national drug codes

(earliest AIT claim for vaccine5 index date); non-AIT patients were

identified with claims containing a diagnosis code for AR (earliest AR

claim5 index date). All patients were required to evidence +/- 12 months

of enrollment surrounding their index date. AIT patients were segmented

into adherence groups (1 claim [early discontinuers] vs. 6+ claims

[persistent]); all patients were assessed for demographic characteristics,

comorbid conditions, and healthcare costs.

RESULTS: A total of 2,461,877 AR patients were included (16,377: 1

AIT claim; 76,198: 6+ claims; 2,369,302 non-AIT). Groups were similar

demographically; mean patient age of mid-30s; approximately 60%

female. Patients with 6+ AIT claims had significantly higher rates of

baseline comorbidities than both patients with 1 AIT and no AIT claims,

including asthma (30.7% vs. 20.6% and 6.7%), upper respiratory tract

infections (64.6% vs. 52.4% and 35.8%), and conjunctivitis (24.1% vs.

12.2% and 4.1%; p< 0.001), though did evidence lower healthcare costs

than patients with 1 AIT claim ($11,672 vs. $12,464; p< 0.001).

CONCLUSIONS: Patients with the greatest need for AIT, as evidenced by

higher allergy-related comorbidities, presented the highest rates of
medication persistence. This increased use did not translate into increased

healthcare expenditures, demonstrating an economic benefit of AIT for the

management of AR.
750 Emergency treatment of anaphylaxis in
Japanese beekeepers
Kozo Sato1, Yasutsugu Fukushima1; 1Dokkyo Medical University, Sai-

tama Medical Center.

RATIONALE: Honeybee stings often lead to anaphylactic shock. We

surveyed Japanese beekeepers to examine whether adrenaline auto-

injectors are properly used after honeybee stings.

METHODS: We contacted representatives of the Japanese Beekeeping

Association in all 47 prefectures for assistance distributing allergist-

developed questionnaires. Representatives in 33 prefectures distributed

questionnaires to their members and we received valid responses from 826

beekeepers.

RESULTS: Adrenaline auto-injectors had been prescribed to only 46 of

the 826 participants (5.6%) to prevent systemic reaction (SR) to

honeybee stings. Of the 33 beekeepers who experienced a honeybee

sting after adrenaline auto-injector prescription, 16 (48.5%) developed

SRs; 9 of these 16 (56.3%) were treated with an adrenaline auto-

injector.

CONCLUSIONS: Japanese beekeeping organizations should consider

encouraging medical institutions to prescribe adrenaline auto-injectors.

Furthermore, physicians and other health care workers should better

educate beekeepers and others who have been prescribed an adrenaline

auto-injector in order to improve compliance and raise awareness of the

risk posed by SRs.
751 Approach to Food Allergy in Pediatric Primary
Care
Jing Yi Sun1, Kara McNamara1; 1Cleveland Clinic Foundation.

RATIONALE: The understanding of food allergy underwent major

changes since the LEAP study. This transformed the approach to pediatric

food allergy, which is often first addressed in the primary care setting. This

project aims to better understand food allergy diagnosis and management

in pediatric primary care.

METHODS: All Cleveland Clinic Children’s primary care providers were

sent a voluntary and anonymous survey on epinephrine auto-injector

prescribing practices, diagnostic practices (ex. in vitro testing), and

approach to anticipatory guidance. In addition, 558 pediatric primary

care encounters were retrospectively reviewed to better understand which

specific diagnostic and treatment practices were implemented during

visits.

RESULTS: 53 participants completed the provider survey. Participants

included physicians, advanced practice providers and residents. 11.3% of

participants were "uncomfortable" or "very uncomfortable" with adjusting

epinephrine according to patient weight. From chart review, 5.7% (32 of

558) of epinephrine auto-injectors were prescribed at a suboptimal dose.

54.7% of participants reported ordering in vitro tests for diagnostic

purposes, while in practice, in vitro testing was ordered during 8.1% of

encounters. 13.2% of participants were "neutral" to "very uncomfortable"

with providing anticipatory guidance on adverse reactions. Overall, 66%

and 71.7% of participants desired more information about food allergy

diagnosis and management respectively.

CONCLUSIONS: Pediatric primary care providers are often first-line in

diagnosis and management of food allergy. A majority of providers

indicated desire for guidance regarding these aspects of clinical practice.

From the results of this study, areas of improvement include standardizing

indications for in vitro testing and increasing support for timely update of

epinephrine prescriptions.
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752 Evolution of Management of Urticaria in the
Emergency Department
Melissa Itsara1, Suzanne Teuber, MD FAAAAI2; 1University of Califor-

nia Davis, 2Univ CA-Davis School of Medicine.

RATIONALE: Urticaria is a common reason for emergency department

(ED) visits. In guidelines published in 2014, second-generation H1

antihistamines are recommended as first line oral therapy and are advan-

tageous as they are long-acting and usually non-sedating.We hypothesized

that oral first-generation H1 antihistamines are still prescribed in the ED

and at discharge more often than oral second-generation antihistamines

despite the recent guidelines published.

METHODS: A retrospective chart review was performed on adults who

were discharged from the ED with a diagnosis of urticaria (ICD10 code

L50.x). ED treatment and medications at discharge were recorded. The

protocol was approved by the IRB. Charts were reviewed from June 2014

to December 2014 and from June 2017 to June 2018.

RESULTS: The majority of patients had acute urticaria with an unknown

trigger. In 2014, 69% of patients (31 of 45) were treated with H1

antihistamines in the ED: of antihistamines administered, 27% were

first-generation parenteral antihistamines and 58% were oral first-gener-

ation antihistamines. In 2017-18, 68% (68 of 100) were treated with H1

antihistamines in the ED: of anithistamines administered, 19% were

parenteral first-generation antihistamines and 67% were oral first-gener-

ation antihistamines. Upon discharge, 80% of patients in both time periods

were prescribed oral H1 antihistamines: 83% and 74%were recommended

first-generation sedating antihistamines before and after 2014, respectively

(no significant difference).

CONCLUSIONS: First-generation H1 antihistamines remain the primary

treatment of urticaria in the ED and upon discharge. This indicates a

potential opportunity to alter practice and provide better outcomes by

encouraging implementation of published treatment guidelines.
753 Patient Participation in Research and Development
in Allergy and Immunology
Don Bukstein, MD1, Tonya Winders1; 1Allergy & Asthma Network.

RATIONALE: The patient perspective in medical research is relatively

neglected. Few studies have explored the patient’s feelings and motivation

regarding research and development in allergy and Immunology.The

patient experience needed to be studied including awareness of research

opportunities, influence of providers and the value of shared decision-

making.

METHODS: Allergy & Asthma Network, in partnership with

ANTIDOTE, recruited 367 patients of various ages, economic status,

gender and racial identifications living in the United States to participate in

a 33-question survey on patient and caregiver psychology and motivations

regarding medical research. The survey was conducted through an

independent, third party organization and differentiated by hypothesis

and method of distribution.

RESULTS: Allergy and asthma patients consider safety and health

benefits of medical research to be of high importance. About two-thirds

(67%) of allergy/asthma patients feel it is very important for a professional

to answer questions. Over one-third (37%) believe it is very important that

their doctor supports their participation decision. A plurality (41%) of

allergy/asthma patients want clinical trial status information communi-

cated at each office visit.

CONCLUSIONS: Improvements in medicines and treatments cannot

occur without clinical research, yet many patients remain unaware of the

opportunity to participate. This study reaffirms the influence physicians

have in driving awareness of clinical trials in allergy and

asthma.Furthermore, patients want to feel more like a partner in research.

Unfortunately, more than two-thirds of patients surveyed said they have not

had discussions with their doctors indicating little shared decision-making

occurs routinely concerning opportunities for being involved in medical

research.
754 Maternal Dietary Allergen Restriction While
Breastfeeding: Pediatric Resident Knowledge
and Practices
Daniel DiGiacomo1, Karen Robbins, MD FAAAAI1, Marni Jacobs1, Ash-

ley Ramos, PhD1, Linda Herbert, PhD1; 1Children.

RATIONALE: Adequate understanding of the relationship between breast-

feeding practices and infant food allergy is essential for pediatric trainees.

Although evidence suggests an educational gap in general breastfeeding

concepts, little is known regarding pediatric trainee knowledge and practice

regarding breastfeeding, maternal diet, and potential allergic outcomes.

METHODS: Pediatric Residents at an academic center completed an

online questionnaire, which assessed baseline knowledge and comfort

regarding maternal diet while breastfeeding and infant food allergy.

Residents then viewed an online educational module about evidence-

based breastfeeding and infant food allergy guidelines and after one month

completed the online questionnaire again.

RESULTS: Among respondents (N551), 11% and 5%, respectively, felt

knowledgeable and comfortable with current maternal diet during breast-

feeding and infant food allergy recommendations. Eighty-two percent had

not received formal training on the topic and 74%were unaware of available

guidelines. Most respondents (71-93%) correctly answered questions

regarding guidelines on primary and secondary food allergy prevention in

relation to maternal diet. Upper-level residents answered more questions

correctly about allergic proctocolitis compared to interns (p<0.05); no

differences were noted for other topics. Review of pre- and post-test scores

(N512) showed the education module had little impact on knowledge; one

question was more likely to be answered incorrectly afterward (p<.008).

CONCLUSIONS: Pediatric residents report low comfort and perceive

that they have little knowledge about maternal diet and infant food allergy,

yet their actual performance suggested the opposite. Thosewho completed

the educational module did not demonstrate knowledge improvement

highlighting the need for development of robust educational resources.
755 Epinephrine Auto-Injector Parental Survey and
Skills Demonstration
Kiley Southall1, Jose Euberto Mendes Reyes2, Arielle Hazi3, Mharlove

Andre, BA4, Yamini Virkud, MD FAAAAI4, Wayne Shreffler, MD PhD

FAAAAI5, Michael Pistiner, MDMMSc6; 1FAU Schmidt College of Med-

icine, 2MassGeneral Hospital for Children, 3Massachusetts General Hos-

pital for Children, 4Massachusetts General Hospital, 5Massachusetts

General Hospital / Harvard, 6MassGeneral Hospital for Children, Harva.

RATIONALE: Epinephrine is first line treatment for anaphylaxis. As the

incidence of allergies increase in today’s population, so do the number of

prescriptions for epinephrine auto-injectors (EAI). The inconsistent

availability of EAI in recent years and the various models available has

contributed to discrepancies between EAIs prescribed to patients, EAI-

specific training provided to patients and EAIs dispensed to patients. This

issue can potentially compromise the ability to effectively administer

epinephrine to patients experiencing anaphylaxis.

METHODS: The MassGeneral Hospital for Children recruited 30 parents

of children (9-45months) from an oral food challenge (OFC). These patients

were already prescribed anEAI, which they brought to theOFC. Each parent

was given a six-question survey about their child’s auto-injector and training

they previously received. Parents were then asked to simulate administration

of an EAI on their child using the trainer device specific to the EAI that they

arrived with. Their performance on the skills demonstration was graded us-

ing a checklist. Fischer Exact Test was used for analysis.

RESULTS: 20%participants (6 of 31) arrivedwith anAuvi-Q, 56.7%with an

Epipen and 23.3% with Impax. 83.3% recieved training. 7.7% of participants

were trained on a different EAI than the one they received. 75%of participants

who had a trainer completed all necessary steps,while 20%of participants that

did not have a trainer completed all necessary steps. (p50.0312).

CONCLUSION: The study supports the importance of using a EAI trainer

device when educating patients on correct auto-injector use.
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756 Nationwide survey of patient education for
children with allergic diseases in JAPAN
Masami Narita1, Ikuyo Masuko2, Akira Iino (Akasawa)3; 1Tokyo Metro-

politan Children’s Medical Center, 2Tokyo Metropolitan Children, 3Nasu-

nogahara Clinic.

RATIONALE: The importance of patient education for self-care man-

agement has become known in allergic diseases. However, the current

healthcare system restricts the enough time for patient education during

regular medical visit. The aim of this survey is to investigate the current

status and the change of patient education for children with allergic

diseases in Japan.

METHODS: We conducted a nationwide survey to the members of

Japanese Society of Pediatric Clinical Allergy, which included both

doctors and nurses, in 2013 bymail, and in 2018 by web. The questionnaire

consisted of characteristics of medical institutions which the members

belonged to, current status of patient education, and attitude toward patient

education by specialist nurse. Date of the two surveys conducted with the

interval of five years were compared.

RESULTS: Two hundred and fifty-seven members from 136 institutions,

and 269 members from 79 institutions answered the questionnaire in 2013

and in 2018, respectively.

The proportion of education providers for asthmatic children using spacer

with inhaled corticosteroid increased significantly in nurses (27.6% vs

51.9%) within 5 years.

CONCLUSIONS: Nationwide survey suggests that the number of nurses

who provide education for children with allergic diseases are increasing

within five years in Japan, whereas that of doctors did not change

significantly.
757 A survey of the background underlying allergic
symptoms in children with food allergy
induced by accidental ingestion of or contact
with the allergen
O
N
D
A
Y

Toshiko Itazawa, MD/PhD1, Moeka Oguri2, Taisuke Kato1, Muneyuki

Shimizu1, Motokazu Nakabayashi3, Takuya Wada4, Yasunori Ito, MD/

PhD1, Osamu Higuchi5, Junko Yamamoto6, MIWAKAWASHIRI7, Yoichi

Onoue8, MIKI TAKAO9, Gyokei Murakami10, Yoko Adachi1, Yuichi

Adachi1; 1Department of Pediatrics, Faculty of Medicine, University of

Toyama, Toyama, Japan, 2Faculty of Medicine, University of Toyama,

Toyama, Japan, 3Department of Pediatrics, Hida City Hospital, Hida,

Japan, 4Department of Pediatrics, Itoigawa General Hospital, Itoigawa,

Japan, 5Department of Pediatrics, Kouseiren Takaoka Hospital, Takaoka,

Japan, 6Department of Pediatrics, Saiseikai Takaoka Hospital, Takaoka,

Japan, 7Department of Pediatrics, Japanese Red Cross Takayama Hospital,

Takayama, Japan, 8Onoue Pediatric Clinic, Namerikawa, Japan, 9Taka-

shige Memorial Clinic, Toyama, Japan, 10Murakami Pediatric & Allergy

Clinic, Toyama, Japan.

RATIONALE: In recent years, various countermeasures have been

adopted in childcare, school settings, and food-related businesses to

protect children with food allergies from allergic reactions; however,

allergic symptoms induced by accidental ingestion of or contact with food

allergens are not uncommon.

METHODS:We conducted a questionnaire survey of parents or guardians

of children who were diagnosed with a food allergy for which they were

visiting a hospital or clinic to meet an allergy specialist and who exhibited

allergic symptoms from accidental ingestion of or contact with the food

allergen.

RESULTS: From January to July 2019, the parents or guardians of 77

children (median age, 3.0 years) responded to the survey. The most

common food allergens were eggs (44.1%) andmilk (35.1%), and the most

common place of occurrence was the home (52.0%), followed by the

childcare center or school (15.6%), and restaurants (14.3%). The most

common cause of an allergic reaction stated in the questionnaire was

‘‘having eaten or touched the food deemed allergen-free by attending
adults’’ in 46.2%. The most common causative food for 40.3% was one

containing allergens that were specifically declared in the food labels,

among which the declaration was ignored in 48.4%, and 35.5% were not

under supervision.

CONCLUSIONS: There are several cases in which inadequate

verification of allergen labels by the child’s family leads to the onset

of allergy symptoms; therefore, we believe that it is important to

provide repeated dietary guidance along with routine medical care and

for food manufacturers to provide easy-to-understand labels that specify

allergens.
758 Knowledge is Power: Education on Atopic
Dermatitis Activates Patients and Shifts
Behavior
Carole Drexel, PhD1, Wendy Turell1, Peter Lio, MD2, Sanaz Eftekhari3;
1PlatformQHealth, 2Northwestern University, 3Asthma and Allergy Foun-

dation of America.

RATIONALE: Atopic Dermatitis (AD) negatively impacts quality of life

(QoL), as well as physical and emotional functioning. Patients’ expecta-

tions of care often differ from the clinicians (HCPs), leaving patients

frustrated. ‘‘Therapeutic patient education’’ is recommended to empower

patients/caregivers (P/C).

METHODS: We partnered with Asthma and Allergy Foundation of

America (AAFA) to create a 1-hour online activity for P/C covering AD

symptoms, management and self-care. The education was broadcast live,

online and on-demand in 2018 and 2019. Features included panel

discussions, slides, live polling and Q&A. A patient shared her experience

living with AD on the panel. Knowledge questions were administered at 3

time points (pre-activity, immediate post-activity and 8-week post [follow-

up]). Behavioral questions were asked at follow-up. Data from these

questions and in-session questions were analyzed to determine lessons

learned and continuing needs.

RESULTS: As of 8/27/19, 4,881 P/C participated. Respondents (n5252

pre; 296 post; 61 follow-up) reported: 55%, improved communication with

HCPs; 49%, improved feeling of being ‘‘in-control’’; 38%, improved care

behaviors for their health. Changed behaviors included: proactively

sharing symptoms with HCPs, seeking specialist care, more involvement

in care decisions. Significant knowledge improvements in pathophysiology

and management options were found (average effect size pre to post:

d5.553; pre to follow-up: d5.259;).

CONCLUSIONS: Patient education on AD yields immediate and

sustained gains in knowledge, successfully activates P/C and leads to

change behavior. It is anticipated that patient activation will result in

improved communication with HCPs, thus leading to earlier diagnosis,

treatment and enhanced QoL.
M
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759 Asthma knowledge in medical students in
intertropical cities of Colombia
Jorge Andres Puerto Fuentes1, Ricardo Cardona, MD2; 1University of

Antioquia, 2Universidad de Antioquia.

RATIONALE: the impact of respiratory diseases, especially asthma as

a disease that affects 10% of the world’s population in all age groups,

gender, socioeconomic status and different geographical regions, re-

quires a greater number of health professionals who know and

differentiate the management of this disease. For this reason, the

medical faculties of the country have a responsibility in the continuous

and updated teaching of asthma for medical students. Therefore, it is

required to determine the degree of asthma knowledge of medical

students in Colombia.

METHODS: descriptive cross-sectional observational study. The basic

knowledge of asthma and its management in undergraduate students of

Medicine from eight Colombian universities in different geographical

regions was evaluated through a questionnaire.

RESULTS: 1.000 students were evaluated. Average age of 2362.2 years,

49.8% women. There were no significant differences in the knowledge of

asthma between public and private universities. Weaknesses were found in

the formation of aspects such as the early indicator, diagnosis and

pharmacological management of asthma with statistically significant

differences (p<0.05). 51.5% of students as general practitioners would

refer patients with asthma to allergology and 16.6% of students frequently

attend asthma refresher courses.

CONCLUSIONS: continuing education and ongoing training in this

pathology is required in medical undergraduate students, to reduce the

economic cost generated by the health system due to the increase in

complications, as well as the long-term consequences of improper

management
760 Cesarean Delivery and the Risk of Childhood
Allergic Rhinitis
Megan Richards1, Jeannette Ferber2, De-Kun Li2, Lyndsey Darrow1;
1University of Nevada, 2Kaiser Permanente Northern California.

RATIONALE: Children born via cesarean delivery (C-section) may have

different microbiomes, compared to children delivered vaginally, that alter

immune system development and subsequent risk for allergic rhinitis (AR).

In this study, we investigated the association between C-section and AR

during childhood.

METHODS: Information was collected through the Kaiser Permanente

Northern California (KPNC) integrated healthcare system. Children were

eligible if they were born in a KPNC hospital and remained in the KPNC

system for at least six years (n5117,768 age 6; n575,115 age 8; n540,332

age 10). AR was defined at 6, 8, and 10 years, as at least two AR diagnosis

codes in the medical record plus either a third AR diagnosis code or a

prescription for an intranasal corticosteroid or a second generation

antihistamine. Poisson regression models with robust error variances

were used to estimate the association between C-section and AR at each

age. Stratified analyses and sensitivity analyses were examined to

investigate effect modification and bias.

RESULTS: At age 10, unadjusted analyses showed an association

between C-section and AR [RR(95%CI): 1.14(1.07, 1.22)], however this

effect was attenuated to the null after adjustment [RR(95%CI):

1.03(0.96, 1.10)]. Covariates that had the largest impact on the adjusted

RR included pre-pregnancy BMI, parity, and maternal atopy. Results

were similar for AR outcomes at ages 6 and 8. Stratified analyses

showed evidence of an elevated risk of AR associated with C-section in

some subgroups, however these associations were not consistent across

follow-up ages.

CONCLUSIONS: Cesarean delivery does not appear to be associated

with childhood AR.
761 Effects of Broccoli Sprout Extract Containing
High levels of Antioxidant on Allergic Rhinitis
Joseph Yusin, MD FAAAAI1, Vivian Wang, MD1, Jivianne Lee1, Gail

Thames-Washington1, Tianyu Qin2, Yajing Pan2, Jieping Yang2, Irina Ar-

nold1, Susanne Henning2, Zhaoping Li1; 1VAGreater Los Angeles Health-

care System, 2UCLA.

RATIONALE: Patients in congested cities may be more prone to suffer

from allergies, due to the effect of pollution in allergic disorders. Our study

determined if patients with allergic rhinitis could benefit from Broccoli

Sprout Extract (BSE).

METHODS: 47 patients were randomized into 1 of 4 groups: Group 1

(nasal steroid spray + BSE), Group 2(nasal steroid spray + placebo tablet),

Group 3 (nasal saline spray + BSE) and Group 4 (nasal saline spray +

placebo tablet). The study analyzed Peak Nasal Inspiratory Flow (PNIF),

Total Nasal Symptoms Scores (TNSS) and nasal mucus cytokine levels

before and following grass challenge over 4 hours at baseline and after 3

weeks of intervention.

RESULTS: Comparing before and after the intervention, improved PNIF

was significant in group 1 vs. 4 (P <_ .05 at 5, 15, 30,and 240minutes, p <_ .01

at 60 and 180minutes), group 2 vs. 4 (p <_.05 at 60minutes), group 1 vs. 2 (p
<_ .01 at 120 minutes) and group 3 vs. 4(p <_ .05 at 60 minutes). Improved

TNSSwas significant in group 2 and 3 (P <_.05). Diminished rise in cytokine

levels was observed with IL 4 comparing group 1 vs 4 (P <_.01) and group 1

vs. 2 (p <_ .05) and with IL1b comparing group 1 vs 2 (p <_.05), group 1 vs. 4

(p <_ .001) and group 2 vs. 4 (p <_.05).

CONCLUSIONS: Combining nasal corticosteroid with BSE tablets led to

the most significant improvement in objective measures: nasal resistance

and cytokine levels.
762 Effect of cigarette smoking on nasal
inflammatory responses after nasal allergen
challenge with Dermatophagoides farinae
Olivia Francis1, Allison Burbank, MD1, Katherine Mills1, Kelly

Chason, BS2, Michelle Hernandez, MD FAAAAI3; 1University of North

Carolina, Chapel Hill, 2UNC-Chapel Hil, 3UNC Center for Environmental

Medicine, A.

RATIONALE: Tobacco smoke is generally pro-inflammatory and has

been shown to augment Th2 responses that generate allergic inflammation

in animal and epidemiologic studies. This pilot study evaluated the effect

of smoking on allergen-induced nasal airway inflammation following nasal

allergen challenge with Dermatophagoides farinae (Der f).
METHODS: Volunteers with a history of allergic rhinitis and a positive

skin prick test to Der f were invited to participate in a screening nasal

allergen challenge to demonstrate a clinical response to Der f. Six non-

smokers and three smokers underwent a second nasal allergen challenge,

during which epithelial lining fluid was collected and assessed for pre- and

post-challenge levels of inflammatorymediators using aMesoscaleHuman

Cytokine 30-Plex Kit. Baseline versus six hours post-allergen challenge

cytokine levels were compared by paired t-tests within each cohort.

RESULTS: The mean age of subjects was 29.8 years; 4 were female.

There were significant increases in pre- and post-allergen challenge levels

of nasal IL-5, IL-31,MIP-1a, andMIP-1b among non-smokers (p50.03 for

all cytokines). There were no detectable increases in these inflammatory

mediators noted in smokers. There were not sufficient smokers enrolled to

allow comparison between the cohorts.

CONCLUSIONS: In this proof-of-concept study, smokers appeared to

have a less robust response to nasal allergen challenge than non-smokers,

which may be related to effects on the nasal immune response that need

further investigation. The study was greatly limited by challenges in

recruiting cigarette smokers that self-identified as having allergic rhinitis,

perhaps reflecting changes in perception of nasal symptoms among

smokers.
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763 A novel water-soluble budesonide nasal spray
(Budesolv 10) improves asthmatic symptoms
promptly in patients suffering from grass
pollen allergic symptoms induced in an
allergen exposure chamber
Petra Zieglmayer1, Patrick Lemell1, Nicole Unger- Manhart2, Andreas

Goessl2, Ren�e Zieglmayer1, Eva Prieschl- Grassauer2; 1Vienna Challenge

Chamber, 2Marinomed Biotech AG.

RATIONALE: Purpose of this study was to evaluate onset of action and

non-inferiority of an aqueous solution of Budesonide (‘‘Budesolv 10mg’’)

to Rhinocort� aqua 64mg in adult patients with grass pollen allergy.

METHODS: In this randomised DBPC crossover pivotal phase III trial,

subjects received placebo, Budesolv and Rhinocort once daily for eight

days. Allergic symptoms were induced during 6-h allergen challenges in

the Vienna Challenge Chamber at days 1 and 8 of each treatment

period. First dose was applied after 1:45 hours of allergen challenge to

evaluate onset of action of either treatment. Evaluated were mean total

nasal symptom score (TNSS; sum of obstruction, itch, sneeze and

rhinorrhoea), ocular and asthma symptoms and objective measures of

nasal secretion and nasal obstruction. A 95% confidence interval (CI)

was calculated for difference in means between active treatments. Non-

inferiority was stated if the upper limit of the CI did not exceed 115%

of the reference. Onset of action was defined as first time point when

the difference in TNSS change from baseline between active treatment

and placebo was p<0.05.

RESULTS: 75 patients concluded the study per protocol. The primary

endpoint was met proving non-inferiority of Budesolv compared to

Rhinocort. A significant difference between Budesolv and placebo was

shown for TNSS 2.45 hours and for total asthma score 2 hours after first

dose. On day 8 Budesolv 10mg was significantly better than placebo for all

parameters evaluated.

CONCLUSIONS: Onset of action of Budesolv nasal spray was shown for

asthma symptoms 2 hours after initial dose on day 1
764 Cetirizine 10mg is Statistically Superior to
Loratadine 10mg and Placebo for the Relief of
Worst Seasonal Allergy Symptom(s) in Children
Ages 6-11 Years
O
N
D
A
Y

Kerstin Wagner1, Kathleen Franklin1, Xiaoyan Tian, MSc2, Zaheer Ja-

fry1; 1Johnson & Johnson Consumer Inc., 2Johnson & Johnson Consumer

Inc., China.

RATIONALE: Efficacy of cetirizine 10mg, loratadine 10mg, and placebo

syrup for relief of worst seasonal allergic rhinitis (SAR) symptom(s) in

children was evaluated.

METHODS: Children 6-11 years were randomly allocated to cetirizine

10mg, loratadine 10mg, and placebo syrup for SAR symptom relief in

2-week study. Severity scores for four symptoms (sneezing, rhinorrhea,

itchy eyes, watery eyes) were recorded daily. Symptoms with highest

baseline scores were predefined as worst symptom(s) in this analysis.

When multiple symptoms shared the same highest (worst) baseline

score, daily average of ratings represented the post-baseline worst

symptom(s) rating. Daily ratings of worst symptom(s) were averaged

over 2 weeks. Change from baseline was the efficacy endpoint. Children

with any baseline symptom severity >_1 (05none, 35severe) were

evaluated.

RESULTS: In these children, mean baseline worst symptom scores were

2.4 (SD50.52; range 1-3, N5228) for cetirizine, 2.4 (SD50.49; range 1-3,

N5219) for loratadine, and 2.5 (SD50.50; range 1-3, N5228) for placebo.

Over 2 weeks, the LS mean change from baseline worst symptom(s) score

was -0.8 (SE50.05, N5228) for cetirizine, -0.7 (SE50.05, N5219) for

loratadine, and -0.6 (SE50.05; N5228) for placebo. Cetirizine 10mg

statistically relieved worst symptom(s) in children 6-11 years, compared

with loratadine 10 mg (P50.040, % difference516.6%) and placebo

(P50.001, % difference529.2%) over 2 weeks. For same period,
loratadine was not statistically different from placebo for relief of worst

symptom(s) (P50.226, %difference510.8%).

CONCLUSIONS: Cetirizine 10mgwas statistically superior to loratadine

10mg and placebo for relief of SARworst symptom(s), including sneezing,

rhinorrhea, itchy eyes, and watery eyes, in children 6-11 years.
765 Real Life Use of Intranasal Ipratropium in
Rhinitis: Impact on Anterior Rhinorrhea and
Postnasal Drip
Neha Yakhmi, MD1, Ravneet Donegan, MD1, Mark Dykewicz, MD

FAAAAI1; 1Saint Louis University School of Medicine.

RATIONALE: In nonallergic and perennial allergic rhinitis, monotherapy

with intranasal ipratropium (INI) has been found effective for treatment of

anterior rhinorrhea (ARH), but not for postnasal drip (PND), nasal

congestion, or sneezing. INI can have an additive benefit to intranasal

corticosteroids (INCS) and oral second-generation antihistamines (OAH).

We hypothesized that with its localized anti-cholinergic effects on

reducing nasal mucus production, INI could benefit PND from rhinitis,

particularly when used in combination with other pharmacotherapy.

METHODS: A search of our electronic health record identified patients

with a diagnosis of any type of rhinitis in our Allergy/Immunology clinic

who had been prescribed intranasal ipratropium between August 2014 and

August 2019.

RESULTS: 149 patients were identified, mean age 57 years. 70.5% were

taking INCS, intranasal antihistamines, or both, with most others taking

OAH and/or montelukast. At time of INI prescription, 72 had prominent

ARH; 52 of those returned for follow up. 41were taking INI and 38 of those

reported improvement (92.7% of those taking). Of 71 with prominent

PND, 48 returned; 34 were taking INI, and 29 reported improvement

(85%). Of 16 initially with both prominent ARH & PND, 11 returned; 9

were taking INI and all 9 reported improvement.

CONCLUSIONS: In this retrospective, ‘‘real life’’ study of INI, addition

of INI appeared to benefit both ARH and PND. A randomized, placebo-

controlled trial is needed to confirm or refute these results.
766 A Comparative Study of Three Treatment
Regimens in Patients Having Allergic Rhinitis
and Comorbid Arterial Hypertension.
Y. Usachenko1, V. Beloglazov1; 1VO Crimean Federal University named

after V.I. Vernadsky Medical Academy named after S.I. Georgievsk.

RATIONALE: Allergen exposure in patients with seasonal allergic

rhinitis (SAR) and arterial hypertension (AH) may reduce effectiveness

of antihypertensive therapy and increase CRP.

METHODS: 73 patients were assessed (34 men (46.5%); 39 women

(53.5%)) aged 45.76 1.1 years having SAR and essential AH divided into

Group 1 - 21 with pre-seasonal allergen specific immunotherapy (ASIT);

Group 2 – 23 using antihistamines (desloratadine 5 mg / day) a month

before the start of the pollen season; and Group 3 – 29 using antihistamines

(desloratadine at 5 mg / day) as needed . All patients used antihypertensive

therapy (angiotensin converting enzyme (ACE) inhibitors and beta-

blockers. Nasal and non-nasal symptoms of SAR, including TNSS (Total

Nasal Symptom Score) and TNNSS (Total Non-Nasal Symptom Score)

twice a day and RQLQ (Rhinitis Quality of Life Questionnaire), daily

monitoring of blood pressure and levels of hs-C-reactive protein by the

ELISAwere assessed twice: 3-5 months before the pollen season (stage 1)

and in the pollen season (stage 2).

RESULTS: In the 1st stage of the study, statistical differences in the

studied parameters between groups were not seen. In the pollen season

(stage 2) the 3rd group showed the highest TNSS, TNNSS, systolic BP,

heart rate, and CRP parameters and the lowest RQLQ. No differences

occurred in Stage 2 between Groups 1 and 2.

CONCLUSIONS: The best control of AR while maintaining effective-

ness of antihypertensive therapy with the lowest inflammation occurred in

the ASIT group treated with pre-seasonal ASIT or antihistamines.
 M
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767 Efficacy of desloratadine and levocetirizine in
patients with cedar pollen induced allergic
rhinitis: A randomized, double-blind study
Syuji Yonekura, MD1, Yoshitaka Okamoto, MD PhD1; 1Chiba

University.

RATIONALE: No comparative study of antihistamines that differ in

structural system has been conducted in allergic rhinitis. This was a

randomized, double-blind, crossover comparative study to verify the

efficacy of antihistamines that differ in structural system.

METHODS: A total of 50 patients with moderate or more severe Japanese

cedar pollen-induced allergic rhinitis were randomized to receive either

placebo, desloratadine 5 mg (a tricyclic), or levocetirizine 5 mg (a

piperazine). One dose of the study drug was orally administered at 9

p.m. on the day before a pollen exposure test, which was performed for 3

hours (9 a.m. to 12 p.m.) to assess symptoms in an environmental challenge

chamber. Nasal and ocular symptoms were compared at an airborne pollen

level of 8,000 grains/m3. The primary endpoint was mean total nasal symp-

tom score (TNSS) from 120 min to 180 min in the ECC. Subjects with a

difference of >_1 in TNSS between two drugs were extracted to the relevant

drug-responsive group.

RESULTS: The difference in TNSS from placebo was -2.42 (p<0.0001)

with levocetirizine and -1.66 (p<0.01) with desloratadine, showing that

both drugs were significantly more effective than placebo in controlling

symptoms, but with no statistically significant difference between the two

drugs. Therewere 12 subjects in the desloratadine-responsive group and 24

subjects in the levocetirizine-responsive group, with no contributor to

response was detected.

CONCLUSIONS: Levocetirizine tended to control nasal symptoms more

effectively than desloratadine. However, the response to each antihista-

mine varied among individuals and the predictors to the response are

unknown.
768 Natural history of nonallergic rhinitis in children,
a long term follow up
Kantima Kanchanapoomi1, Witchaya Srisuwatchari, MD1, Punchama

Pacharn, MD2, Nualanong Visitsunthorn, MD3, Orathai Piboonpocanun,

MD2; 1Siriraj Hospital, Mahidol University, 2Siriraj Hospital, 3Siriraj

Hospital Mahidol University.

RATIONALE: Chronic rhinitis is a common condition in children.

Nonallergic rhinitis (NAR) is characterized by symptoms of nasal mucosal

inflammation without evidence of allergic sensitization. The long term

outcome of NAR in children is not well studied. The objective of this study

is to determine the natural history of NAR and the development of allergic

rhinitis (AR) in this group of children.

METHODS: Children aged 1-15 years with the diagnosis of NAR in

2005-2007 by pediatric allergists were re-evaluated in 2019. Clinical data

as well as skin prick test results were collected.

RESULTS: Thirty-eight children (65.8% males) with the previous

diagnosis of NAR were recruited. The median age was 19 (13.3-26.7)

years. Upon re-evaluation, 14 (36.8%) patients developed AR. The most

common sensitization was house dust mite (HDM, 92%), followed by cat

(21.4%) and cockroach (14.2%). The severity of AR and NAR were

intermittent in 71.4% and 41.6% (p50.18), respectively while persistent in

14.3% and 45.8%of the patients, respectively (p50.08). Clinical remission

without using medication was found in 2 (14.3%) AR and 2 (8.3%) NAR

patients (p50.62). The median medication score in developed AR and

NAR groups were 0 (0,3) and 0 (0,5), respectively (p50.6). The significant

triggering factor for developed AR patients was the animal dander

(p50.04) and for NAR patients was irritants (p50.02).

CONCLUSIONS: Previously diagnosedNAR in children can developAR

in 37%. The most sensitized allergen was HDM. The remission of rhinitis

symptoms in AR and NAR patients were 14.3% and 8.3%, respectively.
769 CyTOF-based Whole Blood Assay to Explore the
Allergen Specific Signaling Pathways in
Basophil
Xiaojun Yin; Hospital for Sick Children.

RATIONALE: Peanut allergy is the most common cause of anaphylaxis

in childhood. This IgE-mediated allergic reaction is initiated by basophils

or mast cells upon exposure and cross-linking of membrane bound IgE by

allergens. The subtle molecular and cellular mechanisms that define the

difference between peanut allergy and asymptomatic sensitization and

during oral immunotherapy are not fully understood. We established a

mass cytometry (CyTOF) panel to study differences in allergen specific

signaling pathways upon peanut stimulation in human whole blood.

METHODS: In an initial pilot peanut-allergic (n59) and peanut-

sensitized non-allergic children (n53) were recruited. Fresh blood samples

were stimulated with 10pg/ml-100 ng peanut extract, PMA/Ino, anti-FceRI

or media control for 3 or 15 minutes. Barcoded samples were pooled and

stained with a panel of surface markers and anti-phosphorylation

antibodies for p38, erk, mTOR and akt. The samples were acquired on a

CyTOF2 and analysis were performed using Cytobank.

RESULTS: Positive peanut specific IgE ( 0.30 kUa/L) was detected in

peanut-allergic patients but negative sIgE in peanut-sensitized nonallergic.

Basophils from peanut-allergic patients showed higher phosphorylation of

erk and p38 in dosage-depended manner at 3 minutes whereas phosphor-

ylation of akt and mTOR significantly increased at 15 minutes.

Phosphorylation was significantly lower to absent in the sensitized non-

allergic patients.

CONCLUSIONS: We applied the phospho-CyTOF to address the

signaling profile after peanut stimulation. This application may allow

interesting insights in the kinetics of desensitization during oral

immunotherapy.
770 Clinical Features And Response To Treatment In
Patients With Skin Biopsies Showing
Congenital Connective Tissue Disorders
Pragya Priya Srivastava1, Scott Walsh, MD PhD2, Peter Vadas, MD

PhD3; 1Western University, 2Sunnybrook Health Sciences Centre, 3St. Mi-

chael’s Hospital.

RATIONALE: We undertook a study of the clinical symptoms of mast

cell activation syndrome and response to anti-mediator therapy in patients

with skin biopsies showing features of congenital connective tissue

disorders (CCTD).

METHODS: A total of 52 consecutive patients with clinical evidence of

joint hypermobility were referred for skin biopsy. Data were collected on

co-morbid conditions including postural orthostatic tachycardia syndrome

(POTS) and validated symptoms of mast cell activation syndrome

(MCAS). The latter included cutaneous, gastro-intestinal, respiratory,

and cardiovascular manifestations. Patients’ responses to H1 blockers, H2

blockers, and mast cell stabilizers were assessed by a Likert scale.

RESULTS: Of 52 patients (females 88%; 31% with POTS), 47 had skin

biopsies showing variable structural abnormalities in collagen fibers with

variation of interfibril spacing, dysmorphic collagen flowers and micro-

calcification of elastin fibers. Eighty-one percent of these patients had

symptoms involving 2 or more organ systems. The most common were

flushing (66%), pruritus (64%), and urticaria (58%). Eighty-eight percent

improved on H1 blockers (desloratadine, cetirizine, bilastine, rupata-

dine), 88% responded positively to an H2 blocker (ranitidine), and 71%

reported clinical improvement to mast cell stabilizers (ketotifen,

cromolyn).

CONCLUSIONS: In patients with skin biopsies diagnostic of CCTD,

31% had POTS and 81% had symptoms of MCAS. A majority of patients

with skin biopsies diagnostic of CCTD experienced clinical improvement

when treated with H1 and H2 blockers as well as mast cell stabilizers.
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771 Establishing a New Mastocytosis Registry in
Canada
Mahdi Hassan1, Elena Netchiporouk2, Sofianne Gabrielli, MSc3, Greg

Shand4, Elinor Simons, MD PhD MS FAAAAI5, Barbara Miedzy-

brodzki3, Fatemeh Jafarian3, Shawna Lechner-Rumpel6, Sharon Baum7,

Shoshana Greenberger7, Moshe Ben-Shoshan, MD FAAAAI8; 1McGill

University Health Centre, 2McGill University Health Centre, Montreal

General Hospital, QC, Canada, 3Division of Allergy and Clinical Immu-

nology and Dermatology, Department of Pediatrics, Montreal Chil,
4Research Institute of the McGill Univers, 5University of Manitoba, 6Mas-

tocytosis Society Canada, 7Sheba Medical Center, Ramat Gan, Israel,
8Montreal Children.

RATIONALE: Mastocytosis refers to a group of disorders characterized

by excessive proliferation and accumulation of mast cells in tissues. The

disease can be disfiguring, disabling and potentially life-threatening. Given

the paucity of data, we have established a mastocytosis registry.

METHODS: In 2019, we established a registry to understand the clinical

characteristics, management and natural history of mastocytosis and are

recruiting participants from dermatology and allergy clinics in Montreal

and the Mastocytosis Society Canada. We have developed a standardized

questionnaire to assess these individuals’ triggers, exposures and

comorbidities.

RESULTS: Among the 23 participants, 13 reported cutaneous mastocy-

tosis (CM), 7 reported systemicmastocytosis (SM) and three reportedmast

cell activation syndrome. Most CM participants (69%) were children

(median age of diagnosis 0.42 years vs 34 years in the SM group). The

major causes of flares in the CM group were foods (46%), minor trauma

(46.5%) and sun exposure (38.5%). In the SM group, the main triggers

were alcohol ingestion (100%), sun exposure (85%), and foods (71.4%).

Most participants were treated with antihistamines (61% CM; 100% SM)

and few required adjunctive steroid therapy during flares (29% SM; 7.7%

CM). Among cases with CM, 31% reported remission of flares without

treatment vs 0% in the SM group.

CONCLUSIONS: We have established the first Canadian registry for

mastocytosis. Our next steps will be to expand our registry to provide

further data on diagnosis, flares and management of mastocytosis to

improve the care for these patients and further develop this field of study.
772 Use of Telemedicine in the Evaluation of
Patients with Mast Cell Activation Syndrome
O
N
D
A
Y

Arnold Kirshenbaum, MD FAAAAI1, Chase Nichols2, Courtney

Beam2, Carissa Johnson2, Kelly Kerrigan2, Elaine Bundy2; 1NIH/

NIAID/LAD, 2Allergy and Asthma Health Care.

RATIONALE: Eighteen months ago, our office began evaluating patients

for Mast Cell Activation Syndrome (MCAS). Patients present with

multiple complaints and co-morbidities, often requiring lengthy record

reviews. To manage this volume of requests, our team developed an

approach that leverages telemedicine for new and established patients. We

thus found ourselves capable of determining whether our approach

improved care and maintained satisfaction.

METHODS:Weemploy a three-pronged approach. First,we request records

from providers, after which summaries are prepared and billed ahead of initial

visits. We then schedule a telemedicine visit with patients to review records

and determine subsequent treatment steps. The third step is amandatory office

visit that includes a detailed physical exam and review of ordered scans and

laboratory. Subsequent treatment interactions occur via telemedicine or in-

office, as dictated by patient preference and office availability.

RESULTS: Referring providers sent records prior to initial interaction,

usually a telemedicine visit. Telemedicine evaluations were elected

primarily due to distance from the office (> 2 hrs. travel in state or

out-of-state). Patient satisfaction was approximately 90% with this

approach. Compliance with treatment was encouraging considering

insurance coverage, concern for adverse drug effects or satisfaction

with previous regimens. Reimbursements for pre-visit records review
(99358, 99359), consultant level (99244, 99245), new level (99204,

99205) or established level (99214, 99215) with extended time

(99354) were acceptable.

CONCLUSIONS: Telemedicine for MCAS evaluation proved useful for

initial and follow-up visits with satisfactory patient acceptance and

outcomes. Our three-pronged approach for patients with complex disorders

enhanced their evaluation and continuing care.
773 Youngest reported child with tryptase >20ug/L,
found to have hereditary alpha tryptasemia
(HAT)
Stephanie Erdle1, John Wu, MD FRCPC1, Vilte Barakauskas1, Edmond

Chan, MD FAAAAI2; 1BC Children’s Hospital, 2BC Children.

RATIONALE: Guidelines recommend bone marrow biopsy for

tryptase >20ug/L, but systemic mastocytosis (SM) is exceedingly

rare in children. Hereditary alpha-tryptasemia (HAT) is caused by a

duplication or triplication of the alpha-tryptase gene (TPSAB1), lead-
ing to overproduction of alpha-tryptase. HAT affects 6% of the popu-

lation, with autosomal dominant inheritance. We report the youngest

child with tryptase level >20ug/L, who is also the youngest child re-

ported with HAT.

METHODS: Bone marrow biopsy was performed and assessed for

mast cell infiltrates and KIT mutation, in addition to staining for tryp-

tase and CD117. Serum and urine PGD2 levels were sent to rule out

mast cell activation. Genetic testing was performed from a buccal

swab using DNA amplification via digital droplet polymerase chain re-

action for TPSAB1.

RESULTS: A 3-month-old girl with mosaic Turner syndrome presented

to her pediatrician with recurrent episodes of flushing, and gastroesoph-

ageal reflux requiring omeprazole. She was otherwise well with no

features of SM. Tryptase level at 8 months was 19.8ug/L (normal

<11.1ug/L), and 25.3ug/L when repeated. Complete blood count, liver,

and renal function tests were normal. Bone marrow biopsy did not

reveal evidence of mast cell infiltrate or KIT mutation.

Immunohistochemical staining for tryptase and CD117 was negative.

Serum and urine PGD2 levels were normal. Amplification of TPSAB1

revealed duplication, consistent with HAT.

CONCLUSIONS:Wepropose that in the absence of convincing history of

SM, children with elevated tryptase should first have HAT genetic testing

prior to bone marrow biopsy, due to the rarity of childhood SM and genetic

testing being less invasive.
M
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774 Is The Local Anaesthetics a Risk Factor of
Anaphylaxis in Mastocytosis Patients?
Patrizia Bonadonna, MD1, Elisa Olivieri2, Roberta Zanotti3, Ilaria Ta-

nasi4, Margherita Oberti4, Fabiana Furci5; 1Allergy Unit Azienda Ospeda-

liera Universitaria di Verona, 2Allergy Unit, Azienda Ospedaliera

Universitaria Integrata di Verona, Italy, 3Haematology Unit, Azienda

Ospedaliera Universitaria Integrata di Verona, Italy, 4Haematology Unit,

Azienda Ospedaliera Universitaria Integrata di Verona, 5Allergy and Clin-

ical Immunology Unit, University of Messina.

RATIONALE: Local anaesthetics (LA) are often suspected as possible

causes of allergic reactions but the incidence of adverse events (including

allergy) is low. The incidence of immediate reactions to LA in patients with

clonal mast cell disorders (MCD) is unknown. The purpose of this study

was to investigate the true incidence of LA allergy in patients with (MCD).

METHODS: In the period 2012–2018, a total of 432 patients (186women/

246men; median age 53 years, range 17–86 years) were underwent to bone

marrow biopsy (BMB) with LA in suspicious of MCD. In case of positive

history of LA allergy , an allergological work-up was made (skin prick test,

intradermal test and subcutaneous provocation). All 432 patients were

underwent to BMB in associationwith LA, chosen based on clinical history

and allergological test. MCD was diagnosed in 180 patients (41.7%). 5

patients of them suffered from important mediator symptoms and for

reasons were premedicated before BMB with steroids and antiH1.

RESULTS: 5 of 180 (2%) patients withMCD and 7 of 252 (3.9%) patients

without MCD had history of allergy to LA. All these patients had negative

allergological tests for LA. All patients withMCD tolerated BMBwith LA

as well as all the patients without MCD. Only 1 patients with MCD had

vagal hypotension during BMB.

CONCLUSIONS: MCD is not a risk factor for allergy to LA. Therefore

the use of LA in patients with MCD is safe. Premedication is not necessary

exept in patients with history of important mediator symptoms.
775 Successful IgE Receptor Desensitization on
Mast Cells using Heated and Digested Allergen
Yuka Nagata1, Ryo Suzuki1; 1Kanazawa University.

RATIONALE: Allergenicity of food is known to be influenced by food

processing (ex. heat treatment, enzymatic digestion, etc.). Heated foods

often present low allergenicity and thus recently applicated in allergen-

specific oral immunotherapy for food allergy. However, the underlying

mechanisms for IgE receptor desensitization onmast cells using heated and

digested allergen remain to be elucidated

METHODS: OVAwas dissolved in water and heated at 100 degrees for 1

min. Artificial digestion of OVAwas performed by pepsin (pH2.0) and/or

pancreatin (pH7.5) at 37 degrees. OVA-specific IgE-sensitized mast cells

(BMMCs: bonemarrow-derivedmast cells) were subjected to the allergen-

specific desensitization of IgE receptor with increasing doses of heated or

digested OVA. To evaluate IgE receptor desensitization in mast cells, the

degranulation (i.e. beta-hexosaminidase) responses were observed after

naive OVA challenge.

RESULTS: Heated allergen (OVA) resulted in increased degranulation

compared to naive OVA. Artificial digestion of the heated OVA

completely eliminated the degranulation in mast cells. The degranula-

tion showed significantly lower with the digested OVA stimulation

regardless of heating status, whereas the induction of IgE receptor

desensitization on mast cells was observed by both of the digested

OVAs and naive OVA.

CONCLUSIONS: Both heated and digested allergen are able to induce

IgE receptor desensitization, although they showed different capability to

induce degranulation responses in mast cells. This study may give the

novel findings to improve allergen-specific oral immunotherapy for food

allergy.
776 Association of early life circulating TSLP differs
by race among children with atopic dermatitis
in the Mechanisms of Progression from Atopic
Dermatitis to Asthma in Children (MPAACH)
cohort
Liza Murrison1, Xiaomeng Ren1, Lisa Martin, PhD2, Hua He, MS1,

John Kroner2, Asel Baatyrbek Kyzy, BS1, Angelo Bucci1, Jocelyn Bia-

gini Myers, PhD2, Gurjit Khurana Hershey, MD PhD FAAAAI3; 1Cin-

cinnati Children’s Hospital Medical Center, 2Cincinnati Children,
3Children.

RATIONALE: Thymic stromal lymphopoietin (TSLP) is an epithelial

cytokine strongly implicated in atopic dermatitis (AD) and asthma

pathogenesis. AD and asthma have a higher prevalence in black

populations. However, the interplay between TSLP, race, and pediatric

AD and asthma is unknown. We aimed to determine whether

circulating TSLP was associated with demographic and clinical

factors in a race-specific fashion using the Mechanisms of

Progression from AD to Asthma in Children (MPAACH) cohort of

children with AD.

METHODS: We conducted overall and race-stratified analyses of

the association between plasma TSLP levels and demographic

and clinical outcomes among children age 0.25-2.95 years with

AD in the MPAACH study. We measured plasma TSLP levels by

ELISA.

RESULTS: We detected plasma TSLP in 381 subjects (94% of

available samples); 231 black, 149 non-black. Among all subjects,

increased TSLP was significantly associated with age (p50.04), weight

(p50.01), birth season (p50.002), serum vitamin D (p50.04), lesional

FLG (p50.05), sensitization load (p50.0007) and sensitization profile

(p50.008). Median plasma TSLP was decreased in black (63.9 pg/ml)

compared with non-black children (70.8 pg/ml, p50.10). Among black

children, increased TSLP was associated with birth season (p50.0003),

non-lesional TEWL (p50.08), sensitization load (p50.0008) and sensi-

tization profile (p50.001). In non-black children, increased TSLP was

associated with age (p50.003), weight (p50.004), lesional S100A8
(p50.04), no reported food allergy (p50.04), and wheeze without a

cold (p50.04).

CONCLUSIONS: Early life circulating TSLP associations with de-

mographic and clinical outcomes differed by race in pediatric AD. These

associations suggest key race-specific differences in AD and asthma

pathogenesis.
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777 The IL-4Ra R576 polymorphism is associated
with increased AD severity and promotes
allergic skin inflammation.
Juan-Manuel Leyva-Castillo, PhD1, Michelle Daya2, Meher Preethi

Boorgula2, Rasika Mathias, PhD3, Kathleen Barnes, PhD FAAAAI4,

Peggy Lai5, Carter Petty6, Eddie Weller6, Hani Harb, PhD7, Talal

Chatila, MD MSc1, Donald Leung, MD PhD FAAAAI8, Wanda

Phipatanakul, MD MS FAAAAI1, Raif Geha, MD FAAAAI1; 1Boston

Children’s Hospital, 2University of Colorado, 3Johns Hopkins, 4University

of Colorado Denver, 5Massachusetts General Hospital, Boston, MA, 6Bos-

ton Children’s Hospital, 7Harvard Medical School, 8National Jewish

Health.

RATIONALE: Atopic dermatitis (AD) is characterized by a disrupted

skin barrier and a Th2-dominated skin inflammation and systemic immune

response. The critical role of Th2 cytokines in AD is demonstrated by the

beneficial effect of IL-4Ra blockade. A Q->R polymorphism at a.a. 576

(R576) of IL-4Ra is associated with asthma severity. However, its role in

AD has not been evaluated.

METHODS: Children from the School Inner-City Asthma Intervention

Study (SICAS) (n5410, mostly African American and Hispanics) and pa-

tients from the AD Research Network (ADRN) genotyped on Illumina’s

Multi-Ethnic Genotyping Array (n5576, European ancestry) were evalu-

ated for IL4RAQ576R polymorphism and for AD prevalence and severity.

Mice carrying Il4raQ576R polymorphisms were subjected to epicutaneous

(EC) sensitization. Treated skin was evaluated for infiltrating cells by

flow cytometry, and cytokine mRNA by qRT-PCR. Cytokine secretion

by stimulated splenocytes and allergen-specific IgE was measured by

ELISA. p<0.05 was considered significant.

RESULTS: AD prevalence and associated frequency of night itching

were significantly higher in the SICAS children with the R allele

(p<0.05). The R allele was associated with significantly higher EASI

and Rajka-Langeland scores in the ADRN study (p<0.05). Il4raR576mice

exhibited significantly increased infiltration with CD4+ T cells and eosin-

ophils, significantly higher Il4 and Il13 mRNA levels in OVA sensitized

skin sites, and had significantly higher IgE anti-OVA serum levels and IL-

13 secretion by OVA-stimulated splenocytes compared to Il4raQ576

controls.

CONCLUSIONS: IL-4Ra R576 polymorphism is associated with

increased AD prevalence and severity, and with increased allergic skin

inflammation and systemic Th2 response in an antigen-driven mouse

model of AD.
778 Interaction between Early-Life Antibiotics Use
and IL-13 Polymorphism in the Development of
Atopic Dermatitis: COCOA Birth Cohort Study
O
N
D
A
Y

Min Jee Park1, So-Yeon Lee, MD PhD1, Eun Sang Rhee2, Sihyeon Lee1,

Mi-Jin Kang1, Sungsu Jung3, Dong In suh4, Youn Ho Shin, MD5, Kyung

Won Kim6, Kangmo Ahn, MD PhD7, Soo-Jong Hong, MD FAAAAI8;
1Asan medical center, 2Asan Medical Center, University of Ulsan College

of Medicine, 3Pusan National University Yangsan Hospital, 4Seoul Na-

tional University College of Medicine, 5CHA University School of Med-

icine, 6Yonsei University College of Medicine, 7Sungkyunkwan

University, 8Asan Medical Center, Ulsan University.

RATIONALE: Although exposure to antibiotics is likely to affect the gut

microbiome, their effect on the development of atopic dermatitis (AD) is

unclear. The influence of individual genotypes on these relationships is also

unclear. We investigated the association between antibiotic exposure and

AD in young children, taking the timing and dose of exposure and genetic

risk into account.

METHODS: This study conducted within the Cohort for Childhood

Origin of Asthma andAllergic diseases (COCOA) included 1,637 children.

Pediatric allergists assessed the presence of AD at each visit and obtained

the information about antibiotic use for more than 3 days. Their cord blood
was genotyped for interleukin (IL)-13 (rs20541) polymorphism by the

TaqMan method.

RESULTS: Antibiotic use within 6 months of age was associated with

increased risk of AD within the first 3 years of life (aOR 1.393, 95% CI

1.083-1.790). The cumulative incidence of AD within the first 3 years of

life increased as the frequency of antibiotic use increased. Subjects with

GA or AA genotypes of IL-13(rs20541) had a higher risk of AD at 1 year

(aOR 1.30, 95% CI 1.02-1.65). Antibiotic use before 6 months of life and

GA or AA genotypes of IL-13(rs20541) increased the risk of AD at 1 year

(aOR 1.55, 95% CI 1.05-2.28; interaction p50.05).

CONCLUSIONS: Antibiotic use within 6 months was associated with a

dose-dependent increase in AD risk. Interactions between IL-13(rs20541)

and antibiotic use in early life may play a role in development of AD in

early childhood.
779 Clinical Activity of AK002, an Anti-Siglec-8
Monoclonal Antibody, in Treatment-Refractory
Chronic Urticaria
Sabine Altrichter1, Petra Staubach, MD2, Malika Pasha3, Henrik

Rasmussen, MD PhD3, Bhupinder Singh, MD3, Alan Chang3, Jonathan

Bernstein, MD FAAAAI4, Frank Siebenhaar, MD1, Marcus Maurer,

MD5; 1Charit�e-Universit€atsmedizin, 2University Medical Center Mainz,
3Allakos, Inc, 4Bernstein Allergy Group, Inc, 5Charite-Universitatsmedi-

zin Berlin.

RATIONALE: Chronic urticaria (CU) is a debilitating mast cell (MC)

driven disorder where patients often are refractory to standard therapy (i.e.

antihistamines). AK002, an anti-Siglec-8 antibody, inhibits MCs and

depletes eosinophils. In an open-label Ph2A study, AK002 safety and

clinical activity were evaluated in antihistamine-refractory chronic

spontaneous urticaria (CSU) and chronic inducible urticaria (CIndU).

METHODS: Omalizumab-na€ıve and omalizumab-refractory CSU pa-

tients (CSU-ON and CSU-OR, respectively), patients with cholinergic

urticaria (CholU) and patients with symptomatic dermographism (SDerm)

were treated with 6 monthly doses of AK002 (0.3-3 mg/kg). Primary

endpoint was change in urticaria control test (UCT) at week 22 relative to

baseline. Secondary objectives were safety and patient-reported urticaria

activity score (UAS7) or pulse controlled ergometry test (PCE) for CholU

patients.

RESULTS: AK002 demonstrated activity in all forms of CU, including

omalizumab-refractory cases. AK002 treatment resulted in complete

response in 92% and 57% of CSU-ON (n514) and CSU-OR (n512)

patients, respectively and 92% and 40% of CholU (n511) and SDerm

(n510) patients, respectively. An additional 29% of CSU-OR and 30% of

SDerm patients were partial responders. Mean change in UAS7 repre-

sented a 75% and 61% improvement in CSU-ON and CSU-OR patients,

respectively. A 100% response rate was observed in CholU patients as

measured by PCE. There were no drug-related SAEs and AEs were

commonly limited to mild-to-moderate infusion related reactions, mostly

on first infusion only.

CONCLUSIONS: AK002 activity in multiple forms of CU combined

with its safety profile demonstrates potential for patients suffering from

CU, including those refractory to antihistamines and omalizumab.
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780 Skin TEWL results show significant
improvements with Trilipid emollient compared
to controls in infants and young children
Kari Nadeau, MD PhD FAAAAI1, Sayantani Sindher, MD2, Evgeny

Berdyshev, PhD3, Melanie Shojinaga2, Shifaa Alkotob2, Sarah Alonzi4,

Sara Varadharajulu4, Sharad Chandra4, Sharon Chinthrajah, MD2, Helen

Brough, MD PhD5, Susan Chan6, Gideon Lack, MD7, Donald Leung,

MD PhD FAAAAI3; 1Stanford Univ School Medicine - Sean N. Parker

Center for Allergy & Asthma Research at Stanford University, 2Stanford

University - Sean N. Parker Center for Allergy & Asthma Research at

Stanford University, 3National Jewish Health, 4Summer Intern - Sean N.

Parker Center for Allergy & Asthma Research at Stanford University,
5Evelina London, Guy, 6St. Thomas, 7King’s College London.

RATIONALE: There is increasing evidence that epicutaneous allergen

sensitization through a dysfunctional skin barrier results in allergic

responses. Early use of skin emollient as a preventative approach has

resulted in conflicting results. The objective of this study was to determine

whether different emollients have a similar effect on skin barrier function.

METHODS: We enrolled pediatric participants (3 months to 7 years of

age) in an IRB-approved protocol at a single site (n560). Transepidermal

water loss (TEWL) was performed at baseline on non-lesional skin as per

published methods. EpiceramTM vs AveenoTM vs no emollient was applied

to three different locations respectively on each participant daily for 5

weeks followed by TEWLmeasurements. For a small convenience sample

subset of individuals, skin lipidomics were performed through skin tape

strips.

RESULTS: TEWLwas reduced (indicating improved barrier function) by

approximately 68% after 5 weeks of Trilipid emollient compared to

baseline (p<0.03). There was no significant improvement in TEWL with

Aveeno or the control group after 5 weeks. There was a trend towards a

greater reduction in TEWL in the trilipid group than in the Aveeno and

control group. Skin strip lipidomics data suggested Aveeno application in

AD subjects increased skin levels of lysophosphatidylcholines which could

deteriorate skin barrier properties.

CONCLUSIONS: From these preliminary pilot data, we conclude that not

all emollients are equal in their ability to restore skin barrier function as

measured by TEWL. Further experiments are being conducted to assess

whether skin barrier restoration leads to reduction in allergen sensitization.
781 Adding home environmental intervention to
controller medication did not reduce allergen
or controller medication among urban children
with persistent asthma
Torie Grant, MD1, Meredith McCormack, MD1, Roger Peng2, Corinne

Keet, MD MS PhD3, Susan Balcer-Whaley, MPH1, Elizabeth Matsui,

MD MHS FAAAAI4; 1Johns Hopkins University School of Medicine,
2Johns Hopkins School of Public Health, 3John Hopkins University

School of Medicine, 4Dell Medical School at the University of Texas at

Austin.

RATIONALE: It is unknown whether home environmental interventions

(EIs) reduce asthma controller medication requirements in allergen-

sensitized/exposed asthmatic children.

METHODS: 155 Baltimore allergen-sensitized asthmatic children (5-

17yrs) were enrolled in a 6-month randomized clinical trial of a

multifaceted, individually-tailored EI plus guidelines-based controller

medication titration (EI+MED) versus guidelines-based controller medi-

cation titration alone (MED). Allergen sensitization (mouse, cockroach,

dust mite, cat, and/or dog) was assessed at baseline; home dust allergen

concentrations were measured at baseline, 3 and 6 months. EI was

delivered at baseline and repeated 2-3 times. The primary outcome was

controller medication treatment step (0-6, albuterol PRN to high-dose

ICS+LABA), titrated using a guidelines-based algorithm at baseline, 2, 4,
and 6 months. Generalized linear modeling was performed to assess

outcomes by group.

RESULTS: The study population was primarily black (89.7%) and on

public insurance (92.2%). At baseline, 66%were sensitized to mouse, 56%

to cockroach, 39% to dust mite, 39% to cat, and 31% to dog. 55% were

exposed to mouse (>_0.5mcg/g), 38% to cockroach (>_2U/g), 40% to dust

mite (>_2mcg/g), 38% to cat (>_2mcg/g), and 18% to dog (>_2mcg/g). At the

trial’s completion, there were no differences in treatment step or daily

inhaled fluticasone by group: EI+MED 4.0 (SD: 1.9) vs. MED 4.1 (1.9),

p50.96; and 557.5mcg (347.8) vs. 527.7mcg (401.7), p50.66, respec-

tively. There were also no differences in acute visits (35 vs. 51,

respectively, p50.09) or pest allergen exposure.

CONCLUSIONS: Among this predominantly low-income, black pediat-

ric asthma population, adding EI to controller medication titration reduced

neither indoor allergen exposure nor controller medication requirements.
782 Investigation of Drug Candidate MIDD0301 as an
Oral Controller and Companion Inhaler
Medication for Severe Asthma and COPD
Leggy Arnold; University of Wisconsin Milwaukee.

RATIONALE: This study addresses the unmet need for a safe, non-

steroidal asthma and COPD treatment by targeting GABAA receptors

(GABAAR) in the lung. First-in-class drug candidate MIDD0301 is ex-

pected to be more effective than current inhaled and oral treatments and

overcome adverse effects and resistance of commonly used

corticosteroids.

METHODS: Murine asthma models based on ovalbumin or house dust

mite allergen challenge and a smoke-induced COPD model were used to

assess drug efficacy. Absorption and bioavailability were assessed with

compound delivered by oral, intravenous, nebulized, or nasal routes. The

pH dependent solubility and permeability properties were investigated

using UV absorbance and mass spectrometry. Metabolic conversion and

secretion were quantified by LCMS/MS.

RESULTS: MIDD0301, a novel GABAAR modulator, was well distrib-

uted into the lung and exhibited very low brain localization. Using several

routes of administration, we showed that MIDD0301 reduced airway hy-

perresponsiveness in the asthma models. MIDD0301 improved lung func-

tion in smoke-inducedCOPDmice and reduced lung inflammatory cell and

cytokine levels. In ex vivo lung sections, we showed that MIDD0301

rapidly increased the diameter of constricted airways. Nebulized

MIDD0301 rapidly improved airway hyperresponsiveness. Metabolic

studies demonstrated slowed phase I metabolism but revealed significant

glucuronidation of secreted MIDD0301. Identification of reduced perme-

ability of MIDD0301 under acidic conditions was improved by formula-

tion resulting in a low therapeutics oral dose.

CONCLUSIONS: MIDD0301 is an advanced clinical drug candidate

shown to be active orally and as an inhaled medication that alleviates

cardinal signs of asthma and COPD, including improved respiratory

function and reduced lung inflammation.
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783 Bronchial Responsiveness 5-Class Model and
Its Association with Baseline Spirometry and
Fractional Exhaled Nitric Oxide in Children
Ji Soo Park1, Min Jung Kim1, Sohyun Shin1, YUN JUNG CHOI1, Dong

Suh1; Seoul National University Hospital.

RATIONALE: Bronchial hyperresponsiveness, or heightened bronchial

responsiveness (BR), is a characteristic feature of asthma affected by

structural airway remodeling and airway inflammation. While BR is

usually divided into positive and negative according to the provocative

concentration (PC) of a methacholine challenge test (MCT), BR actually

exists on a continuous spectrum. We propose a 5-class model of BR and

show its association with baseline spirometry and fractional exhaled nitric

oxide (FeNO) in children with typical asthma symptoms.

METHODS: Using a clinical data warehouse, we included patients with 1

or more of dyspnea, chronic cough, or wheezing who underwent

spirometry, MCT and FeNO. Patients were divided according to BR into

5 groups: Group 1 (PC20<4mg/mL), Group 2 (PC20 >_4 and<16mg/mL),

Group 3 (PC20 >_ 16 mg/mL and PC15 < 16 mg/mL), Group 4 (PC15 >_ 16

mg/mL and PC10 < 16 mg/mL), and Group 5 (PC10 >_ 16 mg/mL).

RESULTS: A total of 117 children were included, with 41 patients in

Group1, 32 inGroup2, 8 inGroup3, 14 inGroup 4, and 22 inGroup 5. From

Group 1 to Group 5, the mean baseline FEV1 z-score and FEV1/FVC z-

score of each group increased (p for trend 0.002 and 0.002, respectively),

and mean FeNO decreased (p for trend 0.01).

CONCLUSIONS: The 5-class model of BR shows significant correlation

with baseline FEV1, FEV1/FVC and FeNO in children with asthmatic

symptoms. The BR 5-class model successfully reflects both structural

airway remodeling represented by baseline spirometry and airway

inflammation measured by FeNO.
784 Glucagon-like peptide-1 receptor agonists
decrease systemic Th2 inflammation in
asthmatics
O
N
D
A
Y

Dinah Foer1, Patrick Beeler2, Jing Cui1, Joshua Boyce, MD FAAAAI3,

Elizabeth Karlson1, David Bates4, Katherine Cahill, MD5; 1Brigham

and Women’s Hospital, 2University Hospital Zurich, Brigham and

Women’s Hospital, 3Harvard Medical School, Brigham and Wome, 4Har-

vard Medical School, Brigham and Women’s Hospital, 5Vanderbilt Uni-

versity Medical Center.

RATIONALE: Glucagon-like peptide (GLP)- 1 receptor signaling de-

creases type 2 (Th2) airway inflammation inmice. GLP-1R agonists (GLP-

1RAs) are widely prescribed for type II diabetes mellitus (T2DM). We

sought to identify the impact of GLP-1RA use on systemic biomarkers of

Th1 and Th2 airway inflammation in asthmatic patients with diabetes.

METHODS: We measured levels of IL-6, IL-8, sCD163, periostin, total

IgE, IL-33 and sST2 in Partners HealthCare Biobank serum samples from

adult, asthmatic, T2DM patients actively treated with GLP-1RAs (n542

subjects) or non-GLP-1RAT2DM drugs (n5119 subjects). We calculated

the propensity score for all patients based on multiple variables including

demographics, body mass index, asthma severity, hemoglobin a1c, and

comorbidities, as confirmed by electronic health record chart review.

Linear regression was used to compare the two cohorts, adjusting for

propensity score.

RESULTS: Periostin (P5.0019) was significantly lower in GLP-1RA

users than non-GLP-1RA users. There were no significant differences in

total IgE (P 5.69), IL-6 (P 5.60), IL-8 (P 5.64), sCD163 (P5.88), IL-

33 (P 5.75), and sST2 (P 5.86). However, periostin levels were signifi-

cantly correlated with total IgE (P5.0005), sST2 (P5.0041), IL-6 (P

5.03), and sCD163 (P 5.007) across all patients. IL-33 was significantly

correlated with sST2 (P5<.0001) but not with periostin (P5.21).

CONCLUSIONS: Serum periostin, a known systemic biomarker of

airway eosinophilia in asthmatic patients, is significantly and selectively

lower in asthmatic diabetics on GLP-1RAs. Correlation analyses further

support a role for GLP-1R signaling in Th2 inflammation in humans. Our
data point to periostin as a possible biomarker for novel therapeutic use of

GLP-1RAs in asthma.
785 Once-daily, single-inhaler fluticasone furoate/
umeclidinium/vilanterol (FF/UMEC/VI) versus
FF/VI in inadequately controlled asthma: the
CAPTAIN study
Ian Pavord, MD1, Guy Peachey2, Huib Kerstjens3, Edward Kerwin, MD

FAAAAI4, Robert Nathan5, Nicola Hanania, MD, MS6, Steven

Pascoe, MD2, Andrew Fowler2, Zelie Bailes2, Dawn Edwards2, Neal

Sule2, Neil Barnes7, Louis-Philippe Boulet, MD FRCPC8, Maggie Tab-

berer2, Laurie Lee, MD2; 1University of Oxford, 2GlaxoSmithKline, 3Uni-

versity of Groningen and University Medical Center Groningen, 4Crisor

LLC Research, Clinical Research Institute of Southern Oregon, 5Asthma

and Allergy Associates, P.C. and Research Center, 6Baylor College of

Medicine, 7GlaxoSmithKline; Barts and the London School of Medicine

and Dentistry, 8Laval University.

RATIONALE: Approximately 50% of asthma patients have inadequately

controlled symptoms despite inhaled corticosteroid/long-acting b2-agonist

therapy.

METHODS: Phase III, randomized, double-blind, 24-52 week, parallel-

group study in adults with asthma with pre-bronchodilator FEV1 <85%

and Asthma Control Questionnaire (ACQ-6) score >_1.5. Treatment:

once-daily fluticasone furoate/vilanterol (FF/VI, 100/25, 200/25mcg)

or FF/umeclidinium (UMEC)/VI (100/31.25/25, 100/62.5/25, 200/

31.25/25, 200/62.5/25mcg) via Ellipta inhaler. Endpoints: mean change

from baseline in trough FEV1 at Week 24 (primary), annualized moder-

ate/severe asthma exacerbation rates, proportion of ACQ-7 and St

George’s Respiratory Questionnaire (SGRQ) responders (Week 24).

Safety was assessed. FF doses were pooled for non-lung function end-

points for each UMEC dose.

RESULTS: In the intent-to-treat population (n52436), FF/UMEC

62.5mcg/VI statistically significantly improved trough FEV1 versus FF/

VI for each corresponding FF dose (100/62.5/25mcg vs FF/VI 100/

25mcg: 110mL [95%CI 66-153], 200/62.5/25mcg vs FF/VI 200/25mcg:

92mL [95%CI: 49-135]; all p<0.001). FF/UMEC 31.25mcg/VI showed

nominally statistically significant improvements in trough FEV1 (100/

31.25/25mcg vs FF/VI 100/25mcg: 96mL [95%CI: 52-139]; 200/31.25/

25mcg vs FF/VI 200/25mcg: 82mL [95%CI 39-125]). Numerical reduc-

tion in exacerbation rate observed for FF/UMEC 62.5mcg/VI versus FF/

VI (rate ratio [95%CI]: 0.87 [0.72-1.05]). ACQ-7 responder rates were

greater for FF/UMEC 62.5mcg/VI versus FF/VI (63% vs 55%; OR 1.43;

95%CI: 1.16-1.76); there were no differences in SGRQ responder rates

(69%, vs 66%; OR 1.14; 95%CI: 0.92-1.42). FF/UMEC/VI safety profile

was similar to FF/VI.

CONCLUSIONS: Dual bronchodilation effects are additive in asthma.

FF/UMEC 31.25 and 62.5mcg/VI provided statistically significant in-

creases in lung function versus FF/VI. FF/UMEC 62.5mcg/VI improved

asthma control versus FF/VI in asthma patients inadequately controlled on

ICS/LABA.

FUNDING: GSK (205715/NCT0294688).
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787 A Novel Role for 15-Lipoxygenase Metabolites
in Aspirin Exacerbated Respiratory Disease
Whitney Stevens, MD, PhD1, Anna Staudacher, MS1, Kathryn

Hulse, PhD1, Roderick Carter1, DeborahWinter1, Atsushi Kato, PhD2, Ly-

dia Suh, BS1, James Norton1, Julia Huang1, Anju Peters, MD MSCI

FAAAAI3, Leslie Grammer, MD FAAAAI1, David Conley, MD4, Stepha-

nie Shintani Smith1, Bruce Tan, MD MS1, Kevin Welch1, Robert

Kern, MD1, Robert Schleimer, PhD FAAAAI2; 1Northwestern University

Feinberg School of Medicine, 2Northwestern University Feinberg School,
3Northwestern University Medical School, 4Northwestern University,

Feinberg School.

RATIONALE: Aspirin Exacerbated Respiratory Disease (AERD) is

defined by the triad of asthma, chronic rhinosinusitis with nasal polyps

(CRSwNP), and an intolerance to cyclooxygenase-1 inhibitors. AERD

patients tend to have more severe respiratory disease than aspirin-tolerant

patients with CRSwNP. The underlying mechanisms contributing to

enhanced disease in AERD are not understood, but a dysregulation in

arachidonic acid metabolism is important. We investigated the 15-

lipoxygenase (15-LO) pathway in AERD pathogenesis.

METHODS: We examined expression levels of genes important for the

synthesis and function of arachidonic acid metabolites in AERD and

CRSwNP NP by single-cell RNA sequencing using the 10X Genomics

platform and by traditional RT-PCR. Lipid mediators were measured in

sinonasal tissue by mass spectrometry. Immunofluorescence was used to

examine localization of specific enzymes within NP.

RESULTS: ALOX15 expression was significantly elevated in AERD

compared to CRSwNP NP (p<0.05) and control tissue (p<0.001) and

was predominantly expressed in epithelial cells. ALOX15expression

significantly correlated with radiographic sinus disease severity (r50.56,

p<0.001) and was associated with comorbid asthma in CRSwNP. 15-

oxo-ETE, a downstream product of 15-LO, was significantly elevated in

CRSwNP (27.93 pg/mg tissue) and AERD (61.03 pg/mg tissue) NP

compared to control (7.17 pg/mg tissue, p<0.001).

Hydroxyprostaglandin dehydrogenase, an enzyme required for 15-oxo-

ETE synthesis, was predominantly expressed in mast cells and, by immu-

nofluorescence, localized near 15-LO+epithelium in AERD NP.

CONCLUSIONS: Epithelial and mast cell interactions, leading to the

synthesis of 15-oxo-ETE, may contribute to the dysregulation of

arachidonic acid metabolism via the 15-LO pathway as well as to the

enhanced sinonasal disease severity observed in AERD.
788 Microbiota Suppresses Innate Type 2 Immune
Responses in the lungs in Mice
Koji Iijima, PhD1, Takao Kobayashi, PhD2, Rinna Tei2, Lisa Till3, Wil-

liam Moor3, Pruna Kashyap3, Hirohito Kita, MD2; 1Mayo Clinic Roches-

ter. Mayo Clinic Arizona, 2Mayo Clinic Rochester, Mayo Clinic Arizona,
3Mayo Clinic Rochester.

RATIONALE: Microbiota has been known to promote generation of

regulatory T cells and prevent development of autoimmune diseases.

However, our knowledge is limited regarding the role for microbiota in

allergic airway diseases.The goal of this project was to address this

question directly by using a mouse model.

METHODS: C57BL/6micewere housed in a germ-free (GF) condition or

specific pathogen-free (SPF) condition during pregnancy and after birth.

The steady-state immune status was analyzed, and innate type 2 immune

responses in the lungs were compared by exposing them intranasally (i.n.)

to extract of fungus Alternaria.

RESULTS: At steady-state, the total numbers of CD3+T cells and

B220+B cells in the lungs were lower in GF mice as compared to SPF

mice. On the other hand, plasma levels of total IgE and IgG1 were
elevated in GF mice as compared to SPF mice. When na€ıve mice were

exposed i.n, to Alternaria extract, GF mice produced significantly higher

amounts of type 2 cytokines in the lungs. No differences were observed in

Alternaria-induced IL-33 release or IL-33-induced innate type 2 response
in two conditions. In contrast, lung levels of IL-10 were significantly

lower at steady-state and after Alternaria exposure in GF mice as

compared to SPF mice.

CONCLUSIONS: Microbiota affects the steady-state levels of lung

lymphocytes and suppresses IgE antibody production and innate type 2

responses to inhaled allergen(s). Lung IL-10, but not IL-33, is likely

involved in regulating these responses and protecting animals from

developing allergic airway diseases.
789 Efficacy of Dendritic Cell Based Immunotherapy
for Patients with Pancreatic Cancer
Andrei Hancharou1, Oksana Timohina1, Alexander Prokhorov2, Svet-

lana Romanovskaya3, Lawrence Dubuske, MD FAAAAI4; 1The Repub-

lican Research and Practical Center for Epidemiology and

Microbiology, Minsk, Belarus, 2Belarusian State Medical University,

Minsk, Belarus, 3Minsk City Clinical Oncologic Dispensary, Minsk,

Belarus, 4George Washington University School of Medicine, Washing-

ton, DC, USA.

RATIONALE: Pancreatic cancer (PC) is one of the most difficult

problems of oncology with unsatisfactory treatment results and extremely

poor prognosis. PC in Belarus has an incidence of 8–9 cases per 100

thousand of people. This study assesses the clinical efficacy of dendritic

cell (DC) based immunotherapy of PC.

METHODS: 26 patients with stage II–IV PC were included in the study

(ClinicalTrials.gov ID NCT03114631). DC were generated from blood

monocytes and then injected subcutaneously from 5 to 15 times.

Immunity monitoring including antigen specific T cells and CTC counts.

RESULTS: 11 of 26 patients received 5 doses of DC; 6 of 26 received 10

doses and 8 of 26 patients received 15 doses of DC. Safety and tolerability

of DC injections was excellent. No serious post-injection complications

were noticed. High immunologic effectiveness of treatment was shown,

including an increase in antigen-specific T cell counts and a decrease in T-

regulatory cells in PC patients after treatment with DC. In most patients

with PC, the CTC count was significantly decreased after treatment with

DC becoming not greater than 0.5 cells / ml. As of August 2019, 20 of 26

treated PC patients were alive. All patients (n58) which received 15 doses

of DC are still alive. The one-year survival rate was 78.2% compared with

the control group (33.8%, p50.0001).

CONCLUSIONS: Administration of 15 doses of dendritic cells immu-

notherapy was safe and provided an immediate favorable outcome in

patents with pancreatic cancer.
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790 A Novel System To Explore T-Cell Correlates Of
Cross-Protection To Rhinovirus In A Human
Sequential Infection Model.
Alberta Paul1, Lyndsey Muehling, PhD1, Sierra Barone2, William

Kwok, PhD3, Jonathan Irish, PhD2, Ronald Turner4, Judith Woodfolk,

MBChB PhD FAAAAI1; 1University of Virginia, Department of Medi-

cine, 2Vanderbilt University, 3Benaroya Research Institute, 4University

of Virginia School of Medicine.

RATIONALE: Human rhinovirus (RV) is a major cause of common cold

and triggers acute episodes of asthma. Little is known about T-cell

mechanisms of cross-protection to different RV strains. We aimed to

rigorously interrogate virus-specific T cells in a sequential experimental

infection model in humans.

METHODS: Healthy subjects were infected with RV-A16 and

rechallenged 15 weeks later with either RV-A16 or RV-A39.

Circulating T-cells were sampled over 30 weeks, including peak

effector and convalescent infection phases. T cells were phenotyped

using a 24-marker spectral flow cytometry panel including up to three

RV peptide/MHCII tetramers. Computational tools, including uniform

manifold approximation and projection (UMAP), k-nearest neighbor

(KNN), and marker enrichment modeling (MEM), were used to

quantify signature features of RV-specific T cells and compare them

to other T cells in phenotypic neighborhoods either enriched or

lacking in RV-specific T cells.

RESULTS: Before RV challenge, virus-specific T cells were predom-

inanty CCR5+PD-1+ central memory and follicular helper (Tfh) cells.

During peak effector phases, phenotypically distinct CD4+ T cell types

became enriched for RV-specific T cells, including proliferating (Ki67+)

activated Th1 (CCR7low, CD127low, CXCR3+, CD95+, CD38+, ICOS+,

Tbet+, Tcf-1+) and Tfh (CCR7low, CD127low, PD-1hi, CXCR5+, ICOS+,

CD38+, CD95+, Tcf-1+) cells. T-cells expanded up to 10-fold, returned

to baseline levels during convalescence, and were re-boosted upon re-chal-

lenge with either RV strain. Whereas T-cells targeting specific RVepitopes

markedly expanded, those targeting other epitopes did not, despite activa-

tion during both effector phases.

CONCLUSIONS: By integrating high-dimensional phenotyping and

computational methods we can reliably identify T-cell hallmarks of

protection to different RV strains.
791 Prevalence and Characteristics of Multifood
Allergy Among US Children with Food Allergy
O
N
D
A
Y

Ozge Nur Aktas1, Christopher Warren2, Benjamin Guzman, BA3, Ruchi

Gupta, MDMPH4; 1University of Illinois College of Medicine at Chicago,

Chicago, IL, 2University of Southern California Keck School of Medicine,

LA, 3Northwestern University, Chicago, IL, 4Northwestern University

Feinberg School of Medicine, Chicago, IL.

RATIONALE: IgE-mediated food allergy (FA) currently affects millions

of US children, leading to impaired quality of life resulting from avoidance

of allergenic foods—with greater impairment observed among patients

allergic to multiple foods (i.e. ‘‘multi-FA’’). However, little is known about

the current prevalence of multi-FA and specific patterns of co-occurring

FAs among US children of different ages.

METHODS: Parent-proxy FA surveys were completed for a nationally

representative sample of 38,408 US children between October 2015 and

September 2016. Multi-FA was evaluated in children with parent-

reported FA meeting strict symptom-report criteria (i.e. ‘‘convincing

FA’’).

RESULTS: Among all children with parent-reported FA, 53.1% (95% CI:

49.8%-56.4%) reported multi-FA compared to 39.9% (95% CI: 36.8%-

43%) with convincing multi-FA. With respect to convincing multi-FA,

among childrenwith peanut allergy, 33.1% had tree nut co-allergy and 61%

of those with tree nut allergy had peanut co-allergy. In addition to tree nut

(29.3%), egg (25.4%) and milk (24.6%) allergies were common in peanut-

allergic children aged 0-2 years. Among all children with sesame allergy,
55.2% and 43.9% had peanut and tree nut co-allergy, respectively. No

particularly common co-allergies were identified for milk, whereas those

with egg allergy frequently had milk (35.2%) and peanut (29.3%) co-

allergy. Among those with shellfish allergy, peanut (25.2%) and finfish

(23.8%) were the most common co-allergies. Soy and wheat allergy had

different common co- allergens in different age groups.

CONCLUSIONS: Slightly over half of US children with FA report multi-

FA compared to 40% reporting convincing multi-FA. Distinct co-allergy

patterns were observed by age and specific FA.
792 Prenatal Egg Consumption and Infant Egg
Sensitization in the CHILD Cohort
Keely Loewen1, Theo Moraes2, Stuart Turvey, MD PhD3, Piush

Mandhane, MD4, Malcolm Sears, MD5, Padmaja Subbarao, MD2, Allan

Becker, MD FAAAAI1, Meghan Azad1, Elinor Simons, MD PhD MS

FAAAAI1; 1Section of Allergy & Immunology, Department of Pediatrics

& Child Health, University of Manitoba and Children’s Hospital Research

Institute of Manitoba, 2Division of Respirology, Department of Pediatrics,

Hospital for Sick Children, 3Division of Allergy and Immunology, Depart-

ment of Pediatrics, University of British Columbia and British Columbia

Children’s Hospital, 4Division of Pediatric Respirology, Pulmonary &

Asthma, University of Alberta, 5Division of Respirology, Department of

Medicine, McMaster University.

RATIONALE: Egg is a common food allergen in young children. We

examined associations between maternal egg consumption during preg-

nancy and infant egg sensitization at age 1 year, and if timing of infant egg

introduction modifies the association.

METHODS: CHILD participants were recruited from the general pop-

ulation before birth. Number of days per week onwhich eggwas consumed

during pregnancy was reported prenatally. Infant diet was reported at birth

and every 3-6 months. At age 1 year, sensitization to egg was measured by

skin prick testing and atopic dermatitis was diagnosed clinically.

Multivariable logistic regression was used to examine associations among

frequency of maternal egg consumption during pregnancy, timing of infant

dietary introduction to egg, and infant sensitization to egg.

RESULTS: Among 2912 CHILD participants at 1 year, 216 (7.4%) were

sensitized to egg. Infants of mothers who ate egg on 0-6 days per week had

similar sensitization. After adjusting for potential confounders such as

moderate-severe atopic dermatitis in the first year, infants of mothers who

ate egg at least daily while pregnant (3.8%) were over twice as likely to be

sensitized to egg at 1 year (OR 2.63; 95% CI: 1.46-4.72). This association

persisted among infants (94.9%) who introduced dietary egg after 6 months

(OR 2.40; 95% CI: 1.27-4.54) and appeared stronger among the few infants

(5.1%)who introduced eggbefore age6months (OR7.50; 95%CI: 1.19-47.3).

CONCLUSIONS: Infant sensitization to egg is more likely with daily

maternal consumption of egg prenatally, even after accounting for infant

dietary egg introduction.
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793 Early Introduction of Peanut, Egg, and Milk
Among Black and White Food-Allergic
Children in the FORWARD Study
Jialing Jiang1, Christopher Warren1, Jamie Fierstein, PhD1, Olivia Ne-

gris1, Avneet Chadha, BS2, Alexandria Bozen1, Lucy Bilaver, PhD MS

MA1, Jacqueline Pongracic, MD FAAAAI2, Ruchi Gupta, MD MPH1,

Perry Catlin3, Annika Chura3, Amal Assa’ad, MD FAAAAI3, Aame

Andy-Nweye4, Susan Fox, PA4, Mahboobeh Mahdavinia, MD PhD

FAAAAI4, Mary Tobin, MD FAAAAI4, Iman Abdikarim5, Adam Robin-

son5, Amaziah Coleman, MD5, Hemant Sharma, MD MHS FAAAAI5;
1Northwestern Feinberg School of Medicine, 2Ann & Robert H. Lurie

Children’s Hospital, 3Cincinnati Children’s Hospital Medical Center,
4Rush University Medical Center, 5Children’s National Medical Center.

RATIONALE: Early dietary introduction of certain allergenic foods

before 6 months of age may decrease food allergy (FA) incidence.

Considering racial differences in US FA prevalence, this study character-

izes timing of peanut, egg, and milk introduction among food-allergic

Black and White children.

METHODS: Black and White children (0-12 years old) with a diagnosed

FAwere enrolled into a prospective, multi-site, cohort study. In the intake

survey, parents of children with peanut (n5182; 68 Black/114White), egg

(n5136; 99 White/37 Black), and milk (n582; 27 Black/55 White)

allergies reported timing of dietary introduction of each allergenic food.

Age of introduction was categorized into <_6months, 7-10 months, and >_11

months. Pearson X2 tests were used to compare timing of food introduction

by race.

RESULTS: Only 2.9% of Black children with peanut allergy were

introduced to peanut at <_6 months, 8.8% between 7-10 months, and

88.2% at >_11 months, compared to White children (21.9%, 25.4%, and

52.6% respectively) (X254.66; p<0.001). For milk, 25.9% of Black chil-

dren were introduced at <_6 months, 18.5% between 7-10 months, and

55.6% at >_11 months, compared to White children (49.1%, 23.6%, and

27.3%) (X256.52;p5.04). Finally, 10.8% of Black children were intro-

duced egg at <_6 months, 27.0% between 7-10 months, and 62.2% at >_11

months, compared to White children (25.3%, 32.3%, and 42.4%)

(X255.07;p5.08).

CONCLUSIONS: Peanut, milk, and egg are introduced earlier to White

children compared to Black children, possibly contributing to racial

differences in FA prevalence. Education on early introduction, especially

the 2017 Prevention of Peanut Allergy Guidelines, may be needed.
794 The Role of Bile Acids in Food Allergy and
Responses to Oral Immunotherapy by
Metabolomic Profiling
Yamini Virkud, MD FAAAAI1, Rachel Kelly2, Sarita Patil, MD

FAAAAI1, Bert Ruiter, PhD1, Neal Smith3, Augusto Litonjua, MD

MPH4, Scott Weiss, MD MS5, Jessica Lasky Su, ScD2, Wayne Shreffler,

MD PhD FAAAAI6; 1Massachusetts General Hospital, 2Brigham &

Women’s Hospital, 3Center for Immunology & Inflammatory Dis, 4Goli-

sano Children, 5Brigham and Women, 6Massachusetts General Hospital /

Harvard.

RATIONALE: Metabolomics is an innovative technology to interrogate

disease mechanisms by measuring the sum metabolic activity of cells.

Though food allergy metabolomics literature is limited, prior work

suggested an association between bile acid pathways and IgE-mediated

food allergy. Early data has implicated bile acids, specifically glycolitho-

cholates, in promoting T regulatory cells (Treg) differentiation. We

employed serum metabolomics to assess associations between bile acid

pathways and food allergy, particularly during oral immunotherapy (OIT).

METHODS: Serum metabolomics was collected from the VDAART

healthy infant cohort (N5411, 23 with food allergy), a Costa Rican cohort

of asthmatic children (N5243, 38with food allergy), and a peanutOIT trial

(N520) evaluating sustained unresponsiveness (SU) versus transient

desensitization (TD). Logistic regression, longitudinal Bayesian analysis,
and pathway enrichment analysis identified metabolites associated with

food allergy.

RESULTS: In the infant and asthmatic cohorts, food allergy was

associated with changes in bile acids, including deoxycholic acid

(OR:11.9, p50.009), glycochenodeoxycholate (OR:19.1, p50.02, and

ursodeoxycholate (OR:5.9, p50.035), among others. Specifically in OIT,

pathway enrichment of metabolites associated with OIT outcomes

supported roles for bile acid synthesis (q51.3x10-5) and metabolism

(q50.002). In particular, SU subjects had higher glycolithocholate levels

than TD (p50.02) at baseline and early buildup, but converged over time

on OIT.

CONCLUSIONS: These findings support an association between

altered bile acid pathways and food allergy. Given literature implicating

a role for glycolithocholates in promoting Tregs, and the potential role

of Tregs in tolerance, our work identifying increased glycolithocholate

in SU patients suggests a novel hypothesis to explain the development

of SU on OIT.
795 Increased Costimulatory Molecule Expression in
gd-T Cells of Peanut Allergic Individuals
Levi Watkin1, Sara Anvari, MD MSc FAAAAI1, Oluwatomi Hassan1,

Kimberly Schuster1, Carla Davis, MD FAAAAI1; 1Baylor College of

Medicine.

RATIONALE: Food allergy is a result of loss of peripheral tolerance to

innocuous food allergens. One of the most effective means of generating

peripheral tolerance is through the intestine, where intra-epithelial

lymphocytes (IELs) reside. Of these IELs, gd-T cells represent nearly

50% of the population. We hypothesize alteration in the gd-T cell pool

plays a role in the loss of tolerance to innocuous food allergens.

METHODS: Here we examined PBMCs from 12 peanut allergic (PA)

patients and compared them to 13 healthy controls through single-cell

RNA sequencing(scRNAseq) and multi-parametric flow cytometry.

Statistical analysis was performed using the Mann-Whitney test.

RESULTS: gd-T cells in PA individuals show increased activation in

response to peanut antigen via increased costimulatory molecule CD7 and

CD86 (p<0.001) expression compared to controls. Additionally, there is a

decreased frequency of CD161+ expressing cells in the gd-T cell DN

population (p<0.05); a cellular population thought to play a role in Th1

differentiation.While there is no difference within the overall frequency of

total gd-T cells between healthy and PA patients, the CD8+ gd-T cell

population trends down in PA (p50.10) with gd-T double-negative (DN)

population trending toward an increase (p50.10).

CONCLUSIONS: Taken together, these data suggest that gd-T cells may

contribute to the pathogenesis of PA through increased costimulatory

molecule expression. Further investigation is required to determine

whether this observation is directly involved in the development of PA

or a result of disease.
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796 Examining the Relationship Between Two
Pediatric Asthma-Related Quality of Life Metrics
Iris Lin1, Brian Hsia1, Emine Cosar1, Obumneme Njeze, BS1, Anjani

Singh1, Sunit Jariwala, MD FAAAAI1; 1Montefiore Medical Center/Al-

bert Einstein College of Medicine.

RATIONALE: The Childhood Asthma Control Test (c-ACT) and the

Pediatric Asthma Impact Scale (PAIS) are tools used to evaluate asthma

control and asthma-related quality-of-life, respectively, in pediatric

populations. The c-ACT is the gold-standard for asthma outcome

measurements, whereas the PAIS is a newer tool that offers the benefit

of being a patient-reported outcome measure (PROM). We aim to

determine if the PAIS and the c-ACT measure similar outcomes, and

could be used as proxies for each other.

METHODS: 39 pediatric patients (mean age 10, range 7 to 16) used the

ASTHMAXcel mobile application to learn about asthma management

through videos and games. At baseline, 4-month, and 6-month clinic visits,

patients were administered the PAIS and the c-ACT. Scores on the tests

were standardized to a 100-point scale, and the relationships of the scores

at each visit and between visits were analyzed using the Pearson

correlation.

RESULTS: Significant correlations were found between scores on the

PAIS and the c-ACTat the baseline, 4-month, and 6-month visits (r50.05,

p<0.01; r50.52, p<0.01; r50.55, p<0.01, respectively). Significant

correlations were once again found when comparing changes between

baseline and 4-month visits, baseline and 6-month visits, and 4-month and

6-month visits (r50.57, p<0.01; r50.47, p<0.01; r50.40, p<0.01,

respectively).

CONCLUSIONS: A strong correlation exists between the outcome

measurements of the PAIS and the c-ACT. These results indicate that

there is potential to use the newer PAIS to measure similar outcomes as the

c-ACT, particularly given its advantage as a PROM.
797 Allow Children to Speak Up For Their Own
Healthcare
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Sunil Saini, MD FAAAAI1, Madeleine Mendoza2, Brandon Tran2, Kate

Sweeny, PhD2; 1Sunil K. Saini, MD, Inc., 2University of California,

Riverside.

RATIONALE: Effective communication in visits is essential for treat-

ment adherence. Children with chronic diseases have low adherence, and

their participation in their own visits is limited. Appointments are often

dyadic in nature (between provider and patient). Scant research exists on

provider communication with a child and their caregiver. We studied

aspects of triadic interactions involving these three participants to improve

communication, understanding, and treatment adherence.

METHODS: Triadic consultations at an Allergy/Asthma private practice

in Southern California were studied. 28 outpatient visits were recorded.

Conversations were separated by speaker (provider, child, caregiver). The

use and nature of the following were identified: Jargon, Interruptions,

Requests for Input, and Instances of Unprompted Feedback.

RESULTS: Jargon: providers used 3 complex medical terms per

interaction. There were 8 interruptions per interaction, and the vast

majority were between provider and caregiver. Interruptions by children

were less than 10% of all interruptions. There were 129 requests for input.

The vast majority were between provider and caregiver; input was

requested from the child in 29% of the total requests. There were 27

instances of unprompted feedback. The majority of these were between

provider and caregiver. The child provided feedback 22% of the time.

CONCLUSIONS: Findings are consistent with prior studies that

suggest children participate very little in their own medical visits.

Effective communication entails having all parties fully involved in the

conversation. Children can directly report their symptoms, and they

must manage their own treatments when away from caregiver. Future

studies should compare nuances of triadic pediatric visits to dyadic

norms with adult visits.
798 Quality Of Life in Patients with Food Allergy: A
Systematic Review and Meta-Analysis of
interventions Food Allergy Diagnosis and
Immunotherapy Studies
Shu Cao1, Matteo Borro1, Sayantani Sindher, MD1, Dana Tupa, MS1, An-

drew Long1, Sharon Chinthrajah, MD1, Kari Nadeau, MD PhD FAAAAI1,

Sarah Alonzi1; 1Stanford University - School of Medicine, Sean N. Parker

Center for Allergy and Asthma Research.

RATIONALE: Food allergy is a growing problem in the world and can

affect the quality of life (QoL) of patients due to increased anxiety, as well

as social and economic restrictions. Interventions such as oral food

challenges (OFCs) and oral immunotherapy (OIT) have been shown to

improve QoL, however, there is no meta-analysis available for the data.

METHODS: We conducted a systematic search through PubMed and

Cochrane Medical Library, and performed a meta-analysis focusing on

studies assessing changes in QoL after OIT and/or OFCs in food-allergic

participants and caregivers from 2010 to current. In meta-analyses, the

overall effect of the intervention was quantified using the random-effect

models; the heterogeneity of effects across studies was assessed using the

I2 statistic. Five OIT studies found a significant improvement of QoL in the

OIT group compared to the placebo group with overall standardized mean

difference of -0.56 (P50.007; I2544%, P50.088).

RESULTS: Our online database searches for the key words ‘‘food allergy’’

and ‘‘quality of life’’ resulted in 979 publications. After screening the titles

and abstracts,we reviewed 32 in full-text, and included13publications in our

meta-analysis (7 regarding OITand 6 regarding OFC). The mean change of

QoL scores after OITand OFC were -1.24 (P<0.001) and -0.78 (P50.052),

with significant I2 of 87% (P<0.001) and 44% (P<0.001), respectively.
CONCLUSIONS: This meta-analysis showed that in food-allergic

patients, both OIT and OFCs are associated with an improvement in

QoL scores. Well-designed and longer term QoL studies are necessary to

ascertain sustained benefits of OIT and OFCs.
799 A Standard Guideline for Albuterol Weaning in
Pediatric Patients Admitted with an Asthma
Exacerbation
Max Collard1, Leslie Bernal Charondo1, Eric Kim1, Mabel Chan2;
1UCSF, 2UCSF, Zuckerberg San Francisco General Hospital.

RATIONALE: The average length of stay for a pediatric asthma

exacerbation in the United States is about 2.2 days; as nearly 1 in 50

children with asthma is hospitalized with an exacerbation each year, this

creates a substantial burden for patients and their families. A critical

determinant of length of stay is the patient’s albuterol wean; however,

providers’ approaches to weaning patients vary widely. The purpose of this

quality improvement project was to reduce patients’ lengths of stay by

implementing a guideline for weaning albuterol.

METHODS: At a single urban academic community hospital, we

conducted an initial exploration of guideline features by engaging in

informal interviews with stakeholders, surveying physicians who oversee

pediatric asthma cases, and reviewing asthma admissions between June

2017 and June 2018. Integrating this feedback, we developed a guideline

utilizing the modified pediatric asthma severity score (MPASS) to indicate

severity level and initial albuterol therapy, and to guide frequency of

assessment and the albuterol wean. After educating unit staff on the new

guideline, a pilot program was implemented in April 2019.

RESULTS: After implementation of the albuterol weaning guideline, the

measured average length of stay for pediatric asthma exacerbations fell by

46%, from 2.6 days (pre-implementation, 3/2018-3/2019) to 1.4 days

(post-implementation, 4/2019-7/2019).

CONCLUSIONS: We demonstrated that implementation of a standard

guideline for albuterol weaning can decrease patients’ length of stay. Future

directions include targeted screening for patients who would most benefit

from the guideline, and the addition of nurse-driven progression between

treatment stages to further facilitate progression through the guideline.
 M
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800 The Predictive Value of Pre-transplant
Immunoglobulin Level on Health-Related
Quality of Life Measures at 6 and 12 months
after Lung Transplantation
Nicholas Borkowski1, Russell Traister, MD PhD2, Sara Van

Meerbeke, MD3, Andrej Petrov, MD FAAAAI4; 1Geisinger Common-

wealth School of Medicine, Scranton, PA, 2Section on Allergy, and Immu-

nologic Diseases, Wake Forest Baptist Medical Center, Winston-Salem,

NC, 3Department of Medicine, University of Pittsburgh Medical Center,
4University of Pittsburgh Medical Center.

RATIONALE: Health-related quality of life (HRQoL) is a patient-

centered measure of outcomes based on patient-perceived physical and

mental health. We hypothesized that pre-lung transplant Immunoglobulin

levels would be associated with post-transplant HRQoL measures.

METHODS: This is a single center 2-year prospective observational study

of 133 lung transplant recipients. HRQoL scores were measured with the

SF-36 survey that was completed pre-transplant and at 3-month follow-up

visits up to 24 months post-transplantation. Immunoglobulin levels were

collected within 12 months prior to lung transplantation. Analysis was

performed using non-parametric tests.

RESULTS: Higher IgG level pre-transplant was positively associated with

social function (Rho5 +0.44, p5 0.04) andmental component score (Rho

5 +0.45, p 5 0.03) at 6-months post-transplant. Higher IgG level pre-

transplant was also positively associated with energy/fatigue (Rho5 +0.5,

p5 0.01) and general health (Rho5 0.4, p5 0.04) at 12 months post-lung

transplant. IgG2 level <240 mg/dl were associated with lower overall

HRQoL at 6 months post-transplant (p 5 0.053) and 12 months post-

transplant (p 5 0.03).

CONCLUSIONS: Higher IgG level prior to lung transplantation is

associated with better post-transplant quality of life measures. Pre-

transplant IgG2 level less than 240 mg/dl is associated with lower

HRQoL at 6-months and 12-months post-lung transplant. The impact of

post-transplant IgG levels on HRQoL and potential therapeutic benefits of

immunoglobulin replacement therapy will require further study.
801 Clinical Validation of House Dust Mite Allergen
Exposure in the Environmental Exposure Unit
Lubnaa Hossenbaccus1, Lisa Steacy, BSc, CCRP2, Terry Walker2, Crys-

tal Malone2, Anne Ellis, MD FRCPC FAAAAI2; 1Queen’s University,
2KHSC, Kingston General Hospital site.

RATIONALE: The Environmental Exposure Unit (EEU) is a controlled

indoor allergen exposure model of allergic rhinitis (AR), historically used

with seasonal pollens such as ragweed, birch, and grass. We sought to

clinically validate the EEU for exposurewith the perennial house dust mite

(HDM) allergen.

METHODS: Healthy volunteers with a 2-year history of perennial AR

symptoms and a positive skin prick test result for both

Dermatophagoides pteronyssinus and Dermatophagoides farinae
(defined as a wheal size greater than 5 mm over the diluent control) at-

tended a 3 hour EEU HDM exposure session. Non-atopic controls were

also recruited. Participants assessed rhinoconjunctivitis symptoms, tal-

lied as the Total Nasal Symptom Score (TNSS), and recorded their

Peak Nasal Inspiratory Flow (PNIF). Both were collected at baseline,

every 30 mins while in the EEU, and were subsequently recorded hour-

ly until 12 hours post-exposure, followed by a final evaluation at the 24

hour mark.

RESULTS: Fifty-five participants between the ages of 13-65 years were

eligible after the screening process (44 allergics, 11 non-atopics). Mean

TNSS values for allergic participants were significantly elevated compared

to controls for the first 6 hrs following HDM exposure (p<0.05), with a

mean value of 7.1 observed at 3 hours post-exposure (p<0.0001). There

was also a significant decrease in the%PNIF change from baseline noted at
the 2 and 3hr points (both p<0.05). The non-atopic controls were

asymptomatic.

CONCLUSIONS: The EEU is capable of inducing nasal symptoms in

HDM allergic participants, proving it to be a robust HDM allergen

exposure model.
802 Ragweed SLIT-Tablets Induce Similar Patterns
of Allergen-Specific IgE and IgG4 Responses
in Children and Adults with Allergic
Rhinoconjunctivitis
Peter Wurtzen1, Hendrik Nolte, MD PhD2, David Bernstein, MD

FAAAAI3, Harold Nelson, MD FAAAAI4, Anne Ellis, MD FRCPC

FAAAAI5, Jorg Kleine - Tebbe, MD FAAAAI6, Peter Andersen7;
1ALK-Abelle, 2ALK, Bedminster, NJ, USA, 3Bernstein Allergy Group,

Inc, 4National Jewish Health, 5Queen, 6Allergy and Asthma Center West-

end, 7ALK A/S.

RATIONALE: New pediatric data now allows for comparison of

treatment-induced serological immune responses to ragweed sublingual

immunotherapy (SLIT)-tablets between children and adults with allergic

rhinitis with or without conjunctivitis (AR/C).

METHODS: Subjects with ragweed AR/C with or without asthma were

randomized to daily ragweed SLIT-tablets or placebo z12-20 (pediatric)

or z16 weeks (adult) before ragweed pollen season in two double-blind,

international trials, one in children aged 5-17 years (NCT02478398;

N51025) and one in adults aged 18-50 years (NCT00770315; N5784).

The primary endpoint was the total combined daily symptom and

medication scores (TCS) during peak season. Serum IgE and IgG4 to

Ambrosia artemisiifolia at baseline, pre-season, and end-of-season were

evaluated.

RESULTS: Relative TCS improvements with ragweed SLIT-tablets

(12 Amb a 1-U dose) versus placebo were 38% and 24% in the

pediatric and adult trials, respectively (P<_0.002 vs placebo). Specific

IgE and IgG4 levels markedly increased from baseline to pre-season in

children (2.5-fold and 3-fold, respectively) and adults (4-fold and 5-

fold, respectively) receiving ragweed SLIT-tablet and plateaued by

end-of-season. In children and adults receiving placebo, specific IgE

and IgG4 levels remained similar from baseline to pre-season but

increased at the end-of-season after natural exposure to Ambrosia ar-

temisiifolia. The increase in IgE was more pronounced in children

compared with adults.

CONCLUSIONS: Ragweed SLIT-tablets induced similar specific IgE

and IgG4 patterns in children and adults, although the overall fold increase

in specific IgE versus placebo appeared higher in adults. These results sup-

port the concept that mechanisms of allergy immunotherapy disease-modi-

fication are similar in both populations.
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803 CLINICAL ACCURACY OF ACOUSTIC
RHINOMETRY AND SYMPTOMS SCORE TO
DETECT ALLERGIC REACTIVITY IN NASAL
ALLERGEN CHALLENGE
Almudena Testera-Montes1, Mar~Aa Salas1, Ibon Eguiluz-Gracia, MD

PhD1, Francisca Gomez Perez1, Ana Prieto del Prado, Pediatric allergist2,

Maria Auxiliadora Guerrero1, Carmen Rondon Segovia, PHD1; 1Allergy

Department. IBIMA-Hospital Regional Universitario de M�alaga-ARA-

DyAL. M�alaga, Spain, 2Pediatric Allergy Department. Hospital Regional

Universitario de M�alaga. M�alaga, Spain.

RATIONALE: : Nasal allergen challenge (NAC) is an important test to

confirm the diagnosis of allergic rhinitis (AR). We aimed to identify the

most accuracy acoustic rhinometry (AcRh) and nasal-ocular symptom

score (NOSS) cut-off points to detect allergic reactivity after NAC.

METHODS: Bilateral NAC were performed in 1165 AR patients, 361

healthy controls (HC) and 369 non-allergic rhinitis (NAR) patients. NAC

results were assessed by objective and subjective parameters: percentage

reduction in volume 2-6cm (%Vol2-6cm) by AcRh and final NOSS.

Receiver operating characteristic (ROC) curves were constructed for

selecting the optimal cut-off points and calculating areas under the curves

(AUC), sensitivity (SE), and specificity (SP). Positive and negative

predictive values (PPV and NPV) and Likelihood ratios (LH+ and LH-)

were calculated.

RESULTS: The optimal cut-off points comparing AR and HC were %

Vol2-6cm >_24.48% and NOSS >_3.5 (AUC 1/0.944, P<0.001/P<0.001; SE

99.7/67.1%, SP 100%/99.4%, PPV 100%/100%, NPV 98.9%/47%, LH+

*/234.882, LH- 0/0.35 respectively). Compared with NAR, the optimal

cut-off points were %Vol2-6cm >_24.40 and NOSS >_4.5 (AUC 1/0.880,

P<0.001/P<0.001; SE 99.7%/65.1%, SP 100%/91.6%, PPV 100%/96.1%,

NPV 99.2%/45.4%, LH+ */7.745, LH- 0/0.38 respectively). The combi-

nation %Vol2-6cm+NOSS did not improve NAC accuracy. (*): LH+

cannot be calculated when SP5100% (LH+5SE/100-SP).

CONCLUSIONS: Vol 2-6cm (AcRh) is more sensitive, specific and

predictive parameter thanNOSS assessingNAC positivity in AR, NAR and

HC subjects. In rhinitis patients, the most accuracy AcRh cut-off point for

NAC positivity was a reduction >_24.40% in Vol 2-6cm after challenge.
804 Clinical utility of diagnostic methods in
respiratory allergy in pediatric patients.
O
N
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Y

Ana Prieto del Prado, Pediatric allergist1, Almudena Testera-Montes2,

Ibon Eguiluz-Gracia, MD PhD3, Paloma Campo, MD PhD FAAAAI4,

Adriana Ariza Veguillas, PhD5, Maria Auxiliadora Guerrero6, Cristoba-

lina Mayorga, PhD7, Maria Torres Jaen, MD PhD FAAAAI8, Carmen

Rondon Segovia, PHD9; 1M�alaga Regional University Hospital-IBIMA,
2Regional Hospital of Malaga (Spain), 3University Hospital and IBIMA,
4Servicio Andaluz de Salud (Andalusian He, 5IBIMA, Regional Univer-

sity Hospital of M, 6ALLERGY UNIT REGIONAL UNIVERSITY HOS-

PITA, 7IBIMA, 8Hospital Regional Universitario de Malag, 9Regional

University Hospital-Malaga.

RATIONALE: Respiratory allergy is a single condition which affects

upper and lower airways. The diagnose in childhood is essential to prevent

the allergy respiratory progression. We aimed to analyze the clinical utility

of diagnostic tests to identify rhinitis phenotypes and to differentiate

between atopy and respiratory allergy in children.

METHODS: 173 children with a clinical suspicion of allergic rhinitis

were prospectively evaluated in our pediatric allergist service. The

allergological study included clinical history, physical examination,

specific IgE (sIgE), skin prick test (SPT), and nasal allergen challenge

(NAC). It identified 4 phenotypes: i) allergic rhinitis (AR): positive

NAC, SPT and/or sIgE, ii) local allergic rhinitis (LAR): positive NAC

and negative SPT and sIgE, iii) dual allergic rhinitis (DAR): positive

NAC to perennial & seasonal allergens, SPT and/or sIgE to seasonal and
negative to perennial allergens, and iv) non-allergic rhinitis (NAR):

negative study.

RESULTS: Most of children were girls, with a family history of rhinitis,

non-smokers and an urban habit. The mean age of onset of symptoms was

10 (3.982) years. 45,7% had a diagnosis of AR, 24,9% LAR, 11,6% DAR

and 17,9% NAR.

Atopy was detected by SPT in 57.3%, by sIgE (54.9%), no patient with

negative SPT had positive sIgE. However, 36.5% of allergic patients were

not correctly classified by these tests being diagnosed by clinical

history+NAC.

CONCLUSIONS: Clinical history and NAC were the most useful

diagnostic methods for correctly diagnose respiratory allergy in children.

sIgE did not improve the detection of atopy obtained by SPT, and could be

avoided as atopy screening-test.
805 The NASAL score: a novel murine radiologic
grading score for sinus disease
Eugene Chang; University of Arizona.

RATIONALE: Sinus disease in humans is diagnosed by symptoms,

endoscopic findings, and radiologic measures of sinus opacification on

computed tomography (CT) scan. The Lund-Mackay scoring system in

humans is based on the degree of opacification of each sinus. There have

been several reports of murinemodels of sinusitis based on histopathologic

and radiologic findings. To our knowledge, there are no published murine

sinus scoring systems. We propose a novel NASAL score based on

opacification levels of the individual sinuses in mice.

METHODS: We performed micro-CT scans of the heads of 13 mice and

analyzed their images in the axial and coronal planes. Seven anatomic

regions were identified on each side: superior nasal vault, ostiomeatal

complex, anterior ethmoid sinuses, posterior ethmoid sinuses, true

maxillary sinus, andsecondary maxillary sinus. Each region was assigned

a score of 0 if 0-25%, 1 if 25-75%, and 2 if > 75% opacification for a

maximum score of 28. Five na€ıve individuals were trained and scored

individual and total scores of all 13 mice. Data was analyzed by SPSS and

statistical analysis performed with single score intraclass correlation

coefficients (ICC).

RESULTS: The five scorers displayed high intra-rater agreement in total

scores with ICC of .782 (0.603< ICC< 0.914, p<.0.01). The average total

score was 23.9.

CONCLUSIONS: The NASAL murine scoring system is simple and

shows high intra-rater reliability. The high average total score suggests that

the grading systemmay need to bemodified tomeasure significant changes

in sinus disease in future murine models.
M
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806 Mice overexpressing the mast cell EP2 receptor
exhibit a protective phenotype against House
Dust Mite-induced airway alterations
Adri�an Urbano1, Judith Plaza1, Rosa Torres1, Cesar Picado2, Fernando

De Mora1; Department of Pharmacology, Therapeutics and Toxicology,

Universitat Aut�onoma de Barcelona, Barcelona, Spain, 2Department of

Pneumology and Respiratory Allergy, Hospital Cl�ınic, IDIBAPS, CI-

BERES (Centre for Biomedical Research on Respiratory Diseases), Uni-

versitat de Barcelona, Barcelona, Spain.

RATIONALE: Activation of the Prostaglandin E2 receptor EP2 on mast

cells (MC) inhibits the release of early and late phase mediators, and pre-

vents airway dysfunction in mice models of asthma. We hypothesized that

the ‘‘EP2-MC-asthma’’ axis may function as an endogenous protective

mechanism in IgE-mediated conditions.

METHODS: In order to elucidate the relevance of the ‘‘EP2-MC-asthma’’

axis to prostaglandin E2-driven protection, we created transgenic (TG)

BALB/c mice that selectively overexpress the EP2 receptor on MC. TG

and wild type mice were either sensitized to House Dust Mite (HDM) or

exposed to vehicle. Airway hyperresponsiveness was evaluated by

measuring lung resistance through invasive plethysmography.

Bronchoalveolar lavage inflammatory cells were counted, andMC activity

was assessed bymeasuringmousemast cell protease-1 (mMCP-1) concen-

tration in lung homogenates using an ELISA. Furthermore, a dose response

curve to an EP2 antagonist was built.

RESULTS: Sensitized TGmice overexpressing the EP2 receptor exhibited

a significant decrease (p <0.001) of the lung resistance to increasing meta-

choline concentrations, down to baseline levels. Such diminished airway

responsiveness was paralleled by a significant reduction of the eosinophilic

infiltrate (24% reduction), as well as the MC activity (15% reduction). The

blockade of EP2 worsened the functional and pathological effects exerted

by HDM. The worsening was more intense in wild type mice exhibiting

normal EP2 expression levels than in TG mice overexpressing EP2.

CONCLUSIONS: EP2 overexpression onMC provides add-on protection

against HDM-induced alterations. The selective activation of the EP2 re-

ceptor onMCmay be a natural defensivemechanism against IgE-mediated

conditions.
807 IL-3 Upregulates CD25 Expression on Human
Mast Cells; Implications for IL-2 Presentation
to T Regulatory Cells
Yuzhi Yin1, Yun Bai, MS1, Ana Olivera, PhD1, Dean Metcalfe, MD, MS

FAAAAI1; 1NIAID/NIH.

RATIONALE: CD25+ humanmast cells (huMCs) are reported in patients

with monoclonal mast cell diseases and in rare inflammatory conditions.

However, the regulation of CD25 expression on huMCs and the biologic

consequences remain to be understood.

METHODS: Progenitor cells from PBMCswere cultured in SCF over 6-8

weeks +/- IL-3. Expression of CD25 and soluble CD25 was determined by

FACS and ELISA, respectively. STAT5 phosphorylation induced by IL-2

in huMCs, T regulatory cells (T-regs), or in co-cultured huMCs and T-regs

was examined by FACS.

RESULTS: Addition of IL-3 on day 0 of huMC cultures upregulated the

expression of CD25 and the release of soluble CD25. Removal of IL-3 after

the first week of the culture did not affect subsequent expression of CD25.

Furthermore, addition of IL-3 to mature huMCs cultures did not induce

CD25 expression, suggesting that the effect of IL-3 occurs during early

differentiation. Treatment with anti-IL3 antibody or the JAK inhibitor

tofacitinib blocked IL-3-induced CD25 upregulation. Binding of IL-2 to

CD25+huMCs did not induce STAT5 phosphorylation. However, co-

incubation of T-regs with CD25+ huMCs that had been pretreated with IL-
2was sufficient for STAT5 phosphorylation in T-regs to a similar level of T-

regs directly exposed to IL-2.

CONCLUSIONS: Our data uncover a potential role for IL-3 as an early

regulator of CD25 expression in huMCs and suggest a function for CD25+

huMCs in the cross-presentation of IL-2 to lymphocytes.
808 Does detection of KIT D816V mutation in
peripheral blood benefit the recognition of
clonal mast cell disease in patients with
anaphylaxis?
Leander De Puysseleyr1, Didier Ebo, MD PhD FAAAAI2, Katrien Ver-

meulen3, Jessy Elst, PhD1, Athina Van Gasse1, Michel Van Houdt2, Chris-

tel Mertens1, Margaretha Faber, MD PhD1, Margo Hagendorens, MD

PhD4, Luc De Clerck1, Vito Sabato, MD1; 1University of Antwerp, 2Uni-

versity Antwerp, 3Antwerp University Hospital, 4University of Antwerp -

Belgium.

RATIONALE: Severe anaphylaxis is frequent in patients suffering from

clonal mast cell diseases (CMCD). In patients lacking mastocytosis in the

skin, the diagnosis is challenging and different approaches are used to

decide whether bone marrow (BM) examination is required. These

approaches include REMA score, serum baseline tryptase (sBT) and KIT

D816V mutation in peripheral blood (PB).

In this study we sought to investigate whether the detection of KIT D816V

in PB could guide physicians in deciding when to proceed to a diagnostic

work-up for CMCD.

METHODS: We selected 23 patients with anaphylaxis, REMA score >_2

andwithout mastocytosis in the skin. Patients underwent a BMbiopsy. sBT

(ImmunoCAP, Phadia) and KIT D816V (digital droplet PCR, Bio-Rad)

were quantified in PB and in BM.

RESULTS: Diagnosis of CMCD was established in 15 patients (65%).

Median baseline tryptase for patients with and without CMCD was

respectively 8.4 (range: 4.3-25.5) mg/L and 4.85 (range: 2.2-8) mg/L

(P50.002). However, 14/15 patients with CMCDdisplayed a sBT< 15mg/

L. KIT D816V in PB was detected in 6 out of 15 (40%) patients with

CMCD. KIT D816V in BM was detected in 10 out of 15 (67%) patients

with CMCD.

CONCLUSIONS: KIT D816V in PB has no additional value in the

recognition of a CMCD in this population with anaphylaxis, REMA score
>_2, and without mastocytosis in the skin.
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809 RNA Silencing: a Model to Explore the
MRGPRX2-pathway in Cultured Human Mast
Cells.
Jessy Elst, PhD1, Vito Sabato, MD1, Margaretha Faber, MD PhD1, Chris-

tel Mertens1, Margo Hagendorens, MD PhD2, Luc De Clerck1, Diana

Campillo-Davo, PhD student3, Viggo Van Tendeloo, PhD1, Didier Ebo,

MD PhD FAAAAI4; 1University of Antwerp, 2University of Antwerp -

Belgium, 3Antwerp University, 4University Antwerp.

RATIONALE: MRGPRX2 is a G-protein-coupled receptor that is

expressed on human mast cells (hMC). Substance P MRGPRX2-

pathway is a recent described IgE-independent activation route, such

as off-target occupation through drugs. Unfortunately, there are no

specific MRGPRX2 inhibitors allowing to deepen our insights in the

MRGPRX2-activation pathway(s). Therefore, the aim of this study is to

explore whether MRGPRX2-expression can be silenced via siRNA

technology.

METHODS: HumanMCwere cultured out of CD34+ progenitor cells that

were obtained from peripheral blood. MCs were electroporated, with the

introduction of a 1000 nM mixture of two MRGPRX2-specific siRNA in

a 1:1 ratio or with a negative control, using a Square Wave protocol

(500V, 5ms 1 pulse). Five days after electroporation, cells were stimulated

with theMRGPRX2 antagonist substance P and anti-FcεRI. For staining of

intracellular calcium a Fluo-4 technique was applied. Degranulation were

flow cytometric analysed by CD63-upregulation. Results are expressed as

median decrease with range (n53).

RESULTS: After inserting MRGPRX2-specific siRNA, expression of

MRGPRX2 decreases with 83% (76-97). This reduced expression resulted

in a significant decrease of 75% (55-77) intracellular calcium staining and

CD63 appearance of 95% (89-95) after stimulation with substance P for 20

minutes. In contrast, introduction of MRGPRX2-specific siRNA did not

affect intracellular calcium staining (0% (0-11)) nor appearance of CD63

(0% (0-29)) in response to anti-FcεRI.

CONCLUSIONS: Our siRNA model is an effective way to silence

MRGPRX2-expression and functionality in cultured hMC. Therefore, our

technique can be used to explore signaling in the MRGPRX2-pathway and

to study pathogenic effects of off-target occupation.
810 IL-4 signaling directly regulates IL-9 producing
intestinal mast cell precursor (iMCP9) in
experimental food allergy
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Sunil Tomar1, Varsha Ganesan1, Chang Zeng2, Lisa Waggoner3, Yui-Hsi

Wang3, Simon Hogan, PhD1; 1University of Michigan, 2Univeristy of

Michigan, 3Cincinnati Children’s Hospital and Medical Center.

RATIONALE: We identified an intestinal mast cell precursor (iMCP9) as

the primary source of IL-9 to drive intestinal mastocytosis and develop-

ment of experimental IgE-mediated food allergy. However, the molecular

mechanisms that regulate the expansion of small intestine (SI) iMCP9s

remain unknown. We hypothesized that IL4 plays an important role in

iMCP9 development.

METHODS: We developed a bone marrow iMCP9 culture system and

utilized an epicutaneous sensitization-model of food allergy and performed

bone marrow reconstitution experiments with mice that possess a gain (IL-

4RaY709F) and loss (IL-4Ra-/-) of IL-4R function. We performed flow cy-

tometric analyses for SI-iMCP9s and performed RNA-seq analysis on

iMCP9s.

RESULTS: Food allergic mice with enhanced IL-4 signaling had

increased accumulation of SI-iMCP9s (Lin-,SSClow, c-Kit+, FcεRI+

ST2+) (% SI iMCP9 cells: 10.0 6 0.9% vs 35.9 6 3.4%; WT vs IL-

4RaY709F mice; mean6 SD; p < 0.05) that was associated with increased

food allergy severity (Mean Temperature drop (oC): 0 6 0.2 vs 2 6 0.5;

Hemoconcentration: 53.86 0.9% vs 62.66 2.7%; p < 0.05; diarrhea inci-

dence; 60% vs 100%; WT and IL-4RaY709F mice; mean 6 SD; p < 0.05)

independent of altered SI-CD4+ Th2 cells and allergen-specific IgE. RNA-

seq analysis of iMCP9s identified that IL-4 signaling reciprocally regulated
expression of 31 genes, including IL-9 and BATF (p< 0.05) and employing

an in vitro iMCP9-culture model system that generation of iMCP9-like

cells was regulated by IL-4 and BATF (p < 0.05).

CONCLUSIONS: IL-4 signaling regulates food allergic reaction via

direct regulation of iMCP9 development.
811 Clinical Efficacy Of Benralizumab And Its Role
In Modifying Mechanistic Pathways In Chronic
Idiopathic Urticaria Refractory To H1-
Antagonists
Umesh Singh, MD PhD1, Jonathan Bernstein, MD FAAAAI2; 1Univer-

sity of Cincinnati College of Medicine, 2Bernstein Allergy Group, Inc;

University of Cincinnati College of Medicine, Cincinnati OH.

RATIONALE: Mechanisms of chronic idiopathic urticaria (CIU) are

complex and still poorly elucidated. Studies demonstrating increased

mononuclear cell infiltrates and IL5 levels in urticarial wheals vs. non-

lesional skin suggests a role of IL5 and related cytokines in CIU

pathogenesis. This study investigated the clinical effect of using a

recombinant monoclonal anti-IL5-R antibody (benralizumab) in the

treatment of CIU and its effect on IL5-mediated and related immune

pathways before and after treatment.

METHODS: In a single-blinded, single-center, repeated-measures study,

a cohort of 12 CIU patients, unresponsive to H1-antagonists, aged 18-75

years were treated with placebo (single dose) followed by benralizumab

30mg s.c. every 4 weeks 312 weeks. Clinical improvement was assessed

using the ‘Urticaria Activity Score over 7 days (UAS7)’ and ‘Chronic

Urticaria Quality-of-Life Questionnaire Total Score (CU-QoL-TS)’. RNA-

sequencing followed by gene-set enrichment analysis of differentially

expressed genes (DEGs) was performed on blood samples, and lesional

and non-lesional skin biopsies from CIU subjects collected post-placebo

and post-benralizumab treatment; similar samples from six non-CIU

subjects were used as controls.

RESULTS: UAS7 and CU-QoL-TS improved significantly post-benrali-

zumab vs. placebo; 9 subjects completed the study; 5 had complete

response (UAS750). Of the 275 DEGs identified between baseline CIU-

lesional skin vs. controls, >87% changed post-benralizumab to reflect

control skin expression levels. These gene signatures are most significantly

associated with dendritic cell chemotaxis, C-C chemokine binding and

beta2-integrin cell-surface interactions. Clinical improvements correlated

with decrease in relative eosinophil counts and several relevant DEGs.

CONCLUSIONS: Benralizumab was clinically effective in moderate-

severe CIU. Post-benralizumab transcriptional changes were consistent

with clinical improvements.
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812 Treatment of Hereditary Angioedema with the
Mutation c.988A>G (p.K330E) in the
Plasminogen Gene
Konrad Bork1, Karin Wulff2, Guenther Witzke3, Jochen Hardt4; 1Univer-

sity of Mainz, 2University Medicine, Ernst Moritz Arndt University,

Greifswald, Germany, 3Department of Dermatology, Johannes Gutenberg

University, Mainz, Germany, 4Johannes Gutenberg University, Mainz,

Germany.

RATIONALE: Purpose of the study is to report about the efficacy of

various treatments in hereditary angioedema with normal C1 esterase

inhibitor and the mutation c.988A>G (p.K330E) in the plasminogen gene

(HAE-PLG).

METHODS: The study included 119 patients with HAE-PLG. Drug

treatment comprised the bradykinin B2 receptor antagonist icatibant,

plasma-derived C1 inhibitor (pdC1-INH), corticosteroids and antihista-

mines for acute swelling attacks and progestins, tranexamic acid and

danazol for prevention of attacks. Efficacy of icatibant and pd-C1-INHwas

determined by comparing the duration of attacks during treated versus

untreated times in the same individuals. Efficacy of long-term treatment

was determined by comparing the number of swellings during the treated

and untreated periods.

RESULTS: A total of 13 patients were treated with icatibant for 201 acute

swelling attacks. The duration of the treated attacks (mean 4.3 hrs; SD 2.6

hrs.) was significantly shorter than that of the previous 149 untreated

attacks in the same patients (mean 44.7 hrs; SD 28.6 hrs.) (p < 0.0001). A

total of 13 patients were treated with pdC1-INH for 74 acute swelling at-

tacks. The duration of the treated attacks (mean 31.5 hrs; SD 18.6 hrs.)

was significantly shorter than that of the previous 149 untreated attacks

in the same patients (mean 48.2 hrs; SD 32.5 hrs.) (p < 0.0001). The

mean reduction in attack frequency was 46.3% under progestins, 93.9%

under tranexamic acid, and 83.3% under danazol.

CONCLUSIONS: For patients with HAE-PLG various treatment options

are available which completely or at least partially reduce the duration or

number of attacks.
813 Omalizumab Improves Quality of Life in Patients
with Chronic Rhinosinusitis with Nasal Polyps
and Comorbid Asthma
Jonathan Corren, MD FAAAAI1, Claus Bachert, MD PhD2, Philippe

Gevaert, MD3, Joaquim Mullol, MD PhD FAAAAI4, Joseph Han, MD

FAAAAI5, Randall Ow6, Sanna Toppila-Salmi7, Isam Alobid8, Derrick

Kaufman9, Jessica Braid10, Monet Howard9, Bongin Yoo, PhD11, Monica

Ligueros-Saylan12, Lutaf Islam10, Theodore Omachi, MD13; 1Jonathan

Corren, MD, Inc., 2Ghent University, 3Ghent University Hospital, 4IDI-

BAPS, 5Eastern Virginia Medical School, 6Sacramento Ear Nose and

Throat, 7Helsinki University Hospital, 8IDIBAPS, Centro Medico Teknon,
9Genentech, Inc., 10Roche, Welwyn Garden City, Hertfordshire, UK,
11Genentech, Inc, 12Novartis Pharmaceuticals Corporation, East Hanover,

USA, 13Genentech.

RATIONALE: Chronic rhinosinusitis with nasal polyposis (CRSwNP)

frequently coexists with asthma. This analysis examined improvements in

quality of life (QoL) in patients with CRSwNP and comorbid asthma

treated with omalizumab versus placebo.

METHODS: Analyses were conducted in a pre-specified subgroup of

patients with corticosteroid-refractory CRSwNP and comorbid asthma

enrolled in phase III, placebo-controlled, 24-week, trials of omalizumab,

POLYP1 (n574) and POLYP2 (n577). The odds of achieving minimally

important difference (MID; >_0.5 points) in the Asthma Quality of Life

Questionnaire (AQLQ) at Week 24 and mean change from baseline to

Week 24 in the sino-nasal outcome test (SNOT-22) QoL measure,

comparing omalizumab versus placebo, were estimated.

RESULTS: At baseline, mean (SD) AQLQ scores were 4.6 (1.4) and 5.1

(1.3) and mean SNOT-22 scores were 62.2 (18.0) and 61.7 (17.3) in

patients with asthma from POLYP1 and POLYP2. Omalizumab-treated
patients were significantly more likely than placebo-treated patients to

achieve MID in AQLQ in each study. In the pooled population, the odds

ratio for achieved MID improvement in AQLQ was 3.9 (95% CI: 1.5, 9.7;

P50.0043). Among patients with comorbid asthma, the SNOT-22

improvement from baseline to Week 24 was significantly greater in oma-

lizumab than placebo groups in each study. In the pooled population of

asthma patients, mean improvement from baseline to Week 24 in SNOT-

22 was 23.2 vs -8.4 for omalizumab vs placebo (P<0.0001). Adverse

events were generally similar between study arms.

CONCLUSIONS: Among CRSwNP patients and comorbid asthma,

omalizumab significantly improved QoL measured by SNOT-22 and

odds of improving AQLQ.
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814 Dupilumab Improves Sinus Opacification in All
Sinuses in Patients With Severe Chronic
Rhinosinusitis With Nasal Polyps (CRSwNP):
Results From the SINUS-24 Phase 3 Study
Joseph Han, MD FAAAAI1, Gary Gross, MD FAAAAI2, Leda

Mannent, PhD3, Nikhil Amin, MD4, Seong Cho, MD FAAAAI5, Claus

Bachert, MD PhD6; 1Eastern Virginia Medical School, 2University of

Texas Southwestern Medical School, 3Sanofi Research & Development,
4Regeneron Pharmaceuticals, 5University of South Florida Morsani

Coll, 6Ghent University.

RATIONALE: In patients with CRSwNP, extensive bilateral sinus disease

is common. Standard-of-care treatment with intranasal corticosteroids

(INCS) usually has limited effect in sinuses. We evaluated the effects of

INCS + dupilumab or placebo on sinus opacification in patients from the

phase 3 SINUS-24 study (NCT02912468).

METHODS: Patients with severe CRSwNP received INCS daily, plus

dupilumab 300 mg q2w (n5143) or placebo (n5133), for 24 weeks. Sinus

CT scans at baseline and Week 24 and after 24 weeks off treatment were

centrally assessed by blinded, independent reviewers; opacity was

measured by Lund–Mackay (LMK) CT score (0–12 each side).

RESULTS: Treatment groups had similar baseline characteristics.

Baseline sinus opacification was almost complete: LMK-CT total scores

were 9.82 (left), 9.73 (right) in the placebo group, and 9.33 (left), 9.22

(right) in the dupilumab group. AtWeek 24, opacification was significantly

improved in dupilumab- vs placebo-treated patients (LS mean reductions

in LMK-CT score23.56 [left],23.92 [right]; both P<0.001) and in all in-

dividual sinuses (LMK-CT score reductions from20.36 [left maxillary si-

nus] to 20.82 [right osteomeatal complex]; all P<0.0001). Daily INCS +

placebo had no meaningful effect on LMK-CT scores. In dupilumab-

treated patients, opacification worsened after 24 weeks off treatment but

LMK-CT scores remained lower than in placebo-treated patients.

Dupilumab was generally well tolerated.

CONCLUSIONS: Compared with placebo + INCS, dupilumab + INCS

significantly improved sinus disease in all individual sinuses bilaterally to

Week 24. Cessation of dupilumab therapy resulted in worsening opacifi-

cation despite continuing daily INCS treatment.
815 Omeprazole treatment improves in vitro barrier
function in three dimensional esophageal
epithelial cultures.
Margaret Carroll1, Kelly Maurer2, Kathleen Sullivan, MD PhD

FAAAAI1, Jonathan Spergel, MD PhD FAAAAI1, Melanie Ruffner, MD

PhD1; 1Children’s Hospital of Philadelphia, 2Childrn’s Hospital of

Philadelphia.

RATIONALE: Recently, eosinophilic (EoE) treatment guidelines have

been revised to reclassify proton pump inhibitors (PPI) as an EoE therapy.

Roughly one half of EoE patients respond to PPI treatment. Previous

studies suggest that PPI may have off-target mechanistic effects on

esophageal epithelium, including altered signaling and chemokine secre-

tion. Here, we use an three-dimensional epithelial culture to determine if

omeprazole treatment affects epithelial barrier function when cells are

exposed to Th2 inflammation.

METHODS: Human immortalized esophageal epithelium was grown in

air-liquid interface culture, (ALI). ALI cultures were pretreated with the

PPI omeprazole or sham treatment prior to receiving interleukin (IL-13)

treatment, which was used to model Th2 inflammation. Transepithelial

electrical resistance (TEER) and FITC-Dextran permeability and changes

in cell-cell junction transcript were assessed using a PCR gene expression

array. Fast Activated Cell-based ELISA (FACE) was used to evaluate

changes in STAT-6 signaling.

RESULTS: Il-13 treatment significantly decreased epithelial barrier

function (average 50% decrease in TEER and increased FITC flux,

p<0.01). ALI pretreated with omeprazole prior to IL-13 had preserved

barrier function as evidenced by TEER, FITC-dextran assay and histology,

indicating a protective role for omeprazole in the setting of IL-13-induced

barrier dysfunction. pSTAT6/STAT6 ratio was significantly decreased in

omeprazole treated cells at 60 minutes (approximately 2.5 fold compared

to IL-13 treatment alone, p<0.05).

CONCLUSIONS: Omeprazole inhibits IL-13-induced epithelial bar-

rier dysfunction. This data extends the functional consequences of

off-target PPI effects within the esophageal epithelium. These

potential mechanisms may reveal why PPI are effective treatment

for EoE.
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