
618 Relationship Between Sputum TWEAK Levels and
Childhood Asthma

Soo Yeon Kim, Jong Deok Kim, In Suk Sol, Min Jung Kim, Mi Seon Oh,

Yun Seon Kim, Mina Kim, Jung Yeon Hong, Young A. Park, Yoon Hee

Kim, Kyung Won Kim, Myung Hyun Sohn, and Kyu-Earn Kim; Yonsei

Univeresity Severance Children’s Hospital Department of Pediatrics and

Institute of Allergy, Seoul, Korea, The Republic of.

RATIONALE: Human Tumor Necrosis Factor-like weak inducer of

apoptosis (TWEAK) has been known to play a role in the pathogenesis of

various inflammatory diseases. However, there is no previous data

elucidating relationships in between TWEAK and childhood asthma.

METHODS: One hundred and one children with asthma and 81 control

subjects aged 5 -18 years were included. Induced sputum, pulmonary

function, and methacholine challenge test were performed. Patients with

asthma were stratified according to four levels of asthma severity (mild

intermittent, mild persistent, moderate persistent, and severe persistent).

The analysis of TWEAK levels in induced sputum supernatants was

performed with the use of a commercially available enzyme-linked

immunosorbent assay (ELISA) kit.

RESULTS: TWEAK levels in induced sputum sample were significantly

higher in asthmatic children than those in controls [238.6 (36.7-559.0) pg/

mL vs. 121.4 (35.6-585.3) pg/mL, P5 0.043]. TWEAK level was elevated

in eosinophil-dominant sputum compared to non-eosinophilic sputum in

asthma patients [212.2 (113.4-1183.5) pg/mL vs. 66.9 (8.3-187.5) pg/mL,

P < 0.001]. In addition, atopic asthma patients showed significantly higher

TWEAK levels than non-atopic asthma patients [131.4 (62.8-228.8) pg/

mL vs. 45.7 (4.8-162.3) pg/mL, P 5 0.016]. Sputum level of TWEAK

increased according to severity, mild, moderate and severe, in persistent

asthma group [108.6 (42.6-181.3), 170.2 (68.3-506.5), and 328.0 (60.0-

764.8) pg/mL, respectively].

CONCLUSIONS: TWEAK might play a role in airway inflammation of

childhood asthma, especially eosinophilic asthma with atopy.

619 Ethnic Differences in Exhaled Nitric Oxide (FeNO)
Before, During, and After an Asthma Exacerbation
in Children with Asthma

KatherineMcCormack,MD1, JonathanMalka, MD, FAAAAI2, Melanie

C. Gleason, MS, PA-C3, and Joseph D. Spahn, MD4; 1Children’s Hospital

Colorado, Denver, CO, 2Pediatric Associates, Aventura, FL, 3The Breath-

ing Institute, Children’s Hospital Colorado, Aurora, CO, 4Children’s Hos-

pital Colorado, Aurora, CO.

RATIONALE: Studies have found African American (AA) asthmatics to

be less responsive to systemic and inhaled glucocorticoid (GC) therapy,

although this finding remains controversial.

METHODS: 131 children (67 Caucasians, 37 Hispanics, 27 AA’s) with

moderate asthma had exhaled nitric oxide (FeNO) and spirometry

measured before, during and after an acute asthma exacerbation (following

a course of prednisone).

RESULTS: At baseline, there was no difference in lung function between

Caucasians and AA’s. AA’s were more atopic (15.561.5 vs. 9.861.1

positive SPT; p50.005), required higher dose inhaled GC (9986126 vs.

676685 mcg/d; p50.04) and had higher FeNO levels (4265 vs. 2663

ppb; 0.008). Hispanics compared to Caucasians had better lung function

but similar FeNO levels. During an acute exacerbation, compared to

Caucasians, AAs had the greatest increase in FeNO (7969 vs. 4966;

p50.006), while there was no difference in lung function between the

groups. Following prednisone therapy, AA’s had the highest FeNO levels

(4065 vs. 2563;p50.01) and fewer had a positive FeNO response (level

falling to <_24 ppb; 71% vs. 30%.; p50.003). Hispanics had the greatest

improvement in both FEV1 and FEF25-75 following prednisone therapy.

CONCLUSIONS: Compared to Caucasian children with moderate

persistent asthma, AA children had higher FeNO levels at baseline, during

an acute exacerbation and following a course of prednisone. In addition,

fewer AA’s had a positive FeNO response to prednisone. This suggests that

AA children have a greater degree of allergic inflammation at baseline,

have a greater inflammatory response during an asthma exacerbation, and

have a blunted response to prednisone therapy.

620 Measuring Exhaled Nitric Oxide (FeNO) Improves
Assessment of Airway Inflammation and Guides
Stepwise Treatment Decisions

Marc Massanari, PharmD1, Nicola Hanania, MD2, Eric

Kassel, PharmD1, Craig LaForce, MD3, and Kathy Rickard, MD4;
1Circassia Pharmaceuticals, Chicago, IL, 2Baylor College of Medicine,

Houston, TX, 3North Carolina Clinical Research, Raleigh, NC, 4Circassia

Pharmaceuticals, Raleigh, NC.

RATIONALE: Assessment of patient’s symptoms and lung function

frequently underestimates underlying asthma severity, airway inflamma-

tion and risk for future asthma exacerbations. We hypothesized that

measurement of FeNO supports clinical assessment at the point of care and

provides insights into underlying airway inflammation; thereby helping

practitioners to improve asthma control by making stepwise changes in

anti-inflammatory treatment.

METHODS: The objective of the ASTH2MA survey was to explore the

real world impact of measuring FeNO on physician’s treatment decisions.

Physicians recorded their assessment of underlying airway inflammation

based on patient’s clinical presentation. Patient’s FeNOwas thenmeasured

using NIOX� device. Based on the FeNO result, physicians recorded what

changes in drug therapy were made.

RESULTS: Data from 337 physician practices which included 7,901

patients with asthma were available for analysis. Clinical impression

matched FeNO of low and <25ppb in 64.4% (3271/5083) and matched

high and >50ppb in 33.6% (341/1016) of patients. Changes in treatment

were made in 17.8% (904/5083) of patients with FeNO < 25ppb vs 68.4%

(695/1016) of patients with FeNO >50ppb. Stepping up/down of inhaled

corticosteroids occurred in 26.3%/47.6% when FeNO was <25ppb vs

96.1%/2.9% when FeNO was >50ppb.

CONCLUSIONS: Our results suggest that assessing airway inflammation

in asthma is improved by themeasurement of FeNO at the point of care and

this leads to clinically relevant changes in treatment. More frequently,

clinicians stepped up steroids when FeNO was high compared to stepping

down when FeNO was low. Additional research is needed to understand

why inhaled corticosteroid treatment is not stepped down more frequently.
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621 Metabolic and Deep Immune Profiling Reveal
Coordinate Effects on Immune Function in
Asthma and Obesity

Sarah E. Henrickson, MD, PhD1,2, Sasikanth Manne, MA2,3, Ramin S.

Herati, MD, MPH2,4, Laura A. Vella, MD, PhD2,5, Bertram Bengsch, MD,

PhD2,3, Scott E. Hensley, PhD2,3, Joshua D. Rabinowitz, PhD6, Susan

Coffin, MD, MPH5, and E. John Wherry, PhD2,3; 1Children’s Hospital

of Philadelphia, Division of Allergy-Immunology, Phildelphia, 2Univer-

sity of Pennsylvania, Institute for Immunology, Philadelphia, 3University

of Pennsylvania, Department of Microbiology, Philadelphia, 4University

of Pennsylvania, Perelman School of Medicine, Philadelphia, 5Children’s

Hospital of Philadelphia, Division of Infectious Disesase, Philadelphia,
6Princeton University, Princeton, NJ.

RATIONALE: The connections between asthma and obesity remain

poorly understood, particularly in pediatric patients. This is due, in part, to

a lack of understanding of how these diseases impact immune function.

Asthma and obesity separately, and particularly the challenging to manage

subgroup of obese asthmatics, may have distinct immunological imprints.

METHODS: Prospective study of pediatric asthma and obesity with four

groups of patients (6-18 years): obese asthmatics, non-obese asthmatics,

obese non-asthmatics and non-obese and non-asthmatics. Clinical studies

included CBC/d, immunoglobulins, vaccine titers, lipids, inflammatory

markers and electrolytes. Research studies included water-soluble and

lipid-soluble metabolomics, high dimensional flow cytometry, Luminex

studies of serum cytokines and adipokines and expression of interferon

signature genes (ISGs).

RESULTS: Metabolic pathways differentiated our patient groups, with

evidence of both possible biomarkers and mechanistic underpinnings. We

also found immune dysfunction, with significantly diminished pneumo-

coccal titers in our regular weight asthmatics. Discovery of novel

immunophenoypes and evaluation of activation/exhaustion status was

undertaken with advanced dimension reduction and cluster discovery

tools, yielding differences in activation and exhaustion status and in obese

vs. regular weight asthmatics.

CONCLUSIONS: By combining many datastreams, including deep

immune profiling by high dimensional flow cytometry and metabolomics,

we have discovered extremely detailed phenotypes. This has given

particular insight into the challenging subgroup of obese asthmatics,

with differences in ISGs, metabolic pathways and both T cell activation

and differentiation providing biomarkers and perhaps future therapeutic

targets. Furthermore, the evidence of impaired pneumococcal protection in

our regular weight asthmatics has potential implications for current

vaccination strategies.

622 Effect of Sex and Puberty on Mannitol Airway
Responsiveness

Sima Ramratnam, MD, MPH1, Robert F. Lemanske, MD, FAAAAI1,

Ronald Sorkness, PhD2, Victoria P. Rajamanickam2, James E.

Gern, MD, FAAAAI1, and Daniel J. Jackson, MD3; 1University ofWiscon-

sin School of Medicine and Public Health, Madison, WI, 2University of

Wisconsin, Madison, WI, 3University of Wisconsin-Madison, Madison, WI.

RATIONALE: Airway hyperresponsiveness is associated with the

presence of asthma. Puberty results in a shift in asthma prevalence

between sexes, with post-pubertal males having a lower prevalence of

asthma. Furthermore, methacholine responsiveness has been shown to

decrease in pubertal boys with asthma. Our objective was to examine the

association of sex and puberty on mannitol airway responsiveness in a

high-risk birth cohort.

METHODS: Childhood Origins of ASThma birth cohort study children

were followed prospectively from birth and assessed annually. Mannitol

bronchoprovocation, an indirect airway challenge test, was performed in

children pre-puberty (n5144) and post-puberty (n572). Repeated

measures analysis was used to examine the relation of sex and pubertal

status on mannitol airway hyperresponsiveness.

RESULTS: Among all study children, there was a significant reduction in

the rate of positive mannitol challenge post-puberty (OR50.38, 95% CI

0.19-0.75, p50.01). We next examined impact of sex on airway

responsiveness. Post-pubertal boys had a reduced rate of positive mannitol

challenge (OR50.26, 95% CI 0.10-0.67), while girls did not have a

significant reduction in mannitol responsiveness post-puberty (OR 0.7,

95% CI 0.24-1.98).

CONCLUSIONS: Our results demonstrate that there is a reduction in

airway hyperresponsiveness as assessed by mannitol challenge post-

puberty that appears to be most prominent in boys. This loss of

responsiveness may contribute to fewer asthma symptoms among boys

during this time frame.

623 Association of the Presence of Blood Eosinophils
in Children with Acute Bronchiolitis and
Recurrent Wheezing

Rungrot Bencharattanaphakhi, Pasuree Sangsupawanich, and Wana-

porn Anuntaseree; Department of Pediatrics, Faculty of Medicine, Prince

of Songkla University, Songkhla, Thailand.

RATIONALE: One of themost common sequelae of acute bronchiolitis is

recurrent wheezing leading to asthma. Blood eosinophils are viewed as a

risk factor for childhood asthma but no predictor in recurrent wheezing

caused by acute bronchiolitis has been identified. The aim of this study was

to evaluate the association between blood eosinophils during acute

bronchiolitis and recurrent wheezing in young children.

METHODS: Young children hospitalized with acute bronchiolitis were

retrospectively identified. Complete blood counts at bronchiolitis admis-

sion were determined. Data on recurrent wheezing episodes during one

year after admission were obtained by medical record and telephone

interviews.

RESULTS: Patients with the presence of blood eosinophils at the time of

acute bronchiolitis hospital admission had a higher rate of recurrent

wheezing episodes within 1 year than the group with an absence of blood

eosinophils (OR 3.72, 95% CI 1.46-9.77, P-value 5 0.002). The absolute

eosinophil count was significantly higher in the recurrent group (median

93.8 cells/uL) compared to the non-recurrent group (median 0 cells/uL). In

the presence of blood eosinophils, there was a significantly greater number

of patients with recurrent wheezing (33/58) than non-recurrent wheezing

(11/42). When the effects of gender, history of atopic dermatitis, passive

smoking and positive RSV nasal swab test were examined, only the

presence of blood eosinophils at the time of bronchiolitis hospital

admission demonstrated a statistically significant relationship to the

recurrent wheezing episodes during one year from the onset of the disease.

CONCLUSIONS: The presence of blood eosinophils at the time of acute

bronchiolitis is associated with recurrent wheezing.
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624 Clinical Characteristics Associated with Fixed
Airflow Obstruction in Older Adults with Asthma

Gregory H. Bennett, DO1, Laurie Carpenter, BS, MSW2, Wei Hao, BS,

MA2, and Alan P. Baptist, MD, MPH1; 1Allergy & Clinical Immunology,

University of Michigan Health System, Ann Arbor, MI, 2University of

Michigan, Ann Arbor, MI.

RATIONALE: Asthma in older adults is associated with increased

morbidity and mortality compared to younger patients. Fixed airflow

obstruction (FAO) has been shown to lead to decreased survival. The

objective of this study was to identify risk factors related to FAO in older

adults with asthma.

METHODS: Subjects over age 55 with a physician diagnosis of persistent

asthma were evaluated. Exclusionary criteria included other significant

cardiopulmonary disease (including COPD, emphysema). Data collected

included: patient demographic information; medications; depression

score; healthcare utilization; asthma control test (ACT); asthma quality

of life (AQOL); spirometry; atopy; and fractional exhaled nitric oxide

(FeNO). Clinical characteristics associated with FAO, defined as FEV1/

FVC post-bronchodilator value <_ 70%, were assessed.

RESULTS: A total of 186 patients were analyzed (48 males and 138

females, mean age 66 years). FAOwas demonstrated in 30% of patients. In

stratified group comparisons, ACT and AQOL scores were lower in those

with FAO. Using regression analysis, a correlation was found between FAO

and advanced age (OR5 1.89, 95% CI: 1.01-3.53); African American race

(OR5 3.64, 95% CI: 1.19-11.12); male gender (OR5 3.77, 95% CI: 1.42-

10.01); and longer duration of asthma (OR5 1.37, 95% CI: 1.11-1.69). No

association was found amongst FAO and atopy; rhinitis; healthcare

utilization; education level; depression; smoking; systemic steroid use;

FeNO; or BMI.

CONCLUSIONS: Risk factors associated with FAO in older adults with

asthma include advanced age; African American race; increased asthma

duration; and male gender. Older adults with FAO have worsened asthma

control and quality of life.

625 Spirometry Considerations in Trangender Patients

Nour Al-Hadidi, MD1, and James L. Baldwin, MD, FAAAAI2; 1Univer-

sity of Michigan, Ann Arbor, 2University of Michigan Allergy

Immunology Specialty Clinic, Ann Arbor, MI.

RATIONALE: One of the Department of Health and Human Service’s

goals is improving the health and well being of lesbian, gay, bisexual, and

transgender (LGBT) individuals. Aside from health disparities, members of

the transgender community face challenges related to their public gender

identity. In the US, the classification of sex is dictated by the state. Despite

legal and physical changes to one’s designated sex, transgender patientsmay

still encounter medical issues that relate to their biological sex.

METHODS: A 46 y/o female presented to Allergy Clinic for management

of asthma. The patient reported less than once a month nocturnal

awakenings and use of her albuterol about two times per week. She was

maintained on fluticasone and montelukast. She had a remote history of

PFT’s, however none recently. These were performed in clinic.

RESULTS: Spirometry revealed a FEV1/FVC of 77%, FEV1 as 113%.

Upon further history, patient was noted to have undergone gender

reassignment surgery and was on hormonal therapy. Repeat spirometry

with male sex designation revealed FEV1/FVC 77%, FEV1 97%, which

better-estimated patient’s true pulmonary function.

CONCLUSIONS: In reviewing patient’s original PFT’s it should be noted

that the sex designation as female over estimated patient’s lung function, as

patient’s thoracic cavity is actually male and the predicted should be

higher. Whereas gender reassignment dose not alter spirometry, it does

alter interpretation, as females have lower predicted flow rates and

volumes. This is important to note in an effort to balance appropriate

classification of asthma severity, yet maintain respect in honoring a

patient’s reassigned gender.

626 Neutrophilic Steroid-Refractory Recurrent Wheeze
and Eosinophilic Steroid-Refractory Asthma at
School Age

Tamazoust Guiddir, MD; Hôpital Trousseau, Paris, France.

RATIONALE: Little is known about inflammatory pathways of severe

recurrent wheeze in preschool children and severe asthma at school age.

The aim of the ‘‘Severe Asthma Molecular Phenotype’’ (SAMP) cohort

was to characterize phenotypes of severe recurrent wheeze and severe

asthma during childhood in terms of triggers (allergic or not), involved

cells (eosinophil or neutrophil) and corticoid responsiveness.

METHODS: School-age children with moderate to severe asthma and

preschool childrenwithmoderate to severe recurrent wheezewere enrolled

prospectively. They underwent standardized clinical and blood work-up,

and broncho-alveolar lavage (BAL) evaluation. Cluster analysis was

applied to 350 children with 34 variables.

RESULTS: Three clusters were identified; Cluster 1,Neutrophilic steroid-

refractory recurrent wheeze phenotype, with 138 preschool children un-

controlled despite high-dose inhaled corticosteroids (ICS) (92%,

p<0.001), with more history of pneumonia (31%, p<0.001), more gastro-

esophageal reflux disease (37%, p<0.001) and the highest blood neutrophil
count (mean 4.524cells/mm3, p50.05); Cluster 2, Severe recurrent wheeze

with sensitization to a single aeroallergen (12%, p50.002), with 104 pre-

school children controlled with high-dose ICS (63%, p<0.001); Cluster 3,

Eosinophilic steroid-refractory asthma phenotype, with 108 school age

children uncontrolled despite high-dose ICS (76%, p<0.001) with more

allergic rhinitis, atopic dermatitis and food allergies (82%, 40%, 31%,

p<0.001, respectively). They also had a higher blood eosinophil count

and a higher percentage of BAL eosinophil (506/mm3, 2.6%, p<0.001
respectively).

CONCLUSIONS: Inflammation pathways of asthma and recurrent

wheeze are related to eosinophil cells at school age and neutrophil cells

in preschool children. These results could improve personalized

treatments.

627 Asp299Gly Polymorphism of the TLR-4 Gene in
Adult Patients with Fixed and with Reversible
Airflow Obstruction in the Population of Crimea,
Ukraine

Yuriy Bisyuk1, A. Kurchenko1, O. Akhtemiichuk1, A. Dubovyi2, and

Lawrence M. DuBuske, MD, FAAAAI3,4; 1Bogomolets National Medical

University, Kiev, Ukraine, 2University of Auckland, Auckland, New Zea-

land, 3George Washington University School of Medicine, Washington,

DC, 4Immunology Research Institute of New England, Gardner.

RATIONALE: The TLR4 single nucleotide polymorphismA896G due to

the amino acid substitutions Asp299Gly (RefSNP ID:rs4986790) impacts

the extracellular domain of the TLR4 receptor. This polymorphism can

modify the receptor’s response to endotoxin, which is an important trigger

of severe asthma.

METHODS: TheAsp299Gly polymorphismof theTLR-4 receptor genewas

studied in 151 patients with fixed and 180 with reversible airflow obstruction

assessed by the post-bronchodilator ratio of FEV1 / FVC (<0.7 5 fixed

obstruction). The control group included 285 healthy non-atopic volunteers.

Single nucleotide polymorphism of Asp299Gly was detected by PCR.

RESULTS: In the control group, the frequency distribution of genotypes

(AA – 242 (85%), AG – 40 (14%), GG – 3 (1%)) was not significantly

different from patients with fixed airflow obstruction (AA – 122 (81%) AG

– 28 (18%), GG – 1 (1%), x2 5 1.65, p 5 0.44) and reversible airflow

obstruction (AA – 139 (77%), AG – 38 (21%), GG – 3 (2%), x2 5 4.41,

P5 0.11). The analysis risk of allele G revealed that the frequency of AG +

GG genotype in patients with reversible airflow obstruction asthma (23%)

was significantly greater (odds ratio 5 1.66, p 5 0.04) compared to the

controls (15%).

CONCLUSIONS: The TLR-4 (Asp299Gly) polymorphism is associated

with reversible airflow obstruction asthma in the Crimean population.
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628 Differential Effect on the Central and Peripheral
Airways of Smoking the First Cigarette of the
Day As Assessed By Exhaled Breath Temperature

T. Z. Kralimarkova1, D. M. Hristova1, T. A. Popov1, and Lawrence M.

DuBuske, MD, FAAAAI2,3; 1Clinical of Allergy and Asthma of The Med-

ical University, Sofia, Bulgaria, 2George Washington University School of

Medicine, Washington, DC, 3Immunology Research Institute of New En-

gland, Gardner, MA.

RATIONALE: Smoking one cigarette has been shown to increase the

integral exhaled breath temperature (iEBT) without affecting spirometry

indices. A new single breath method can differentially assess EBT from

central and peripheral airways (cEBT, pEBT), allowing identification of

the location and sequence of airway temperature changes following

smoking of one cigarette.

METHODS: Our system employs a computer operated valve system

driving expired air from the central and peripheral airways through

channels with sensitive temperature sensors, while also measuring iEBT.

The EBT indices were measured from 12 volunteer smokers, median age

56.5, range 36 to 58 years, 6 women, before and 1, 15 and 30 minutes after

smoking their first cigarette of the day. Air flows and volumes were

measured corresponding to the assessed EBT indices.

RESULTS: iEBT increased after smoking one cigarette from 28.4260.21

(mean 6 s.e.m.) to 28.6460.298C at minute 1 (P50.237), to

28.8460.218C at minute 15 (P50.024) and to 29.6460.298C at minute

30 (P50.001). This increase was mostly due to increase of cEBTat minute

15: 26.3760.348C versus 25.6660.348C at baseline, with the effect seen at

the periphery at minute 30: pEBT 5 28.4660.548C vs. 29.4960.278C at

baseline, P50.041. No changes in the respective lung volumes appeared

over time.

CONCLUSIONS: This study provides the first description of the kinetics

of EBT in the central and peripheral compartments of the lungs after

smoking one cigarette showing an initial significant increase in cEBT,

followed by a significant increase in pEBT.

629 Comparison of the exercise and mannitol
bronchial provocation tests in children with
asthma

Heysung Baek, MD1, Kenji Izuhara, MD, PhD2, and Man Yong Han3;
1Hallym University Kangdong Sacred Heart Hospital, Seoul, Korea, 2Di-

vision of Medical Biochemistry, Department of Biomolecular Sciences,

Saga Medical School, Saga City, Japan, 3Department of Pediatrics,

CHA University School of Medicine, Gyeonggi-do, Korea, The Republic

of.

RATIONALE: This study compared bronchial hyper-responsiveness

(BHR) assessed using exercise and mannitol in children with previously

diagnosed asthma.

METHODS: The study included 30 children, from 6 to 15 years old, who

had been diagnosed with asthma based on clinical symptoms and BHR to

methacholine. Exercise and mannitol bronchial provocation tests (BPTs)

were performed and serum periostin levels weremeasured. The response to

mannitol was expressed as the response-dose ratio (RDR) (% fall in FEV1/

cumulative dose).

RESULTS: Seventeen (56.7%) subjects had a positive exercise BPT

result. Sixteen (53.3%) subjects had a positive mannitol BPT result.

Subjects with a positive exercise BPT result had a significantly lower

methacholine PC20, significantly lower FEV1/FVC, significantly higher the

fractional exhaled nitric oxide (FENO) levels, significantly higher blood

eosinophil count, and significantly higher serum periostin levels.

Subjects with a positive mannitol BPT result had a significantly lower

methacholine PC20, significantly higher blood eosinophil count, and signif-

icantly higher serum periostin levels. There was a positive correlation be-

tween the maximum decreases in %FEV1 after exercise and the mannitol

RDR. The maximum decrease in %FEV1 after exercise was significantly

more closely associated with the serum eosinophil and FENO levels than

the mannitol RDR. Periostin levels were significantly correlated with

both the maximum decrease in %FEV1 after exercise and the mannitol

RDR.

CONCLUSIONS: Those with a positive exercise BPT had significantly

more eosinophilic inflammation and higher FENO levels compared with

the values seen in subjects with a positivemannitol BPT result. Serum peri-

ostin levels were significantly associated with AHR to exercise and

mannitol.

630 The Effect of Sleep Duration on Levels of Exhaled
Nitric Oxide from Healthy Adults and those with
Asthma

Yi Feng Chen, MD, Maja Nowakowski, PhD, Maria-Anna

Vastardi, MD, Helen G. Durkin, PhD, and Rauno Joks, MD, FAAAAI;

Center for Allergy and Asthma Research at SUNY Downstate Medical

Center, Brooklyn, NY.

RATIONALE: The daily pattern of allergic asthma disease severity

involves exacerbation in the overnight period. As increased nocturnal

asthma activity may affect sleep, we determined the association of

sleep duration with morning and afternoon exhaled nitric oxide

levels.

METHODS: Exhaled nitric oxide (eNO) levels (Niox Vero, Aerocrine)

were measured for adults asthmatics (n56) and healthy controls (n58) at

10 AM and 4 PM. History of previous night sleep duration was recorded.

Spearman coefficients were generated.

RESULTS: Median duration of sleep was 6.6 hrs (min 4.0, max 8.3).

Median eNO level in AM was 23.0 ppb (min 8.0, max 81.0); median eNO

in PM was 21.0 ppb (min 7.0, max 82.0). There was a significant inverse

relationship between sleep duration and AM eNO levels (R5 -0.65,

p50.02). The association of sleep duration with PM eNO levels

approached significance (R5 -0.57, p50.06).

CONCLUSIONS: Increased duration of sleep is associated with lower

airway levels of nitric oxide, both in the morning and afternoon, for both

adults with asthma as well as healthy controls. This suggests sleep may

suppress airway inflammation.
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631 Respiratory impedance measured by forced
oscillation technique in young healthy preschool
children

Pinyapa Mukdjindapa, MD1, Wiparat Manuyakorn2, Suwat Benjapon-

pitak2, and Wasu Kamchaisatian2; 1Ramathibodi Hospital, Mahidol Uni-

versity, Bangkok, Thailand, 2Division of Pediatric Allergy and

Immunology, Department of Pediatrics, Faculty of Medicine Ramathibodi

Hospital, Mahidol University, Bangkok, Thailand.

RATIONALE: Respiratory impedance measured by Forced oscillation

technique (FOT) has been used instead of spirometry in young children.

This study was aimed to evaluate respiratory impedance in heathy

preschool children.

METHODS: 1,053 preschool children aged 3-4 years were screened with

ISAAC questionnaire. 955 children were excluded due to having positive

question for ISAAC questionnaire, family history of allergy, recent lower

respiratory tract infection, and environmental tobacco smoke. Respiratory

impedance (resistance and reactance) was measured using FOT method

(MostGragh-02; Chest M.I., Co Ltd, Tokyo, Japan).

RESULTS: A total of 98 children were enrolled. 40 children (40.8%)

were male. 90 from 98 children (91.83%) could perform the measure-

ments with acceptable coefficient of variability. The mean (sd) of

respiratory impedance parameters were respiratory resistance at 5Hz

(R5): 12.62(2.33) cmH2O/L/s, respiratory resistance at 20Hz (R20):

10.16(1.93) cmH2O/L/s, R5-20: 2.46(0.77) cmH2O/L/s, reactance at 5

Hz(X5): -2.07(1.36) cmH2O/L/s, frequency of resonance (Fres):

12.5(4.47) cmH2O/L/s, and area of reactance (ALX): 12.65(12.16)

kPaL-1. Significant correlation between respiratory impedance (R5,

R20, X5, Fres and ALX) has been demonstrated to be correlated with

height but not with weight. There was no significant difference in respi-

ratory impedance between male and female in age-matched and height-

matched data.

CONCLUSIONS: Majority of young preschool children, aged 3-4 years,

can performed FOT method. FOT could be used as a tool in diagnosis and

monitoring of pulmonary disease.

632 Bronchodilator Responsiveness of FEF25%-75% As
a Predictor for the Loss of Control in Childhood
Asthma

Piyawut Kreetapirom,MD, Wiparat Manuyakorn, Wasu Kamchaisatian,

and Suwat Benjaponpitak; Division of Pediatric Allergy and Immunology,

Department of Pediatrics, Faculty of Medicine Ramathibodi Hospital, Ma-

hidol University, Bangkok, Thailand.

RATIONALE: Notwithstanding medication adjustment following

Global Initiative for Asthma (GINA) recommendation, it is generally

observed that a number of controlled asthmatic children cannot maintain

their level. This study attempted to find the parameters of pulmonary

function test as predictors of the future loss of control in this type of

patients.

METHODS: 21 children with controlled asthma, age 6-12 years old, were

recruited for prospective study. Baseline allergy testing results, comorbid-

ities and steps of treatment were collected. Pulmonary function test using

spirometry were performed. The 10-14 weeks follow-up visit was made

without change in medication. At the follow-up visit, the levels of control

in asthmatic individuals were evaluated according to standard of GINA by

a well-trained pediatrician, who was blinded to pulmonary function test

results. Medication compliance, smoking exposure and respiratory tract

infection were also assessed.

RESULTS: 9 from21 children (42%) could not sustain their asthma control.

Asthmatic children who became uncontrolled had significantly higher

percentage in bronchodilator responsiveness (BDR) of forced expiratory

flow between 25% and 75%of vital capacity (FEF25%-75%), in comparison to

the group with maintained asthma control (31.67 6 14.71% vs. 14.87 6
7.43%, p-value5 0.009). Cut point of>25%BDR in FEF25%-75%at baseline

had 78% of sensitivity and 92% of specificity, and were thus able to distin-

guish loss-of-control from maintain-of-control group.

CONCLUSIONS: The percentage of bronchodilator reversibility of

FEF25%-75% potentially plays its important role as a predictor for the loss

of control in asthmatic children.

633 Eosinophil Counts and Asthma Severity in Children

Cristine S. Rosario, MD1, Monica L. Cat2, Herberto J. Chong Neto, MD,

PhD, FAAAAI3, Carlos A. Riedi, MD, PhD3, and Nelson A. Rosario, MD,

PhD, FAAAAI4; 1Hospital de Clinicas, Federal University of Parana, Curitiba,

Brazil, 2Federal university of parana, Curitiba, Brazil, 3Federal University of

Paran�a, Curitiba, Brazil, 4Federal University of Parana, Curitiba, Brazil.

RATIONALE: Elevated peripheral eosinophil count has been associated to

asthma exacerbations and its severity. The objective is to determine whether

eosinophil count is higher in severe asthmatics of a tertiary care setting.

METHODS: This is a retrospective analysis of 1475 asthmatic patients;

we excluded cases with other conditions that might interfere in total serum

IgE levels and eosinophil counts, such as helminthiasis. Skin prick tests

(SPT) with standardized extracts of 11 allergens, FDA Allergenics�, were

obtained in 663 patients. Tests were considered positive if wheal diameter

was >_ 3mm. Total serum IgE was determined by chemiluminescence.

Eosinophil counts were obtained by CBC. Asthma diagnosis and severity

have been classified according to GINA 2015.

RESULTS: 891 (60.4%)weremale, median age 5.6 years (0.2 – 20 years);

86.8% had allergic rhinitis, 8% atopic dermatitis and 20.7% allergic

conjunctivitis. 12.4% had no allergy-related comorbidities. Asthma was

considered mild in 555 (37.7%), moderate in 610 (41.3%) and severe in

310 (21.1%); 362 (54.6%) had positive skin prick tests, 89.8% to D. pter-

onyssinus. Eosinophil counts were similar in mild (median 304 cells/mm3),

moderate (median 296 cells/mm3) and severe asthma (median 249 cells/

mm3) groups (Kruskal-Wallis Anova p50,27). ROC curve was generated

for total serum IgE and eosinophil counts >400cells/mm3. The area under

the curve was 0.66 (95% CI 0.62-0.70; p<0.01) and sensitivity was 70.3%

and 1-specificity was 57.3%, for IgE 5 186kU/L.

CONCLUSIONS: eosinophil counts did not correlate to asthma severity

in this group, but there was an association between serum IgE and

eosinophil counts.

634 Exhaled Nitric Oxide Concentration Measured By
NO Breath� Correlate with Asthma Severity

Yosuke Kamide,MD, PhD, Takahiro Tsuburai, MD, PhD, Yuto Nakamura,

Kentaro Watai, Yuto Hamada, Yasuhiro Tomita, Chihiro Mitsui, Hiroaki

Hayashi, Kiyoshi Sekiya, MD, Yuma Fukutomi, Akio Mori, MD, PhD,

and Masami Taniguchi, MD, PhD; Clinical Research Center for Allergy

and Rheumatology, Sagamihara National Hospital, Sagamihara, Japan.

RATIONALE:Measurement of fraction of exhaled nitric oxide (FeNO) in

the breath of asthma patient is non-invasive and useful method for

assessing eosinophilic airway inflammation. However, it is known that

results vary with the type of device used. The relationship between FeNO

measured by NO breath� (Bedfont Scientific, Maidstone, UK) and asthma

severity or asthma control is unknown.

METHODS: We included 128 consecutive asthmatics who were using

inhaled corticosteroid. They underwent FeNO quantification (NO breath�).

The GINA guideline 2015 was used to assess asthma control. Asthma severity

was assessed according to the recommendations of ‘‘Proceedings of the ATS

workshop on refractory asthma’’ (Am J Respir Crit Care Med 2000).

RESULTS: The mean FeNO value was 17.5 ppb in the well-controlled

group (95% CI5 9.6 - 26.6) and 37.1 ppb in partly-controlled (95% CI5
36.5 - 53.5; p5 0.0037), and 88.8 ppb in the uncontrolled group (95%CI5
53.0 - 113.3; p 5 0.0009). The mean FeNO value was 44.9 ppb in the

refractory asthma group (95% CI 5 50.0 - 57.1) and 27.6 ppb in the non-

refractory asthma group (95% CI 5 9.63 - 31.9; p5 0.0289).

CONCLUSIONS: Our results demonstrate that FeNO measured by NO

breath� reflects asthma control and severity.
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635 Delayed Diagnosis of Paradoxical Vocal Fold
Motion Results in Increased Morbidity in
Patients with or without Asthma

Fouseena Pazheri, MD1, Timothy Campbell, MD2, Rachel

Taliercio, DO3, Sumitha Khatri, MD4, and Claudio Milstein, PhD5; 1Al-

lergy & Immunology Fellow, Respiratory Institute, Cleveland Clinic,

Cleveland, 2Allergy Partners of Hampton Roads, Williamsburg, OH,
3Respiratory Institute, Cleveland Clinic, Cleveland, 4Respiratory Institute,

Clevaland Clinic, Clevaland, 5Cleveland Clinic, Cleveland, OH.

RATIONALE: Paradoxical vocal fold motion (PVFM), a disorder

secondary to inappropriate motion of true vocal folds, is frequently

misdiagnosed as asthma. Proper diagnosis is commonly delayed.

METHODS: Ninety-six patients 12 years or older were referred for

evaluation to the Voice Center for PVFM between 2008 and 2013. Medical

records were reviewed for clinical characteristics, time to diagnosis,

treatment and outcome. Institutional review board at the center approved

the study.

RESULTS: Of 96 patients referred, 64 met criteria for PVFM and 40 were

previously treated for asthma. Forty-six patients (73%) were women.

Symptoms included dyspnea (n-56), throat tightness (n-35), chest tightness

(n-26), cough (n-23), wheezing (n-17), GERD (n-15) and anxiety (n-15).

Symptoms occurred spontaneously (SPVFM) in 55, exercise-induced

(EIPVFM) in 8, and combined in one. Median time from symptom onset

to diagnosis was 1 year (mean 2.6 years). Before diagnosis, 21 patients had

ED visits, 11 were hospitalized, and 5 intubated. During evaluation, 21

patients (33%) had laryngoscopic evidence of PVFM/EIPVFM with

reproducible symptoms. Respiratory therapy was recommended as

primary treatment (n-52); anti-reflux medications were also used in

selected patients. In 44 patients with data available, 36 improved, 2 had

resolved, but 6 reported no improvement.

CONCLUSIONS: PVFM continues to be underdiagnosed or misdiag-

nosed as asthma, leading to inappropriate therapy and prolonged

morbidity. Presence of inspiratory dyspnea and poor response to asthma

treatment are indications of possible PVFM. Respiratory therapy remains

the mainstay of treatment and often leads to satisfactory outcome.

636 Influence of Sensitization Patterns on Fractional
Exhaled Nitric Oxide in Asthmatic Children

Qing Miao1, and Li Xiang2; 1Beijing Children’s Hospital, Beijing, China,
2Beijing Children’s Hospital, Capital Medical, Beijing, China.

RATIONALE: Fractional exhaled nitric oxide (FeNO) has been suggested

as a non-invasive biomarker of airway inflammation.Whether sensitization

to particular allergens is a predictive factor for increased FeNO levels is not

yet fully understood.

METHODS: From October to December in 2015, the medical documents

of 127 mild, steroid-na€ıve asthmatic children and 34 healthy age-matched

children were evolved in retrospective cross-sectional study. The results of

the FeNOmeasurements, skin prick test, and the spirometry were collected

for analysis. Sensitization patterns to the 18 aeroallergens (5 categories:

Mites, Molds, Animal dander, Pollen, and Other) were determined in study

population.

RESULTS: A significant increase in FeNO level was observed in poly-

sensitized asthmatic children (34.7 p.p.b [28.3-41.1 p.p.b]), compared with

mono-sensitized asthmatics (30.7 p.p.b [18.3-43.2 p.p.b]) and with non-

sensitized asthmatics (17.3 p.p.b [10.8-24.5 p.p.b]). With sensitization to

perennial allergens (mites, mold, and animal dander), blood eosinophil

counts were significantly associated with increased FeNO (P<0.05 for all).

The highest FeNO level was identified in children sensitized to a combina-

tion of the perennial, seasonal, and other allergens, when compared with

those sensitized to one category of allergen alone (P50.004).

CONCLUSIONS: Our study provided the evidence that variations in

FeNO level were associated with individuals’ sensitization patterns. Being

sensitized to some particular allergens might contribute to prompt the

airway inflammation.

637 Sex-Differences in Bronchial Reactivity to
Exercise Test in Prepubertal Children

Kaoru Haro1, Miwa Shinohara, MD, PhD1, Sigeto Ogawa2, Takahiro Na-

kaya1, Ryouji Niino1, Masanori Ito1, and Eiichi Ishii3; 1Department of Pe-

diatrics, Ehime University Hospital, Toon, Japan, 2Faculty of Medicine,

Ehime University Graduate School of Medicine, Toon, Japan, 3Depart-

ment of Pediatrics, Ehime University Graduated School of Medicine,

Toon, Japan.

RATIONALE: Exercise-induced bronchoconstriction (EIB) develops

during or after exercise in children with and without bronchial asthma

(BA). Previous studies reported that the time to maximal bronchocon-

striction after exercise, known as the nadir time (Nadir-t) became faster

with decreasing age in children. However, sex-differences in Nadir-t have

not been investigated. This study aimed to investigate whether sex-

differences in bronchial reactivity to exercise exist even in prepubertal

children.

METHODS: Fifty-one 5- to 6-year-old childrenwithout BAwere enrolled

in this cross-sectional study. The children underwent the 6-minute free-

running test for an exercise challenge. Peak expiratory flow rate (PEFR)

wasmeasured before exercise and at 0, 3, 10, and 20minutes after exercise.

At times when post-exercise PEFR most decreased from pre-exercise

PEFR, Nadir-t was compared boys and girls. Statistical analysis was

performed by Mann-Whitney test using by STATA software.

RESULTS: Among the children (n523 boys; n528 girls), the prevalence

of EIB was 41.2% (21/51) when a >_20% decrease in PEFR was used. In

children with decreased post-exercise PEFR, any proportions of Nadir-t of

0, 3, 10, and 20 minutes after exercise had no significant differences

between boys and girls (21.7%, 21.7%, 21.7% and 21.7% vs. 32.1%, 7.1%,

32.1% and 7.1%, P 5 .36).

CONCLUSIONS: In prepubertal children, significant sex-differences in

bronchial reactivity were not observed. To conclude exactly sex-differ-

ences, further studies are needed.

638 A Pilot Study of Pediatric Respiratory Assessment
(PRAM) Score and Wood's Asthma Score in
Childhood Asthma Exacerbation Assessment

Chaiyaphat Thaweerujirot, MD; Queen Sirikit National Institute of

Child Health, Bangkok, Thailand.

RATIONALE: Wood’s score, has been used to assess childhood acute

asthma severity in Thailand since 19th century. However, PRAM score

which is increasingly used in Western countries was not evaluated.

Therefore, we aim to determine whether Wood or PRAM score are better

predicting asthma severity in childhood exacerbation.

METHODS: 33 Children, 2- 18 years old, with asthma exacerbation were

recruited. PRAM and Wood’s score were measured at emergency

department by 2 physicians independently. The patient’s outcome was

assessed at 0, 4, 24 hours after admission and the day of discharge.

RESULTS: The admission ratewas 27.3%with themean length of stay5
3.66 days (SD 3-5). PRAM was correlated with Wood’s score (Pearson’s

correlation prior to treatment 50.907, p<0.01). PRAM score had better

internal consistency (Cronbach’s a 5 0.632) than Wood’s score

(Cronbach’sa5 0.375). Both PRAMandWood’s score also had moderate

inter-rater reliability between two physicians (k 50.471, 0.44 respec-

tively). ROC indicated similar score (>3), both PRAM and Wood’s score,

in the requirement for admission.

CONCLUSIONS: PRAM and Wood’s score are both promising in

prediction of severity and outcome of childhood acute asthma.
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639 Impact and Seasonality of Respiratory Viral
Illnesses: A Retrospective Study

Ashley N. Stoner, MD1, Anthony Goudie, PhD1, Jennie Stern2, and

Joshua Kennedy, MD3,4; 1University of Arkansas for Medical Sciences,

Little Rock, AR, 2Arkansas Children’s Hospital, Little Rock, AR, 3Arkan-

sas Children’s Research Institute, Little Rock, AR, 4Pediatrics, University

of Arkansas for Medical Sciences, Little Rock, AR.

RATIONALE: We retrospectively evaluated the timing and impact of

respiratory viral infections on asthma exacerbations in a children’s

hospital.

METHODS: We performed chart reviews of ;4500 patients from

February 2012 through January of 2016 of children who received

respiratory viral panel PCRs during either emergency department (ED)

or inpatient admissions. Based on ICD9 and 10 codes, we found 127 of our

cohort had a diagnosis associated with asthma exacerbations. Patient

demographics, season of admission, length of admission, and time to viral

swab were gathered to evaluate the association of socioeconomic factors,

past medical history, county of residence and length of hospital stay with

viral infections and asthma exacerbations.

RESULTS: Overall, patients with a diagnosis of asthma exacerbation had

higher rates of positive results to all viral tests (p<0.0001). However, when

evaluating specific viruses and the association with asthma exacerbations,

only rhinovirus (RV) was highly associated with asthma exacerbations

(p<0.0001). Enterovirus/RV was most highly associated asthma exacer-

bations during the summer months, specifically in September (p<0.0001).

We found that patients with RV and asthma exacerbations had shorter

lengths of stay compared to thosewith asthma exacerbations in the absence

of confirmed viral infection (2.8 days asthma + RV; 5.05 asthma + no virus;

p<0.05).

CONCLUSIONS: Viral infections are associated with asthma exacerba-

tions; however, this association does not correlate with longer lengths of

stay.

640 Assessment of Heterogeneity of Childhood Asthma
Using Medical Informatics Approaches

Chung-Il Wi, MD1, Sunghwan Sohn, PhD2, Hongfang Liu, PhD3, Miguel

A. Park, MD4, Hirohito Kita, MD5, Ivana T. Croghan, PhD3, and Young J.

Juhn, MD, MPH6; 1Mayo Clinic Department of Pediatric and Adolescent

Medicine, Rochester, MN, 2Mayo Clinic Rochester, Rochester, MN,
3Mayo Clinic, Rochester, MN, 4Department of Internal Medicine: Divi-

sion of Allergic Diseases, Mayo Clinic, Rochester, MN, 5Departments

of Immunology and Internal Medicine, Mayo Clinic, Rochester, MN,
6Dept of Pediatric and Adolescent Medicine, Mayo Clinic, Rochester,

MN.

RATIONALE: To identify asthmatic children for electronic medical

record (EMR)-based large-scale clinical studies, we recently developed

natural language processing (NLP) algorithms for two asthma criteria

[Predetermined Asthma Criteria (NLP-PAC) and Asthma Predictive Index

(NLP-API)]. We characterized subgroups of children with asthma using

these two NLP algorithms.

METHODS: We utilized the 1997-2007 Mayo Birth Cohort. We applied

NLP-PAC and NLP-API algorithms to patients’ EMR and categorized

them into 4 groups (Group1: both criteria positive; Group2 or 3: PAC or

API only positive; Group4; both criteria negative) to characterize them

with regard to demographics and asthma-related variables (i.e. asthma

outcomes).

RESULTS: Of the eligible 8,493 subjects, 51% were male, 82% White,

and mean age (SD) at last follow-up date was 12.6 years (3.1). We

identified 1,668 children (20%) asGroup1, 986 (11%) asGroup2, 107 (1%)

as Group3, and 5,732 (67%) as Group4. As compared to other groups,

Group1weremore likely to bemale and hadmore asthma diagnosis, earlier

asthma onset date, higher prevalence of allergic rhinitis and eosinophilia

(p<.001 for all assessed variables). Group3 had more eczema compared to

others (p<.001). Group1 had poorer asthma control defined by ED visit or

hospitalization (p<.001) and a higher frequency of pneumonia (p<.001).

CONCLUSIONS: The two NLP algorithms for asthma criteria are useful

for assessing heterogeneity of asthma in clinical studies in the EMR era.

Also, as these NLP algorithms identify poorly controlled asthmatics and

those with asthma-related comorbidity, they are a useful population

management tool for asthma care.

641 Risk Factors Associated with Asthma-Related
Emergency Department and Urgent Care Visits
Among Older Adults

Joy Hsu, MD, MSCI1, Jessica Chen2, and Maria Mirabelli1; 1Centers for

Disease Control and Prevention, Atlanta, GA, 2Rollins School of Public

Health, Emory University, Atlanta, GA.

RATIONALE: Asthma morbidity is increased among older adults.

Interventions to improve asthma control in this population are not well-

described.

METHODS: We investigated risk factors for asthma-related emergency

department and urgent care center visits (ED/UCV) using a sample of older

adults (>_65 years) with active asthma from 40 states, the District of

Columbia, Guam and Puerto Rico who participated in the Behavioral Risk

Factor Surveillance System Asthma Call-back Survey, a random-digit

dialing survey. We conducted weighted logistic regression analyses using

2006–2010 data to compare older adults with and without asthma-related

ED/UC visits with respect to clinical, environmental, and financial

measures.We controlled for sociodemographic and clinical characteristics.

RESULTS: Among 14,076 older adults with active asthma

(representing >2.6 million persons), 10.6% (95% confidence interval

[95% CI]59.7–11.5%) reported >_1 asthma-related ED/UCV in the past

year. Compared to older adults without asthma-related ED/UCV,

adjusted odds were higher among older adults with >_1 asthma-related

ED/UCV for chronic obstructive pulmonary disease (adjusted odds ratio

[aOR]52.26, 95% CI51.80–2.82), coronary artery disease (aOR51.53,

95% CI51.24–1.89), depression (aOR51.42, 95% CI51.15–1.76),

diabetes (aOR51.28, 95% CI51.03–1.59), mold in the home

(aOR51.61, 95% CI51.18–2.20), and cost as a barrier to accessing

asthma-related health care (primary care aOR51.92, 95% CI51.31–2.81;

specialty care aOR52.47, 95% CI51.57–3.90; asthma medication

aOR51.87, 95% CI51.41–2.46).

CONCLUSIONS: Among older adults, asthma-related ED/UCV were

associated with medical comorbidities, mold in the home, and financial

barriers to asthma-related health care. Interventions addressing modifiable

factors could reduce asthma-related ED/UCVamong older adults.
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642 Decrease in the Prevalence of Wheeze and
Eczema Among Japanese Children: Findings from
a Nation-Wide Survey in 2005, 2008, and 2015

Emi Kawaguchi Morikawa1,2, Koichi Yoshida2, Mari Sasaki2, Yuichi

Adachi, MD, PhD3, Hiroshi Odajima4, Hirohisa Saito, MD, PhD5, and

Akira Akasawa, MD, PhD2; 1Clinical Research Support Center, Tokyo

Metropolitan Children’s Medical Center, Tokyo, Japan, 2Division of Al-

lergy, Tokyo Metropolitan Children’s Medical Center, Tokyo, Japan,
3Department of Pediatrics, University of Toyama, Toyama, Japan, 4Fu-

kuoka National Hospital, Fukuoka, Japan, 5Department of Allergy and

Immunology, National Research Institute for Child Health and Develop-

ment, Tokyo, Japan.

RATIONALE: Childhood allergic diseases have increased in prevalence

worldwide, particularly eczema among younger children, and rhinocon-

junctivitis among children of all ages. However, recent findings suggest a

plateau in the rate of wheeze in areas previously reporting a high

prevalence. We conducted a nation-wide school-based survey to investi-

gate any change in the prevalence of allergic diseases.

METHODS: In 2005, 2008, and 2015, questionnaires were distributed to

6-7-year old, and 13-14-year old, children (approximately 40,000 children

in each age group) among randomly selected schools in each prefecture in

Japan. We used the Japanese version of the ISAAC questionnaire to

evaluate the prevalence of allergic diseases.

RESULTS: The prevalence of current wheeze among 6-7-year-olds

children was 13.8% in 2005 and 13.7% in 2008, and decreased to 10.2%

in 2015. Among 13-14-year-olds, it was 8.7% in 2005 and 9.5% in 2008,

decreasing to 8.1% in 2015. The prevalence of current rhinoconjunctivitis

increased from 14.5% in 2005 to 15.7% in 2008 and to 18.6% in 2015

among the 6-7-year-olds, and from 20.1% in 2005 and 21.1% in 2008 to

26.4% in 2015 among 13-14 year-olds. Current eczema was present in

15.9%, 16.5% and 14.7% of the 6-7-year-olds, and in 9.8%, 10.6% and

9.7% in the 13-14-year-olds for the respective years examined.

CONCLUSIONS: The prevalence of wheeze showed a decrease similar to

that recently reported in other developed nations. While the prevalence of

eczema also showed a similar trend, the number of children with allergic

rhinoconjunctivitis continued to increase in line with previous reports.

643 Blood Cadmium and C-Reactive Protein Levels As
Risk Factors for Allergic and Respiratory Diseases
in Early Childhood: The Mothers and Children's
Environmental Health Study

Ja Hyeong Kim, MD1, Eun-Hee Ha2, Hyesook Park2, Mina Ha3, Yun-

Chul Hong4, Jin-A. Jung, MD5, and Yangho Kim6; 1Department of Pedi-

atrics, University of Ulsan Collage of Medicine, Ulsan University Hospi-

tal, Ulsan, Korea, The Republic of, 2Department of Preventive Medicine,

EwhaWomans University, Seoul, Korea, The Republic of, 3Department of

Preventive Medicine, Dankook University College of Medicine, Cheonan,

Korea, The Republic of, 4Department of Preventive Medicine, Seoul Na-

tional University College of Medicine, Seoul, Korea, The Republic of,
5Department of Pediatrics, Dong-A University College of Medicine, Bu-

san, South Korea, 6Department of Occupational and Environmental Med-

icine, University of Ulsan Collage of Medicine, Ulsan University

Hospital, Ulsan, Korea, The Republic of.

RATIONALE: Recent studies have shown that inflammatory process

induced by cadmium exposure during pregnancy may affect the fetal

immune response and the risk of allergic or respiratory diseases. We

examined whether cadmium and CRP levels in mother–offspring pairs are

associated with allergic or respiratory diseases in early childhood.

METHODS: 917 mother–offspring pairs were studied. Allergic and

respiratory outcomes were obtained from questionnaires by the mothers at

postnatal months 6, 12, and 24. Cadmium and C-reactive protein (CRP)

levels were measured in pregnant women, cord blood (CB) and at 24

months of age. Total IgE, eosinophil counts, and IL-10 levels were

measured in CB and at 24months of age. At 24months data of 462 children

were available.

RESULTS: Cadmium levels in CB are significantly positively correlated

with maternal cadmium and CRP levels at late pregnancy. Cadmium levels

during pregnancy and in CB were dichotomized into low and high group

using median value. High cadmium group at late pregnancy had

significantly higher levels of total IgE and IL-10 in CB and 24 months of

age compared to low cadmium group. High levels of cadmium and CRP at

late pregnancy were associated with increased risk of atopic dermatitis

(AD) at 24months (aORs 2.91, 95% CI (1.13 to7.49), p50.027). However

therewas no relationship betweenmaternal and offspring cadmium or CRP

levels and respiratory diseases.

CONCLUSIONS: Maternal cadmium and CRP levels may contribute to

increase the risk of AD in early childhood.

644 Phenotype Determined By Cluster Analysis in
Asthmatic Children

ChikakoMotomura, Masatoshi Wakatsuki, Kouki Okabe, Mihoko Iwata,

Rintaro Ono, Naohiko Taba, Satoshi Honjho, and Hiroshi Odajima; Fu-

kuoka National Hospital, Fukuoka, Japan.

RATIONALE: Asthma phenotype can facilitate understanding of disease

pathogenesis and potential targeted therapies. Objective is to characterize

the distinguishing features of phenotypic groups in asthmatic children

examined by bronchial provocation test.

METHODS: The provocation tests for bronchial hyperresponsiveness

(BHR) using acetylcholine(Ach) were performed in 377 patients (Female

149, range 5-17, mean 11.0-year-old). We obtained the provocation

concentration of Ach producing a 20% decrease in FEV1 (PC20). FeNO

measurement were performed before Ach provocation test. Analyzed vari-

ables included age, sex, obesity, age of asthma onset, treatment, atopy,

FeNO, BHR and % predicted FEV1. We determined number of phenotypic

groups by cluster analysis with Ward minimum variance method. Cluster

analysis used kmeans method as the principal clustering technique.

RESULTS: Four asthma clusters were identified. Cluster 1(33.7%) male-

early-childhood-onset-atopic-with -impaired-lung-function had severe

BHR and treated intensively. Cluster 2(16.2%) adolescent -male -atopic-

with -severe-airway-inflammation had mild BHR and treated by lower

GINA step. Cluster 3(9%) late-childhood-onset-non-atopic-with-normal-

lung-function had mild BHR treated by lower GINA step. Cluster 4(41%)

female-atopic-with-normal-lung-function had severe BHR and treated

intensively.

CONCLUSIONS: Children’s asthma examined by BHR test can be

classified into distinct 4 phenotypes. Better understanding of phenotype in

asthmatic children could facilitate better later respiratory health.
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645 Risk of Developing Glioma among People with
Asthma: A Population-based Case-control Study

Harsheen Kaur, MD1,2, Conor S. Ryan, MD3, Youn Ho Shin, MD1,4, Hee

Yun Seol, MD1, Chung-Il Wi, MD1, Katherine S. King, MS5, Euijung

Ryu, PhD5, Daniel H. Lachance, MD6, and Young J. Juhn, MD, MPH7;
1Mayo Clinic Department of Pediatric and Adolescent Medicine, Roches-

ter, MN, 2University of New Mexico Department of Pediatric Neurology,

Albuquerque, NM, 3Mayo Clinic Division of Children and Adolescent

Neurology, Rochester, MN, 4Department of Pediatrics, CHA Gangnam

Medical Center, CHAUniversity School of Medicine, Seoul, Seoul, South

Korea, 5Mayo Clinic Division of Biomedical Statistics and Informatics,

Rochester, MN, 6Mayo Clinic Department of Neurology, Rochester,

MN, 7Dept of Pediatric and Adolescent Medicine, Mayo Clinic, Roches-

ter, MN.

RATIONALE: The reported relationship between asthma and risk of

glioma has been inconsistent, in part due to methodological inconsistency

in sampling frame and asthma and/or glioma ascertainment. The true

nature of the association is unknown.

METHODS: We conducted a retrospective population-based case-control

study, which enrolled all eligible biopsy-proven incident glioma cases

(1995-2014) and 2 sets of controls among Olmsted County, MN residents

matched to birth-year and gender (1st set: community controls without

ICD9 codes for glioma; 2nd set: MRI (brain)-negative controls from the

same community). We performed comprehensive medical record reviews

to ascertain asthma status of cases and controls using predetermined

asthma criteria. Frequency of history of asthma prior to index date was

compared between glioma cases and their matched controls using condi-

tional logistic regression models.

RESULTS: We enrolled 135 glioma incident cases [19 (14%) age <18

years] and 270 controls. The median ages (IQR) at the index date were 52

years (32-67) for glioma cases. Of the glioma cases, 21 (16%) had a history

of asthma, compared to 17 of community controls (13%) and 36 of MRI

controls (27%) [OR (95%CI): 1.28 (0.63-2.58), p5.48 for community

control vs. 0.48 (0.25-0.91), p5.02 for MRI control]. Overall, there was no

association between asthma and risk of glioma [OR (95%CI): 0.74 (0.41-

1.31), p5.30].

CONCLUSIONS: A history of asthma does not increase the risk of

Glioma overall. As different source populations for controls may draw

different conclusions suggesting a potential detection bias, choosing

appropriate reference group in a case-control study is critical.

646 Overweight And Obese Inner City Asthmatics
(BMI: 25-40 Kg/m2); High IgE (HC, 30-700 IU/ml)
Vs. Low IgE (LC, <30 IU/ml) Cohorts

Muhammad Ahmad1, Ahmad Arslan1, Muhammad S. Aslam2, Radha

Dhingra3, and Edward S. Schulman, FAAAAI1; 1Drexel University Col-

lege of Medicine, Philadelphia, PA, 2Allama Iqbal Med College, Lahore,

Pakistan, 3Mahatma Gandhi Med College, Jaipur, India.

RATIONALE: Immunoglobulin E (IgE) and obesity are known risk

factors for asthma. Our previous studies on our inner-city patients showed

more severe symptoms in super-obese asthmatics (SOA, BMI>40 Kg/m2,

mean 47Kg/m2) vs. normal BMI (BMI 18-25Kg/m2). Also, sensitivities to

subclasses of seasonal allergens and certain molds were significantly

higher in an ultra-high IgE cohort (UHC, IgE >700; mean 2,600 IU/ml)

vs. a high cohort (HC,30-700; mean 182 IU/ml). However, these studies

did not delineate differences in characteristics of a LC vs. HC of over-

weight/obese asthmatics (OOA; BMI: 25-40Kg/m2).

METHODS: We examined our Drexel Pulmonary outpatient LC vs. HC

of urban OOA for differences in allergen sensitization (ImmunoCAP�),

obstruction indices, exacerbations and eosinophil counts. Subjects were

matched for age, gender and BMI. Exclusion criteria included age < 18

years, >10 pack years, ABPA and COPD.

RESULTS: The HC included more African Americans (AA), had

significantly worse air trapping RV/TLC >40 (p5 0.0001) and FEV1

<80% predicted (p50.03). However, FEV1/FVC < 80 (p50.06) and

FEF25-75% < 65% (p50.05) were not different. The HC had higher

eosinophil counts (p50.02) and increased frequency of exacerbations

(p50.04) vs. LC. Enhanced allergen sensitization was confirmed among

the HC (e.g. dog, timothy grass, maple, cedar, elm, walnut tree, sycamore,

and ragweed (p <0.05 for each). Cat (p50.2), cockroach (p50.1) and

molds were not different.

CONCLUSIONS: HC vs. LC inner city OOA tend to be more African-

American, suffer worse obstruction, higher eosinophilia, exacerbations

and higher sensitization to dog, grass, trees and ragweed though surpris-

ingly not to molds, cat and cockroach.

647 Asthmatic Patients Perception of Their Weight and
Its Impact on Their Asthma

Reece Jones, MD1, Faoud Terrence Ishmael, MD, PhD, FAAAAI2, Efren

L. Rael, MD, FAAAAI3, and Jaime Zacharias, MD4; 1Hershey Penn State

Medical Center, Hershey, PA, 2Penn State Hershey Medical Center,

Palmyra, PA, 3Stanford University, Stanford, CA, 4Penn State Hershey

Medical Center, Hershey, PA.

RATIONALE: Obesity has emerged as a major modifier of asthma. We

sought to gain insight about how patients perceived their weight and

relation to asthma, and to identify patients that were interested in weight

loss interventions.

METHODS: A 5-question survey was given to a cohort of asthmatics to

assess their perception of their weight, its role in their asthma control, and

their willingness to pursue weight loss. The survey was distributed to 50

consecutive patients seen in our asthma clinic, regardless of BMI. The

results of the survey were compared to clinical characteristics of asthma

and BMI.

RESULTS: The survey was completed by 49/51 patients. Mean (6SD)

BMI for participants was 34.0611.0. Our cohort had a mean (6SD) FEV1

% predicted of 69.6619.24%. Most (78%) felt that their weight was ‘‘too

heavy’’, and 55% answered ‘‘yes’’ when asked whether they thought that

their weight worsened their asthma control. Mean BMI (6SD) was higher

in these patients compared to the responders who answered ‘‘no’’

(39.5610.7 vs. 27.867.6, p50.0002), and FEV1 was lower

(2.3860.84L vs 1.9060.71L, P50.046). Fifty-nine % felt that weight

loss would help with their asthma, and 63% was interested in either a web-

based/app or other study participation to help them lose weight.

CONCLUSIONS: Obesity is common in our asthma clinic. Most patients

believe that it has a negative impact on their asthma, and this was supported

by higher BMI and lower FEV1 in this group. Obese patients are interested

in weight loss interventions, particularly those that utilize technology-

based approaches/apps.
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648 Geographical Distribution of Asthma in Mexico
and Its Ecological Association with Other
Conditions

Martin Becerril-Angeles1, Mario H. Vargas2,3, Ismael Seth Medina-

Reyes4, and Ram�on Alberto Rascon-Pacheco5; 1Head, Department of Al-

lergy and Clinical Immunology, Hospital de Especialidades, Centro Med-

ico Nacional La Raza, Instituto Mexicano del Seguro Social, Mexico City,

Mexico, 2Senior Researcher, Instituto Nacional de Enfermedades Respira-

torias, Mexico City, Mexico, 3Unidad de Investigacion Medica en Enfer-

medades Respiratorias, Hospital de Pediatria, Centro Medico Nacional

Siglo XXI, Instituto Mexicano del Seguro Social, Mexico City, Mexico,
4Coordinador de Programas, Division de Informacion Epidemiologica,

Coordinacion de Vigilancia Epidemiologica y Apoyo en Contingencias,

Instituto Mexicano del Seguro Social, Mexico City, Mexico, 5Head, Divi-

sion de Informacion Epidemiologica, Coordinacion de Vigilancia Epide-

miologica y Apoyo en Contingencias, Instituto Mexicano del Seguro

Social, Mexico City, Mexico.

RATIONALE: Asthma prevalence greatly varies worldwide. The

Instituto Mexicano del Seguro Social provides medical care to >50%

Mexican population in 758 from 2456 counties nationwide; thus, data from

this institution may yield valuable information to determine asthma

frequency and to identify potential risk factors.

METHODS: Data about asthma and other diseases diagnosed by family

physicians from 2007 to 2012 were gathered for each county. This data

corresponds to first-time diagnoses, thus it is a surrogate of incidencewhen

adjusted by insured population. Information about counties’ latitude,

altitude, temperature, population, marginality, and %insured population

was also obtained.

RESULTS: Asthma incidence (x100,000 insured subjects) from all

counties varied from 16.2 to 4030.8 (median, 296.2). Asthma incidence

was higher in locations in or near coasts, and was kept relatively constant

until ;1539 m altitude (piecewise regression analysis), with a progres-

sively decline thereafter. The Spearman correlation between asthma

incidence and altitude for counties located above this cut-off point was

rS5-0.52, p<0.001. Average maximum temperatures strongly correlated

with asthma incidence (rS50.51, p<0.001). Asthma was also associated

with upper respiratory tract infections (rS50.53), diabetes (rS50.44), hel-

minthiasis (rS50.29), and with marginalization (rS50.26), all with

p<0.001. There was an inverse correlation between asthma and the

county’s total population (rS5-0.31, p<0.001). All these correlations per-

sisted when population was divided in males and females, in 0-19 and 320

years old, and in counties with 10,000 or more inhabitants.

CONCLUSIONS: Altitude was the main factor inversely associated with

asthma incidence, specifically in counties at 31539m altitude. Other factors

associated with asthma were also identified.

649 Prevalence of Allergic Rhinitis, Atopic Dermatitis
and Asthma among school children in
Hyderabad, India

Vaishnavi Veerapaneni1, Jayaraj BS2, Lokesh KS2, Chaya SK2, Vishnun

rao Veerapaneni3, Amrutha Holla2, and Mahesh Pa2; 1Jawaharlala Nehru

Medical College, Belguam, India, 2jagadguru sri shivarathreeswara uni-

versity, Mysuru, India, 3Swasa hospital, Hyderabad, India.

RATIONALE: Prevalence of allergic diseases is increasing in both

developed and developing countries worldwide. Earlier, we observed a

four fold increase in prevalence of allergic rhinitis and asthma over 15

years in Mysuru, India. There is a paucity of data of prevalence of allergic

rhinitis, atopic dermatitis, asthma and associated factors among children in

Hyderabad, India.

METHODS: Four schools in 2 administrative wards in Hyderabad with a

population of 50,000 were randomly selected from 16 schools. ISAAC

Questionnaire was used to estimate the prevalence of Allergic Rhinitis,

Atopic Dermatitis and Asthma in children aged 3 to 15 years.

RESULTS: A total of 1047 children (M 585, F 462) responded out of 1300

(response rate of 80.5%). Most of the children (94.27%) were born in

hospital andmajority were breast fed between 6 to 12months (65.9%). The

estimated prevalence of allergic rhinitis is 304 (29.04%), atopic dermatitis

is 103 (9.84%) and asthma is 89 (8.5%).

Univariate analysis revealed female gender, parental history of asthma to

be associated with allergic rhinitis. Increasing age and parental history of

asthma were associated with atopic dermatitis. Increasing age, parental

history of asthma, presence of allergic rhinitis and atopic dermatitis were

associated with asthma. On logistic regression, these factors were also

found to be having independent association with allergic rhinitis, atopic

dermatitis and asthma respectively.

CONCLUSIONS: Prevalence of allergic rhinitis was 29.04%, atopic

dermatitis 9.84% and asthma 8.5%. These estimates form a baseline for

evaluation of further trends on allergic diseases in this community.

650 Allergen Sensitization Is Associated with
Increased Rates of Exacerbations, Oral
Corticosteroid (OCS) Use, and Asthma-Related
Healthcare Services in Children with Severe or
Poorly Controlled Asthma

W. Gerald Teague, MD1, Evgeniya Antonova, MS, PhD2, Amanda M.

Kong, MPH3, Yao Ding, PhD4, Ahmar Iqbal, MD2, and Bradley W.

Chipps, MD5; 1Child Health Research Center, University of Virginia

School of Medicine, Charlottesville, VA, 2Genentech, Inc., South San

Francisco, CA, 3Truven Health Analytics, an IBM Company, Cambridge,

MA, 4Truven Health Analytics, an IBM Company, Bethesda, MD, 5Cap-

ital Allergy & Respiratory Disease Center, Sacramento, CA.

RATIONALE: Allergen sensitization (AS) may worsen asthma symp-

toms. We investigated the association between AS and asthma exacerba-

tions, OCS use, and asthma-related healthcare use in children insured

through private (PI) or Medicaid (MD) plans, separately.

METHODS: Children aged 6-11 with severe or poorly-controlled asthma

(thereafter5asthma; >_2 asthma medical claims [ICD-9-CM 493.x; 1st

diagnosis5 ID], >_2 asthma medication claims, and >_1 claim for high-dose

ICS or chronic OCS or >_5 claims for SABA in 3 successive months in 12

months after ID] were identified. ASwas defined as extrinsic asthma (ICD-

9-CM 493.0x) and an allergic-condition diagnosis (allergic rhinitis,

anaphylaxis, conjunctivitis, eczema, dermatitis, food allergy, urticaria,

angioedema). Outcomes included asthma exacerbations (<15-day OCS

burst, asthma-related hospitalization or ER visit) asthma-related healthcare

use (with asthma-diagnosis claims), and OCS-use days. Per-patient per-

year rates were compared using multivariable models, controlling for

demographics (age, sex, plan type, region [PI] or state [MD], and race

[MD]) and baseline corticosteroid use.

RESULTS: PI children with (n511,448) vs without AS (n57,744)

experienced: asthma exacerbations (1.23 vs 0.90), OCS-use days (11.81

vs 9.78), inpatient admissions (0.08 vs 0.05), inpatient days (0.22 vs 0.18),

ER visits (0.26 vs 0.20). MD children with (n510,800) vs without AS

(n56,535) experienced: asthma exacerbations (1.71 vs 1.10), OCS-use

days (11.65 vs 8.34), inpatient admissions (0.12 vs 0.08), inpatient days

(0.60 vs 0.42), ER visits (0.60 vs 0.42). All p-values were <0.01.
CONCLUSIONS: PI and MD children with severe or poorly controlled

asthma with AS experienced more asthma exacerbations and used more

healthcare services and OCS than those without AS.
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651 Uncontrolled Asthma in Specialized Centers in
Latin America: Findings from the Asthma Control
in Latin America (ASLA) Study

Hugo E. Neffen1, Edith Vallejo-Perez2, Marco Chahuan3, Eduardo

Giugno4, Dante D. Hern�andez-Col�ın5, Fabio Bolivar6, Gur Levy7, Claudia

Vieira7, Felipe Moraes7, Karynna P. Viana7, and Cl�audia R. Soares7; 1Cen-
tro de Alergia e Inmunologia y Enfermedades Respiratorias, Santa Fe,

Argentina, 2Unidad de Investigacion Respiratoria de Michoacan, Morelia,

Mexico, 3Hospital San Borja Arriaran, Santiago, Chile, 4Centro de Inves-

tigacion Clinica Belgrano, Buenos Aires, Argentina, 5Instituto Jalisciense

de Investigacion Clinica, Guadalajara, Mexico, 6Instituto Neumologico

del Oriente, Santander, Colombia, 7GSK, Rio de Janeiro, Brazil.

RATIONALE: There is no multi-country study in specialized centers

investigating uncontrolled asthma and associated factors in Latin America.

METHODS: Cross-sectional study, including subjects >_12 years with a

diagnosis of asthma and prescription for asthma medication at 18 public/

private outpatient specialised centres in Argentina, Chile, Colombia and

Mexico. The Asthma Control Test (ACT) was used to classify the patients

as controlled (ACT: 20-25) or uncontrolled (ACT <_19). Multivariate

logistic regression was applied to assess the association of uncontrolled

asthma with clinical/demographic variables and univariate logistic regres-

sion to test the association between hospital admission/exacerbation/

emergency visit and uncontrolled asthma.

RESULTS: 594 patients were included. The frequency of uncontrolled

asthma was 56.6% (95%CI 52.5-60.5%). In the multivariate analysis, the

uncontrolled patients were more likely to be women (62.3% vs 41.4%,

ORadj: 1.8, p<0.001), non-white (68.3% vs 45.2%, ORadj: 2.01,

p<0.001), with monthly family income lower than $668.5 (67.8% vs

45.6%, ORadj: 1.71, p<0.05) and obese (70.1% vs 29.9%, ORadj: 1.63,

p50.057). The patients with uncontrolled asthmawere more likely to have

severe/moderate asthma exacerbations (28.0% vs 10.9%, ORcrude: 3.31,

p<0.001), hospital admissions (6.8% vs 3.1%, ORcrude: 2.30, p50.047)

and emergency visits (34.5% vs 15.9%, ORcrude: 2.79, p<0.001) due to

asthma.

CONCLUSIONS: Even in specialised services, more than half of the

patients were classified as uncontrolled. Poorly controlled asthma was

associated with an increase in the demand for healthcare in Latin America.

The uneven distribution of control relative to race/ethnicity and income

points to the emerging role of social factors influencing the burden of

asthma.

652 The Spectrum and Prevalence of Reactions to
Marijuana in a Colorado Allergy Practice

William S. Silvers, MD, FAAAAI; Allergy Asthma Colorado PC, Engle-

wood, CO.

RATIONALE: Since the legalization of medical marijuana (MJ) and

recreational marijuana in certain states in the US, an increasing number of

allergic patients are presenting due to MJ exposure. The majority have

significant exposure in the grow industry or heavy consumers, indicating

that cannabis sativa is a mild allergen. We surveyed our allergy practice

patients’ experience with MJ and reactions to it.

METHODS: We composed a voluntary questionnaire addressing our

patients’ exposure to MJ, active or passive, and types of reactions.

RESULTS: 134 Questionaires were handed out, and 132 patients

answered, 2 declined. 28 of 132 total patients experienced symptoms

(21%). Patients who had never smoked 69 (52%), of these 8 had symptoms

from passive exposure (12%). Patients who had smoked in the past 47

(35%), of these 12 (26%) had experienced symptoms. Patients who

actively smoke 16 (13%), of which 8 (50%) experienced symptoms.

Symptoms ranged from respiratory, followed by ocular, then skin.

CONCLUSIONS: Although cannabis sativa may be a mild allergen for

most, increasing exposure and especially active use result in increased

adverse effects in the allergic population.

653 Prevalence of Symptoms of Asthma and Rhinitis in
Adult General Population of Rosario, Argentina

Ledit RF. Ardusso1, Cecilia Torrent2, Rafael Zaugg Nadur2, Maricel Ri-

polone2, and Jorge L. Molinas, MD2; 1Rosario School of Medicine, Na-

tional University of Rosario, Rosario, Argentina, Rosario, Argentina,
2University of the Center Educational Latino Americano, Rosario,

Argentina, Rosario, Argentina.

RATIONALE: The increase of allergic diseases in theworld is essential to

develop a deeper understanding of the epidemiology of asthma and allergic

rhinitis in general population samples knowledge. Our objective was to

assess prevalence of symptoms of asthma and allergic rhinitis in adult

population of the city of Rosario.

METHODS: A descriptive cross-sectional study with 1053 individuals

living in Rosario, Santa Fe, of both sexes (52.5%women), aged between 18

and 88 years (x5 41.506 17.01), who attended at six municipal districts

and randomly responded ISAAC questionnaire validated for asthma and

rhinitis, during November and December 2011 were included.

RESULTS: 8.4% of individuals reported having experienced symptoms of

asthma in the past year and 15.3% of the sample reported symptoms of

asthma ever in life. The prevalence of nasal symptoms during the last year

was 31.2% and at some point in the life of 36.4%. For none of the two cases

and significant gender differences regarding age found. A significant

degree of comorbidity between symptoms of asthma and rhinitis was found

during the last year (OR 5 3.79; 95% CI: 2.35 to 6.11) and once in life

(OR 5 3.40; CI95 %: 2.36 to 4.90).

CONCLUSIONS: These data of general adult population of Rosario show

a high rate of nasal and bronchial symptoms of allergic etiology. The

medical community should be aware of this alarming epidemiological

situation in allergic respiratory diseases.
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654 Association of Interleukin-6 Single Nucleotide
Polymorphisms with Juvenile Idiopathic Arthritis

Sara Harsini1,2, Vahid Ziaee3, Marzieh Maddah4, Mohammad Hassan

Moradinejad4, Arezou Rezaei1, Samaneh Zoghi5, Maryam Sadr6, and

Nima Rezaei, MD, PhD7; 1Research Center for Immunodeficiencies, Chil-

dren’s Medical Center, Tehran University of Medical Sciences, Tehran,

Iran, Tehran, Iran (Islamic Republic of), 2National elites foundation,

Iran, Tehran, Iran (Islamic Republic of), 3Pediatric Rheumatology

Research Group, Rheumatology Research Center, Tehran University of

Medical Sciences, Tehran, Iran, Tehran, Iran (Islamic Republic of), 4Chil-

dren’s Medical Center, Pediatrics Center of Excellence, Tehran University

of Medical Sciences, Tehran, Iran, Tehran, Iran (Islamic Republic of),
5Department of Immunology, School of Medicine, Tehran University of

Medical Sciences, Tehran, Iran, Tehran, Iran (Islamic Republic of), 6Mo-

lecular Immunology Research Center, School of Medicine, Tehran Uni-

versity of Medical Sciences, Tehran, Iran, Tehran, Iran (Islamic

Republic of), 7Research Center for Immunodeficiencies, Children’s Med-

ical Center, Tehran University of Medical Sciences, Tehran, Tehran, Iran.

RATIONALE: Juvenile idiopathic arthritis (JIA) is the most common

chronic rheumatic disease in children. Genetics and inflammatory

elements seem to act as major underlying factors in its pathogenesis.

The aim of this study is to identify the associations between interleukin-6

(IL-6) gene polymorphisms and individuals susceptibility to JIA in a group

of Iranian pediatric patients.

METHODS: A case-control study was conducted on fifty four patients

with JIA and 139 healthy unrelated controls. Using polymerase chain

reaction with sequence-specific primers, cytokine genotyping was per-

formed. The allele and genotype frequency of two single nucleotide

polymorphisms (SNPs) within the IL-6 gene at -174 and +565 positions

were assessed.

RESULTS: A significant positive association was observed for IL-6 -174

G allele in the patient group (P value50.02). Furthermore, a positive asso-

ciation was observed in patients with JIA for the GG genotype at same po-

sition (P value<0.01), thus revealing a predisposing effect in JIA patients.

On the other hand, a significant negative association was found for IL-6
-174 CG genotype (P value<0.01) in the case group. No significant differ-

ence was discovered in both the allelic and genotypic frequencies of IL-6

+565 position between patients and controls. Additionally, haplotype anal-

ysis divulged over representation of IL-6GG haplotype in patient group (P

value<0.01) as well as IL-6 CG haplotype in healthy controls (P

value<0.01).

CONCLUSIONS: Certain allele, genotype, and haplotype in IL-6 gene

were over expressed in patients with JIA, which probably could render in-

dividuals more susceptible to this disease.

655 Humoral Immune Response after a Four-Site
Intradermal Rabies Booster Vaccination in
Previously Rabies Immunized HIV-Infected Adults

Suda Punrin, MD1,2, Jettanong Klaewsongkram, MD1,3, Terapong

Tantawichien, MD2,4, Natchaya Ratananpinit2, Wachiraporn Saengsee-

som2, and Rattana Suttisri2; 1Division of Allergy and Clinical Immu-

nology, Allergy and Clinical Immunology Research Group, Department

of Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok,

Thailand, 2Queen Saovabha Memorial Institute (WHO Collaborating

Centre for Research on Rabies Pathogenesis and Prevention), The Thai

Red Cross Society, Bangkok, Thailand, 3King Chulalongkorn Memorial

Hospital, The Thai Red Cross Society, Bangkok, Thailand, 4Division of

Infectious Diseases, Department of Medicine, Faculty of Medicine, Chu-

lalongkorn University, Bangkok, Thailand.

RATIONALE: Repeated rabies exposures sometimes occur with HIV-

infected individuals. In healthy, a single visit 4-site intradermal (ID) rabies

booster vaccination has shown superior immunogenicity than conventional

intramuscular (IM) regimen, along with the convenient, and economical

advantages. The randomized controlled study was conducted to assess

immune response after a 4-site ID injection in HIV patients.

METHODS: We compared rabies neutralizing antibody titers (Nab) after

a 4-site ID regimen with 0.1 mL of purified Vero cell rabies vaccine

(PVRV) per inoculation site distributed at both deltoids and thighs vs.

standard intramuscular injection using an ampule (0.5 mL) of PVRVat the

deltoid on day 0 and 3 in thirty-eight previously rabies immunized HIV-

participants who were on antiretroviral therapy and had CD4+ >_ 200 cells/

mL. Baseline Nab, CD4+/CD8+ counts and HIV RNAwere analyzed prior

to immunization. On day 7 and 14, Nab was sequentially monitored by

Rapid Fluorescent Focus Inhibition Test.

RESULTS: All recipients elicited protective Nab level by day 7. Four-site

ID could evoke higher Nab than IM protocol, of which the geometric mean

titers in ID vs. IM group were 14.9 vs. 12.9 IU/mL (p50.67) and 31.3 vs.

19.8 IU/mL (p50.18) on day 7 and 14 respectively. The statistical

significance was demonstrated only among patients whose CD4+ >_ 500

cells/mL. A correlation between CD4+/CD8+ ratio and Nab titers on day 7

was found. Having been primary rabies immunized during AIDS

conditions had affected subsequent booster immunization despite quanti-

tative CD4+ T-cell recovery.

CONCLUSIONS: WHO-approved 4-site ID rabies booster vaccination

was immunogenic in asymptomatic HIV-infected adults.

656 Risk Factors for RSV Bronchiolitis Do Not Include
Secondary Immunodeficiency

Denise C. Parris1, and Robin J. Green2; 1Fellow in Pediatric Pulmonol-

ogy, 2University of Pretoria, Pretoria, South Africa.

RATIONALE: Acute bronchiolitis is a virally mediated inflammation of

the bronchioles occurring in children younger than age 2 years. Frequent

organisms isolated are rhinovirus and respiratory syncytial virus (RSV).

Risk factors include prematurity, congenital heart disease and chronic lung

disease. The association between RSV bronchiolitis and human immuno-

deficiency virus (HIV) is poorly described. We aimed to assess the

correlation between RSV bronchiolitis in HIV-infected and HIV-unin-

fected children admitted between January and July 2016.

METHODS: We retrospectively assessed all children less than 2 years

with a clinical diagnosis of bronchiolitis admitted to our centre. Using

polymerase chain reaction (PCR) multiplex testing, nasopharyngeal

aspirates were tested for respiratory viruses. All patients were assessed

for human immunodeficiency virus status (HIV).

RESULTS: Between January and July 2016 there were 103 cases of

bronchiolitis. The peak incidence was in June with 30 cases. RSV was

identified in 39% of cases. The peak incidence occurred between 1 and 3

months of age. Of the total admissions, 21% went to PICU. Although all

cases admitted had a known risk factor (prematurity, CHD, chronic lung

disease or smoking member at home) there were no infants who were HIV

infected.

CONCLUSIONS: RSV was not identified in any HIV-infected children.

RSV in HIV-uninfected cases caused marked morbidity. Of the 40 children

admitted with a confirmed RSV viral bronchiolitis, 22 (55%) were

ventilated for severe disease. The association between RSV bronchiolitis

and HIV disease is poorly understood, and further research is required to

understand the immune mechanisms in HIV that protect against RSV viral

bronchiolitis.
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657 Treatment of Maternal Lupus Resulting in a
Positive Newborn TREC Screen

Naveen Nannapaneni, Roula Daher, MD, Pavadee Poowuttikul, and Eliz-

abeth Secord; Children’s Hospital of Michigan, Detroit, MI.

RATIONALE: T-cell receptor excision circles (TRECs) are used in

the screening of newborns for severe combined immunodeficiency

(SCID). We present a case of a strong-positive newborn TREC screen

as a result of treatment of maternal lupus with immunosuppressive

agents.

METHODS: TREC screen was performed by quantitative PCR at the

Michigan Newborn Screening Laboratory.

RESULTS: A 13 day-old boy was found to have a strong-positive TREC

screen (0-7 TRECs) at full-term birth. There was no family history of

immunodeficiency. His mother was being treated for systemic lupus

erythematosus (SLE) with daily prednisone 10mg and azathioprine 50mg

in addition to hydroxychloroquine 200mg twice daily. She was given

prednisone 100mg intravenously at the time of delivery. By 3-weeks of age

T cell numbers were improving, but had not normalized. At follow up at 7-

months of age they had normalized, without any interval infections and he

was discharged from our Immunology clinic.

CONCLUSIONS: Causes of abnormal TREC screens in newborns

include SCID, syndromes associated with T cell lymphopenia such as

DiGeorge, lab artifact, and, as with our patient, secondary causes such as

immunosuppressants. Notable about this case is the severity of reduction

which has not been seen in the five years our state has been screening for

SCID. With the ever increasing number of states screening via TRECs,

better understanding of these secondary causes of low values will help in

identifying true cases of SCID.

658 A Case of Familial Invasive Aspergillosis of
Unknown Etiology

Ali Doroudchi1, and Brian D. Modena, MD, MS2,3; 1University of Cali-

fornia San Diego School of Medicine, La Jolla, CA, 2Molecular Medicine

& Scripps Translational Science Institute, The Scripps Research Institute

(TSRI), La Jolla, CA, 3Scripps Health, San Diego, CA.

RATIONALE: Invasive aspergillosis is typically seen in those with

weakened immune systems. This report details a case of a patient and

mother who both developed invasive, life-threatening Aspergillusinfection

without a history of immunosuppression or inciting factors.

METHODS: Lymphocyte antigen and mitogen proliferation panel.

RESULTS: 47-year old male with an 8-month history of sinus infections

presents with new onset of diplopia. Emergent MRI noted abnormal

enhancement of extraocular muscles (left medial and inferior recti) and

infiltrative changes involving the bony structures of the skull base. Surgical

biopsies revealed necrotizing granulomatous inflammation and fibrosis

with invasive fungal organisms. Fungal cultures grew Aspergillus

fumigates.

Immune work-up: WBC 8.2 K/mcL. Lymphocyte subsets: CD3+ (2233/

mcL), CD4+ (1499/mcL) cells, and CD8+ cells (734 /mcL). Quantitative

immunoglobulins were normal. Neutrophil oxidative burst assay was

normal. Of interest, lymphocyte antigen and mitogen proliferation assay

revealed a normal response to Tetanus antigen and 3 non-specificmitogens,

but a low response toCandida antigen. Of note, the patient’smother died in

early adulthood of a disseminated Aspergillusinfection that began as a pri-

mary pulmonary infection.

CONCLUSIONS: A familial history of invasive Aspergillus infection

with abnormal T cell proliferation response to Candida is indicative of a

decreased adaptive immune response to fungal elements. We hypothesize

there is an underlying, likely inherited, deficiency in the development of

fungal specific CD4+ memory T cells, a mechanism yet to be described

in the literature. We are hopeful that future testing, including gene

sequencing of patient and affected parent DNA will provide further

answers.

659 Selective Response to Rituximab in a Patient with
Salivary Gland-Predominant IgG4-Related
Disease.

Aaron Ver Heul, MD, PhD1, Richard D. Hammer, MD2, Chokkalingam

Siva, MD, FACP2, Robert P. Zitsch, MD, FACS2, and H. James Wedner,

MD, FAAAAI3; 1Washington University School of Medicine, Saint Louis,

MO, 2University of Missouri School of Medicine, Columbia, MO, 3Wash-

ington University School of Medicine, St. Louis, MO.

RATIONALE: IgG4-related disease is an immune-mediated disorder

including swelling of involved organs with characteristic pathologic

findings. Here we describe a 52 year-old woman presenting with swollen

salivary glands and associated lymphadenopathy, sicca, rhinosinusitis and

arthralgias diagnosed with IgG4-related disease.

METHODS: Clinical exams, imaging, biopsy and laboratory evaluation.

RESULTS: A neck CT showed multifocal salivary and lacrimal gland

enlargement and associated cervical and axillary lymphadenopathy.

Paranasal sinuses were clear. Excisional biopsy of the left submandibular

gland was performed. Pathologic exam revealed dense lymphoplasmacytic

infiltrate. The salivary ducts and acini were atrophic. IgG4 plasma cells

were more than 100 per high power field. B cell phenotyping did not reveal

increased blasts or a monotypic plasma cell population. Serum IgG was

1730mg/dl (767-1590). IgG subclasses were notable for IgG1 of 1230mg/

dl (341-894) and IgG4 of 177mg/dl (2.4-121). ANAwasmildly elevated at

1:320. SS-A, SS-B and dsDNA antibodies were negative. After multiple

courses of steroids, swelling persisted, IgG1 remained elevated at 1100mg/

dl and IgG4 elevated at 211mg/dl. Six weeks following two 1000mg doses

of rituximab, IgG1 and IgG4 normalized to 850 and 67mg/dl, respectively.

The patient’s swelling and lymphadenopathy resolved, but she remained

notably affected with sicca, rhinosinusitis and arthralgias.

CONCLUSIONS: This case of IgG4-related disease had typical and

atypical features. Although multiple case series report successful off label

treatment of IgG4-related disease with rituximab, this case underscores the

need for further research into the mechanisms of this disease to inform

future treatments.
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660 Successful Utilization of Costimulatory Blockade
in a Refractory Pediatric Autoimmune
Enteropathy Patient

Gary I. Kleiner, MD, PhD, FAAAAI1, Amber H. Langshaw, MD2, Edg-

ardo Rivera Rivera, MD2, Jennifer Gebbia, ARNP2, Maria

Rodriguez, RN2, and Nancy Simon, PharmD3; 1University of Miami,

Miami, FL, 2University of Miami, Miami, 3Jackson Memorial Hospital,

Miami.

RATIONALE: Autoimmune enteropathy (AIE) is a rare disorder

involving a T cell regulatory defect, resulting in enterocyte destruction

and small intestinal mucosal atrophy with anti enterocyte antibodies.

Clinical manifestations include severe chronic diarrhea and malnutrition.

We present a pediatric male with autoimmune enteropathy who failed

standard immunosuppressive therapy. It was hypothesized that T cell

activation may be playing a role in his severe disease and costimulatory

blockade might be an effective therapy as it is useful in severe Rheumatoid

arthritis.

METHODS: A 19 month old with milk protein allergy, eczema, chronic

diarrhea, failure to thrive and TPN dependency was evaluated. Treatment

including steroids, cyclosporine, tacrolimus, and enteral immunoglobulin

failed to yield any improvement. Sirolimus was found to be marginally

effective; however, patient required multiple readmission for diarrhea and

dehydration. Extensive infectious workup was negative and biopsies were

consistent with autoimmune enteropathy with anti enterocyte antibodies.

Immune evaluation revealed normal T cell function, IPEX sequencing as

well as PID microarray were negative for common mutations. An ablative

stem cell transplant was considered for a definitive therapy of his severe

enteropathy. Alternative immunomodulatory agents were considered.

RESULTS: Abatacept, a selective modulator of T cell activation was

initiated at 10mg/kg at weeks 0, 2 and 4 then administered monthly. At

week 4, his diarrhea resolved and patient was weaned off TPN therapy.

CONCLUSIONS: This is the first reported case of a pediatric patient with

refractory autoimmune enteropathy successfully treated with costimula-

tory blockage. This treatment protocol may prove to be helpful for similar

challenging patients with autoinflammatory conditions.

661 Relationships Among Depression and Levels of
Cytokines and Testosterone in Patients with
Chronic Abacterial Prostatitis

G. N. Drannik1, I. I. Gorpynchenko1, K. R. Nurimanov1, T. V. Poroshina1,

V. S. Savchenko1, and Lawrence M. DuBuske, MD, FAAAAI2,3; 1Institute

of Urology, Kiev, Ukraine, 2George Washington University School of

Medicine, Washington, DC, 3Immunology Research Institute of New En-

gland, Gardner, MA.

RATIONALE: Chronic prostatitis/chronic pelvic pain syndrome (CP/

CPPS) is a common chronic condition largely unresponsive to medical

intervention. Comorbid depression and chronic pain are highly prevalent in

patients with chronic abacterial prostatitis. The impact on CP/CPPS of

depression, inflammatory cytokines and testosterone was assessed in this

study.

METHODS: The National Institutes of Health (NIH) - Chronic Prostatitis

Symptom Index (CPSI) for severity of CP/CPPS, and Patient Health

Questionnaire-9 (PHQ-9) for depression were administered to 27 patients

with CP/CPPS. Cytokine levels and testosterone levels in semen were

determined by ELISA.

RESULTS: There were significantly positive correlations between NIH-

CPSI total scores and PHQ-9 alone, and when compared to pro-inflam-

matory cytokines (IL-1b, TNF-a, IL-8). A significant negative correlation

was seen between anti-inflammatory cytokines (IL-10, TGF- b) and

depression and symptoms of CP/CPPS. In CP/CPPS patients, the level of

testosterone in blood decreased (p<0.001).

CONCLUSIONS: The imbalance of immune function seen in CP/CPPS

chronic prostatitis occurs concurrent with a decline in testosterone

production. Immune dysfunction associated with increased inflammatory

cytokines depression and lower testosterone relate to CP/CPPS symptoms

and may be integral to the pathogenesis of this condition.

662 Translational Medicine in HIV-1 Infection:
Preclinical and Clinical Development of the
Green Tea Catechin, Epigallocatechin Gallate, as
Therapy and Immunological Signatures

Christina L. Nance, PhD1, Rosa Yeh2, Mary Paul3, Filiz O.

Seeborg, MD4, Thomas Giordano3, Roberto Arduino5, Rustin Crutchley2,

Melinda Mata3, Evelyn Leechawengwongs, MD3, andWilliam T. Shearer,

MD, PhD, FAAAAI6; 1Baylor College of Medicine, Houston, TX, 2Uni-

versity of Houston, Houston, 3Baylor College of Medicine, Houston,
4Baylor College of Medicine and Texas Children’s Hospital, Department

of Pediatrics, Section of Immunology, Allergy and Rheumatology, Hous-

ton, TX, 5University of Texas, Houston, 6Baylor College of Medicine/

Texas Children’s Hospital, Houston, TX.

RATIONALE: HIV-1 infection ultimately results in impaired immune

function subsequent to initial binding of HIV-1-gp120 to CD4 receptor.

Antiretrovirals (ARV) cannot eradicate HIV-1 completely. The green tea

catechin, epigallocatechin gallate (EGCG) with its anti-viral effects has

been identified by our laboratory as a candidate treatment. Our preclinical

research showed that EGCG inhibits the binding of HIV-1-gp120 to CD4

and subsequently HIV-1 infectivity of CD4+T cells over a broad spectrum

of virus subtypes.

METHODS: A multicenter Phase I clinical trial investigating safety,

toxicity and tolerability of the drug formulation of EGCG, PolyphenonE at

800mg, 1200mg and 1600mg bid for 14 days as monotherapy in HIV-1-

infected individuals not currently on ARV therapy. Clinical T cell values

were assayed by flow cytometry at CLIA lab and IgE byELISA. Preclinical

cytokine and chemokine profiling by Luminex. Statistical analysis by

student’s t and Kruskal-Wallis tests.

RESULTS: Twenty-two subjects completed the clinical trial. Preclinical

data showed that EGCG(25mg) did not pro-inflammatory cytokines not

significantly effect pro-inflammatory cytokine levels and protective R5

chemokines against HIV-1, MIP-1a, MIP-1B and RANTES were upregu-

lated 200%, 330% and 330%, respectively (p<0.001). Baseline serum IgE

(23-2066ng/ml) was significantly suppressed by PolyphenonE (800mg)

(29%) (p<0.01). PolyphenonE did not significantly alter baseline CD4+T

cells (540+/-229c/mm), CD8+T cells (1105+/- 331c/mm2), CD4/CD8

ratio (0.55+/-0.10) nor HIV viral loads. There were no serious clinical or

laboratory adverse events and PK data suggest a dose-proportionality over

the evaluated doses.

CONCLUSIONS: PolyphenonE is a well tolerated, non-toxic therapeutic

agent with no significant adverse effects at dosing studied.
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663 Neuroinflammatory biomarkers in Chronic Fatigue
Syndrome (CFS)

James N. Baraniuk, MD1, Rakib U. Rayhan, MD, PhD2, Amber

Surian, MS3, Madison Keefe, BSc3, Emma Ordway, BSc4, Flo M. Ad-

diego3, and Narayan Shivapurkar, PhD3; 1Georgetown University Medical

Center, Washington, DC, 2Howard University, Washington, DC, 3George-

town University, Washington, DC, 4Georgetown, Washington, DC.

RATIONALE: Neuroinflammation provides a unifying mechanism for

fatigue, exertional exhaustion, cognitive, sleep, nociceptive (pain, tender-

ness) and interoceptive (migraine, dyspnea, nonallergic rhinitis, irritable

bladder and bowel) dysfunction in CFS. Hypotheses of causation include

central sensitization; chronic or noncytolytic neurotrophic infections;

autoreactive immune dysfunction with neural targets; brainstem atrophy

with autonomic dysfunction; metabolic; mitochondrial and psychosomatic

dysfunction.

METHODS: Sedentary control (SC) and CFS subjects were diagnosed by

history and physical (1994 CDC criteria) before submaximal bicycle

exercise testing on 2 days, fMRI before and after exercise, lumbar

puncture, and heart rate variability testing.

RESULTS: Ceiling and floor effects significantly distinguished CFS from

SC on SF-36, McGill Pain, Fatigue, depression, anxiety, catastrophizing,

and other psychometric instruments. CFS and SC had comparable perfor-

mance on exercise DAYs 1 and 2 with no incremental deficits in VO2, peak

heart rate, or post-exercise fatigue. Cerebrospinal fluid (csf) metabolomes

and proteomes showed subtle variations between SC and CFS, but csf and

plasma cytokines, and csf microRNA profiles were equivalent. Exercise

caused transient postural orthostatic tachycardia in half of CFS, but

sympathetic (low frequency) and parasympathetic (high frequency) heart

rate variability were not altered. CFS had lower thresholds for pain with

normal stimuli such as light (photophobia), sound (phonophobia), hyper-

ventilation (dyspnea), orthostasis (vestibular intolerance), light pressure

(systemic hyperalgesia) and nasal irritation (nonallergic rhinopathy).

CONCLUSIONS: Neural mechanisms of central sensitization modulate

the amplitude of sensory inputs and enhance conscious perception of

nociceptive and interoceptive stimuli. Objective biomarkers and mecha-

nisms remain elusive for explaining the disabling fatigue, exertional

exhaustion and cognitive incapacitation. R01NS085131.

664 Yellow Nail Syndrome Associated with
Lymphopenia

Pamela P. Tongchinsub, MD; University Of Arizona, Tucson, AZ.

BACKGROUND: Yellow nail syndrome (YNS) is a rare condition of

unknown etiology that is characterized by yellow dystrophic nails,

lymphedema, and recurring respiratory conditions, including pleural

effusions, bronchiectasis, and sinusitis. Despite chronic sinopulmonary

manifestations, specific associations with immune dysfunction have not

been well-described.

RATIONALE: To present a case of a patient with YNS complicated by

recurrent pulmonary effusions and empyema in the setting of marked

lymphopenia.

METHODS: A 63 year old male noted a 6 year history of yellow nails,

edema, and the onset of pulmonary infections. Immunological evaluation

included measurement of serum total lymphocyte count, immunoglobu-

lins, and functional assays.

RESULTS: Complete blood counts revealed absolute lymphopenia since

2012, with range of 200-500 lymphocytes/mL for the past year. Flow

cytometry confirmed absolute CD4 count 156 (normal>533/uL), CD8 109

(normal 240-1046/uL), CD19 59 (normal 83-809/ul) and CD16/56 70

(normal 90-571/uL). Lymphocyte mitogen response was impaired.

Complement level was normal and HIV screening was negative.

Quantitative immunoglobulin levels were within normal limits; IgG1 and

IgG2 subclasses were low.

CONCLUSIONS: This case report outlines a patient with YNS and

recurrent respiratory infections who was found to have pan-lymphopenia

and impaired lymphocyte function. This finding suggests a possible

correlation between the chronic sinopulmonary infections characteristic

of YNS and immune dysfunction, underscoring the importance of immune

evaluation for recurrent infection in this population.

665 Immunophenotype and Subsets of Synoviocytes in
Patients with Osteoarthritis

O. V. Degtereva1, Andrei Hancharou2, I. U. Ramanava2, A. U. Duzh1, and

Lawrence M. DuBuske, MD, FAAAAI3,4; 1Belarusian Medical Academy

of Post-Graduate Education, Minsk, Belarus, 2Republican Research and

Practical Center for Epidemiology and Microbiology, Minsk, Belarus,
3George Washington University School of Medicine, Washington, DC,
4Immunology Research Institute of New England, Gardner, MA.

RATIONALE: Osteoarthritis (OA) is a chronic progressive disease,

characterized by degradation of joint cartilage, synovial inflammation

and joint dysfunction. Initiation and maintenance of inflammation may be

related to fibroblast-like synoviocytes (FLS) and macrophage-like syno-

viocytes (MLS).

METHODS: Samples of synovial fluid (SF) from 12 patients with the OA

(ICD-10 codes: M15, M16 and M17) were assessed for FLS and MLS by

flow cytometry. Adherent SF cells were also cultured for 5 days in serum-

free media. The immunophenotypes of cells were analyzed.

RESULTS: CD90+CD45- FLS were absent in the specimens. Among

CD45+ cells, 26.3% (range 15.4% – 45.2%) expressed CD14. More than

98% of CD14+ cells expressed HLA-DR. The expression of CD16 was

greater than 80%, but the number of CD80+ cells did not exceed 10%.

Cultured adherent SF cells formed clusters, being polygonal in shape with

long processes (median – 78.5 micrometer). No CD90+ cells were

identified. More than 98% of cells expressed CD45 and CD14 markers.

The immunophenotype of the MLS was typical for the M1-macrophages,

with high expression of CD16, CD86, CD284 and HLA-DR, and low

expression of CD206. Cells expressed ICAM-1 and VCAM-1 molecules.

Expression of CD273 was seen in greater than 70% of cells.

CONCLUSIONS: Absence of FLS in the SF of patients with OA was

indicative of the integrity of the synovial membrane. There was polariza-

tion of the MLS into the cells with pro-inflammatory function, able to

support the inflammatory reaction in OA.

J ALLERGY CLIN IMMUNOL

FEBRUARY 2017

AB210 Abstracts

M
O
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2017 Annual Meeting.



666 Leukocytoclastic Vasculitis Associated with
Epstein–Barr virus, Increased IgE with Atopy and
NSAID Intolerance

Khrystyna Lishchuk-Yakymovych1, Roman Pukalyak1, and Lawrence

M. DuBuske, MD, FAAAAI2,3; 1Lviv National Medical University named

after Daniila Galytzkogo, Lviv, Ukraine, 2George Washington University

School of Medicine, Washington, DC, 3Immunology Research Institute of

New England, Gardner, MA.

RATIONALE: Leukocytoclastic vasculitis (LCV) can be due to drugs,

infections, connective tissue diseases, allergens, or be idiopathic.

METHODS: A medical report of LCV induced by unknown cause was

reviewed for possible causative factors.

RESULTS: A 26-year female had conjunctivitis, pruritic dermatitis for 8

months with use of Diclofenac and prednisolone due to joints symptoms.

Two years before she had birch pollen allergy without skin symptoms. The

new rash did not respond to antihistamines. NSAIDS were used for the

joint symptoms but worsened the rash. The patient had pruritic erythem-

atous rashes on the face and extremities and conjunctival erythema.

Leukopenia, moderate eosinophilia (1.9 G/L), increased erythrocyte

sedimentation rate and fibrinogen, increased total IgE (1198 IU/ml), and

increased levels of specific IgE (>0.35 kU/l) to D. pteronyssinus., D.

farinae, rBetv1 and rBetv2, positive antinuclear antibody and cANCA

(anti-proteinase-3) were noted. EBV was found in the pharynx, blood and

saliva. Skin biopsy showed leukocytoclastic vasculitis with eosinophils

and lymphocytes within the vessel walls. According to the definitions of

the Chapel Hill Consensus Conference and ACR Criteria LCV was

diagnosed associated with EBV, IgE and NSAIDS. Antiviral drugs,

prednisolone, and antihistamines provided decreased skin and eyes

findings.

CONCLUSIONS: EBV in association with allergens may be associated

with development of LCV. Detection of triggers of vasculitis allows

etiological treatment and prevention of complications.

667 Management of Churg-Strauss Syndrome (CSS) in
the setting of Disseminated Histoplasmosis

Haroon Khalid, MD, and Sadia Hayat, MD; Kansas University Medical

Center, Kansas City, KS.

RATIONALE: Churg-Staruss Syndrome (CSS), also known as

Eosinophilic Granulomatosis with Polyangiitis, is characterized by

asthma, chronic rhinosinusitis, eosinophilia and vasculitis. We describe a

case of CSS management in the setting of disseminated histoplasmosis.

METHODS: A 60-year-old male with CSS was admitted with fever,

pancytopenia and transaminitis. He was on prednisone, methotrexate

(MTX) and Cellcept. Given concern for infection MTX and Cellcept were

discontinued. Patient had recently torn down a deck with numerous bird

droppings. Infectious work up revealed elevated Fungitell, Histoplasma

antigen and antibody levels. Bone marrow biopsy and blood cultures were

positive for Histoplasma Capsulatum confirming the diagnosis of dissem-

inated histoplasmosis. Patient was treated with Amphotericin and

Voriconazole.

Onemonth later patient had uncontrolled rhinosinusitis and asthma despite

maximal therapy including oral and inhaled corticosteroids. Cellcept and

MTX could not be resumed with disseminated histoplasmosis. He was

treated with high dose IVIG and Omalizumab with significant improve-

ment in symptoms.

RESULTS: The mainstay of CSS treatment is corticosteroids. However,

cytotoxic drugs are required for refractory disease. The patient described

was on immunosuppressants prior to developing disseminated histoplas-

mosis, which precluded continuation of immunosuppression, thus leading

to uncontrolled disease. This presented a challenge in management. High

dose IVIG has been found to be effective in EGPA patients with

cardiomyopathy or mononeuritis multiplex. The activation and induction

of Treg cells is responsible for this efficacy. Our patient’s asthma and

rhinosinusitis improved with IVIG and Omalizumab therapy.

CONCLUSIONS: High dose IVIG and Omalizumab could be used to

treat asthma and rhinosinusitis in CSS patients when immunosuppressants

are contraindicated.

J ALLERGY CLIN IMMUNOL

VOLUME 139, NUMBER 2

Abstracts AB211

M
O
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2017 Annual Meeting.



668 Effects Of An 8-Week Lifestyle Education Program
On Participants with Autoimmune Disease

Neil Nedley, MD1, Francisco E. Ramirez, MD1, and Joshua Sihotang2;
1Nedley Clinic, Weimar, CA, 2Weimar institute, Weimar, CA.

RATIONALE: Autoimmune patients have a higher incidence of mental

health problems. We evaluate the effect that a lifestyle education program

had on these participants.

METHODS: The Nedley clinic trained and certified facilitators that

operated a depression programs in 5 continents. Out of 5998 participants

that finished an 8-week educational program, 453 had an autoimmune

disease. This group was 54.7 years old and 84.5 % were females.

Demographics, medical history and depression levels were measured

using a depression test that included a modified PHQ-9 (Patient Health

Questionnaire). The non-profit program meet once a week for a two hour

facilitated session, a 45 minute DVD lecture and small group discussions.

No doctor patient relationship was established. The program focused on

health education such as plant based nutrition, exercise, sleep, and other

health principles.

RESULTS: Participants with autoimmune disease had a mean PHQ-9

score of 14.4 (moderate), st dev 7.3, median 15, mode 21. While

participants without an autoimmune disease had an mean PHQ-9 of 11.9

(low moderate), st dev 7.5, median 12, mode 0. By the end of the 8 weeks

participants with an autoimmune disease had a mean PHQ-9 of 7.8 (mild),

st dev 6.3, median 6, mode 0. Those without an autoimmune disease had a

mean PHQ-9 of 6.4 (none), ST dev 5.9, median 5,mode 0.

CONCLUSIONS: Participants with autoimmune disease had a higher

baseline depression. Both groups benefited from the 8-week program but

thosewithout an autoimmune condition improvedmore. Long term follow-

up is advised.

669 Role of Tubulointerstitial Lesions in Predicting
Renal Outcome among Pediatric onset Lupus
Nephritis – A Retrospective Cohort Study

Chao-Yi Wu1, Hui-Ping Chien1, Huang-Yu Yang1, Kuo-Wei Yeh, MD,

FAAAAI2, and Jing-Long Huang, MD3; 1Chang-Gung Memorial Hospi-

tal, Taoyuang city, Taiwan, 25, Fu-Hsin Street, Kweshang, Chang Gung

Memorial Hospital, Taoyuan, Taiwan, 3Chang Gung Memorial Hospital,

Taoyuan, Taiwan.

RATIONALE: Raising evidence supported a prognostic utility of

tubulointerstitial lesions in lupus nephritis (LN). The exact prevalence of

tubulointerstitial abnormalities and its predictive value among pediatric

onset systemic lupus erythematous (pSLE) cases, however, remained

unknown.

METHODS: Sixty-seven pSLE subjects diagnosed with LN with initial

renal samples availablewere enrolled and followed for an average of 6.436
3.06 years. Renal histology was evaluated according to the International

Society of Nephrology/Renal Pathology Society classification, National

Institute ofHealth classification and tubulointerstitial activity index (TIAI).

RESULTS: Tubulointerstitial injuries were observed in 38.81% of all LN

cases, including 13.33%with non-proliferative lupus nephritis (nPLN) and

46.15% of with proliferative lupus nephritis (PLN). Tubulointerstitial

injuries occurred solitarily in cases with nPLN(13.33%), but always

associated glomerular changes and significantly impacted renal survival

(p 5 0.032) among those with PLN. TIAI associated glomerular

abnormalities (p 5 0.031) but did not correlate renal performance or

subsequent outcome (p 5 0.445). Among the chronicity index, it was the

chronic tubulointerstitial lesions which provided prognostic information

(p 5 0.012). We observed a synergistic effect of all tubulointerstitial

abnormalities rather than an individual factor attributed the prognostic

utility (p 5 0.025 vs. p 5 0.083, 0.055, 0.354). Finally, considering

tubulointerstitial injuries in PLN further discriminated subsequent renal

outcome (p 5 0.006).

CONCLUSIONS: The prevalence and clinical significance of tubuloin-

terstitial abnormalities were similar among the pSLE and the adult

population. With its importance in identifying those at risk of renal failure,

histologic classification considering tubulointerstitial lesions may

potentially assist outcome prediction.

670 Measuring Circulating Complement Activation
Products in MPO and PR3 ANCA Vasculitis

Eveline Y. Wu, MD1, Sonia Boyer, MD2, Elizabeth McInnis2, Yichun

Hu2, Susan Hogan, PhD, MPH2, Caroline Poulton2, Peiqi Hu, MD2,

Hong Xiao, MD2, Ronald Falk, MD2, Charles Jennette, MD2, Donna

Bunch, PhD2, and Patrick Nachman, MD2; 1Department of Pediatrics, Di-

vision of Allergy, Immunology, and Rheumatology, University of North

Carolina, Chapel Hill, NC, 2University of North Carolina Kidney Center,

Chapel Hill.

RATIONALE: The mouse model of anti-myeloperoxidase (MPO)

vasculitis indicated an unexpected, possible role of complement activation

in ANCA-associated vasculitis (AAV). We investigated complement

activation in human MPO-AAV and proteinase 3 (PR3)-AAV. We also

studied effects of futhan, a broad-specificity protease inhibitor, on

measuring complement activation.

METHODS: Subjects included 31 active AAV (14 MPO/17 PR3), 36

remission AAV (15 MPO/21 PR3), and 27 age- and gender-matched

healthy controls (HC). Plasma samples were obtained on ice in EDTA

tubes including no or 100 mcg/mL of futhan. Properdin (Hycult) and Bb,

C3a, C5a, and sC5b-9 (Quidel) were measured by ELISA. Wilcoxon two-

sample test and Pearson’s correlation were used when appropriate. After

Bonferroni correction, p<0.0083 was considered statistically significant.

RESULTS: In PR3-AAV, Bb, C3a, and sC5b-9 were higher in active

disease compared toHC. Bb and C3awere higher in remission compared to

HC. C3a in remissionwas lower than in active disease, but Bb did not differ

by disease state. C5a was not different. InMPO-AAV, C3a, C5a, and sC5b-

9 were higher in active disease compared to HC. Bb and C3awere higher in

remission compared to HC, but did not differ from active disease. There

was no difference in properdin among groups. Bb levels were higher in

samples without futhan than with, but the difference was systematic

(r250.83).

CONCLUSIONS: We provide further evidence of complement activation

in AAV, and the profile differs by disease activity and between MPO-AAV

and PR3-AAV. Further study is needed on whether addition of futhan is

required to accurately measure complement activation.
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671 An association between IL-1ß production and
mitochondrial functions in patients with autism
spectrum disorders (ASD)

Harumi Jyonouchi, MD1,2, Lee Geng, PhD2, Rebecca Waynne3, Shan-

non Rose4, and Richard Frye, MD3; 1Rutgers-RWJ, New Brunswick,

NJ, 2Saint Peter’s University Hospital, New Brunswick, NJ, 3Arkansas

Children’s Hospital Research Institute, Little Rock, AR, 4Arkansas Chil-

dren’s Hospital Research Institute, LIttle Rock, AR.

RATIONALE: Innate immune abnormalities and mitochondrial dysfunc-

tion are frequently reported in ASD subjects, indicating a possible

association between immune-mediated inflammation and mitochondrial

dysfunction in ASD.

METHODS: Inflammatory cytokine such as IL-1ß generated by innate

immune cells affect mitochondrial functions. In 71 ASD subjects, cytokine

production by purified peripheral blood monocytes (PB Mo) and

mitochondrial function measured as oxygen consumption rate (OCR) in

peripheral blood mononuclear cells (PBMCs) were examined.

RESULTS: A positive association between OCR and IL-1ß production

was observed with TLR4 and TLR7/8 agonists in both ASD and controls.

Because of variable responses to zymosan, a TLR2/6 agonist, ASD

samples stimlated with zymosan were divided into three groups defined

by the IL-1ß/IL-10 ratio results based on the reference values from 33 non-

ASD controls. ASD cells with higher IL-1b/IL-10 ratio (N515) showed no

association between OCR and IL-1b production. Cells with lower IL-1b/

IL-10 ratio (N57) showed a negative association, while those with normal

IL-1b/IL-10 ratios (N549) revealed a positive association (r5-0.506 vs.

0.37, r5-0.466 vs. 0.344 for ATP linked and maximal OCR, respectively,

for these 2 groups). Non-ATP linked OCRwhich is associated with oxygen

burst revealed the similar tendency in these 2 groups (r5-0.455 vs. 0.385).

ASD subjects with higher or lower IL-1b/IL-10 ratio with zymosan had

chronic gastrointestinal (GI) symptoms.

CONCLUSIONS: Our results indicates an association between IL-1ß

production by innate immune cells and mitochondrial function of immune

cells. Altered its association in some ASD subjects may be associated with

their chronic GI symptoms.

672 Alzheimers disease could be preventable and
ameliorated by DNA vaccines made from
cytokines, brain derived nerve growth factor and
Apo E 2 gene

Tai June Yoo, MD, PhD, MBA, FAAAAI1, Bin Zhou2, Mohamed Ker-

many2, Chun Cai2, and Qing Cai2; 1Korea Allergy Clinic, Seoul, Korea,
2University of TN Health Science Center, Memphis, TN.

RATIONALE: Alzheimer’s disease (AD) is an irreversible, progressive

brain disease. The risk of AD increases with age developing. AD is not a

part of aging, caused by a disease that affects brain. We propose the

amyloid plaques are formed in the brain in the hippocampus and it is

causing autoimmune reaction to host., thus brain tissue damaged by

autoimmune injuries. The vascular structure is also contributing factors

Thus the AD could be both preventable and could be ameliorated by

repairing damaged neuronal system by brain derived nerve growth factor,

improve vascular structure by APO gene, improve immune regulation by

providing T reg cells derived cytokine IL-10 gene and Th2 cytokine gene

IL-4 to dampen TH 1 response to.amyloid gene.

METHODS: Using transgenic mice model, they were given the three

cytokine genes, brain derived nerve growth factor gene, as well as APOE2

gene alone or combinations and as positive control, Interferon gamma gene

were given. Water maze tests were performed for the functional assay and

brain was dissected and immunostaining were performed.

RESULTS: Water maze test results showed that the gene vaccine

especially, IL-10, IL-4 received mice improved markedly and the

immunostaining of hippocampus, the presence of amyloid marked

decreased, where as the interferon gamma gene received mice did not

improved the water maze test result as well as immunohistology.

CONCLUSIONS: We have now proved that proper DNA gene vaccines

could both prevent and ameliorate AD in animal model and needs clinical

trials.

673 Long-Lasting Remission of Severe Refractory
Henoch-Sch€onlein Purpura Nephritis with
Rituximab

Chih-Yin Yeh, MD1, and Carla M. Davis, MD, FAAAAI2; 1Baylor Col-

lege of Medicine, Houston, TX, 2Immunology, Allergy and Rheuma-

tology, Department of Pediatrics, Baylor College of Medicine/Texas

Children’s Hospital, Houston, TX.

RATIONALE: Henoch-Sch€onlein purpura (HSP) is an immunoglobulin

Avasculitis. The symptoms include cutaneous purpura, arthralgia, enteritis

and nephritis. HSP nephritis (HSPN) can be severe and refractory to

treatment. Steroids and azathioprine are used in combination in refractory

cases. The role of B cells in HSPN is not clearly defined. However, the

concept of depletion of antibody producing B cell makes Rituximab (anti-

CD20 monoclonal antibody) appealing. Two HSPN pediatric cases treated

with Rituximab have been reported, and a short remission period (5

months) is described in these cases. We describe a pediatric patient with

HSPN refractory to steroid and azathioprine treatment with remission after

Rituximab treatment for 36 months as of September 2016.

METHODS: Medical record and literature review were conducted.

RESULTS: This 7 year old patient presented with persistent proteinuria,

vomiting and abdominal pain. Renal biopsy confirmed the diagnosis of

HSPNwith diffusemembranoproliferation and crescents and IgA deposits.

He initially was treated with intravenous high-dose Methylprednisolone

and all the symptoms improved. However, steroid dose tapering was

ineffective with acute worsening of proteinuria so Azathrioprine daily was

started. Afterwards, he had three episodes of relapse. However, after two

doses of intravenous Rituximab he has been in remission for 36 months as

of September of 2016.

CONCLUSIONS: This is the first reported pediatric case with a long-

lasting period of remission after Rituximab treatment for refractory HSPN

and without complication. Rituximab is a treatment modality that can be

considered in severe, refractory cases of HSPN.
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674 Idiopathic CD4 T Lymphocytopenia and the
Association of Autoimmunity Involving the
Nervous System

Bhumika Patel, MD1, FarnazTabatabaian,MD2,Dennis K. Ledford, MD,

FAAAAI2,3, and Jennifer W. Leiding, MD, FAAAAI1; 1University of

South Florida Morsani College of Medicine, St. Petersburg, FL, 2Univer-

sity of South Florida Morsani College of Medicine, Tampa, FL, 3Univer-

sity of South Florida and the James A. Haley VA Hospital, Tampa, FL.

RATIONALE: Idiopathic CD4 T lymphocytopenia (ICL) is a rare

immunodeficiency defined as absolute CD4 T-lymphocyte count <300/

mm3, without evidence of infection with HIV or HTLV. ICL patients can

have susceptibility to opportunistic infections and associated autoimmu-

nity. Functional T-cell lymphocytopenia can result in a variety of organ-

specific autoimmune diseases in animal models; autoreactive T cells un-

dergo expansion as a mechanism of compensation for lymphopenia.

Defects in T regulatory cells (CD4+CD25+) correlate with disease severity

inmyasthenia gravis andmultiple sclerosis.We report two cases of patients

with ICL who also had autoimmune disease involving the nervous system.

METHODS: A retrospective chart review was performed.

RESULTS: Patient A is a 59 year old female with multiple sclerosis

diagnosed at the same time that lymphocytopenia was reported. Her CD4+

T cell quantities range from 25-51 cells/mL and CD8+ 38-106 cells/mL.

Review of medications did not reveal any associated with bone marrow

suppression and bone marrow biopsy was also normal. Patient B is a 49

year old female with Sj€ogren’s Syndrome, pulmonary Mycobacterium

avium complex, and ICL that developedmyasthenia gravis 1 year after ICL

was diagnosed. Her CD4+ T cell quantities have ranged from 227-297

cells/mL, CD8 has ranged from 180-240 cells/mL. T regulatory cell

repertoire is being examined in both patients.

CONCLUSIONS: Although, lymphopenia is a common finding in

autoimmune diseases it is not well described in those with neurologic

autoimmunity, specifically multiple sclerosis and myasthenia gravis.

Testing of lymphocyte subsets and proliferative studies is warranted in

this population, as those results may affect management.

675 Two patients with multiple sclerosis presenting
with symptomatic selective IgM deficiency

Mary E. Hanks, BS, and MeaganW. Shepherd, MD; Marshall University,

Huntington, WV.

RATIONALE: Multiple sclerosis (MS) is a heterogeneous disorder

thought to possibly be autoimmune in nature. Per the literature, MS has

been identified in a small number of patients with common variable

immunodeficiency but has not been reported in selective IgM deficiency or

combined immunodeficiency.

METHODS: Patients seen in outpatient clinic; previous records reviewed.

Work-up included CBC, immunophenotyping, CH50, quantitative immu-

noglobulins, protein- and polysaccharide-based vaccine titers, and

lymphocyte mitogens/antigens.

RESULTS: Patient 1 is a 60 year-old female diagnosed with MS at age 44.

She presented with a history of multiple episodes of bronchitis, pneumonia,

and sinusitis in addition to hypothyroidism. CD3+ total T cells and

CD3+CD8+ subsets were both low. CH50, IgG, and IgA were within

normal limits but IgM was decreased (30 – 33 mg/dL) with a poor

pneumococcal vaccine response as well as a decreased response to in vitro

tetanus recall antigen despite intact tetanus antibody titers. Patient 2 is a 41

year-old female diagnosed with MS and optic neuritis at age 39. She

presented with a history of Hashimoto’s thyroiditis, recurrent nonmenstrual

toxic shock syndrome, recurrent sinusitis, and acute episodes of thrush,

shingles, cellulitis, and gastroenteritis. CD19+CD27- transitional B cells

were decreased but lymphocyte mitogen/antigen stimulation was normal.

IgM was decreased (27 – 36 mg/dL) with a poor pneumococcal vaccine

response.CH50, IgG, IgA, andprotein-basedvaccine responsewerenormal.

CONCLUSIONS: These patients may represent a subset of patients with

MS suffering from co-morbid impaired immune systems including

selective IgM deficiency, combined immunodeficiency, and immune

dysregulation.

676 Exercise and Depression in Autoimmune Patients

Francisco E. Ramirez, MD1, Neil Nedley, MD1, and Nathan Lee2;
1Nedley Clinic, Weimar, CA, 2Weimar Institute, Weimar, CA.

RATIONALE: Exercise therapy could benefit many conditions. We

examine the effect that exercise has on mental health on individuals with

autoimmune conditions.

METHODS: Participants from 5 continents finished an 8-week educa-

tional depression recovery program that was offered in English and

Spanish. All participants, at baseline and after the 8-weeks took the

Depression and Anxiety Assessment Test that measured depression (using

a modified PHQ-9 [Patient Health Questionnaire]), anxiety, medical

history and exercise habits. The program meet once a week and taught

healthy behaviors. Changes in lifestyle, such as exercise, are encouraged

during these programs.

RESULTS: Of 5,997 participants, 483 reported having an autoimmune

disease, they had a mean age of 54.8, SD 13.5, 85.2% were Caucasian,

5.3% black and 4.8% Hispanic. At baseline, those with an autoimmune

condition and with a regular exercise program had a mean depression of 12

(low moderate) SD 7.1 and anxiety of 8.5 (mild) SD 6.1. At baseline

autoimmune participants without a regular exercise program had a mean

depression of 15.5 (moderate) SD 7.1 and anxiety of 9.6 (moderate) SD 5.1.

At the conclusion of the 8-week program, autoimmune patients that

established an exercise program had a mean depression of 7.2 (mild) SD

5.7 and anxiety of 4.5 (none) SD 3.7, while participants that didn’t

established an exercise program had a mean depression of 8.7 (mild) SD

6.6 and anxiety of 5.3 (mild) SD 4.1.

CONCLUSIONS: Among autoimmune participants, having an exercise

program seemed very beneficial. Exercise promotion should be considered

among those suffering from autoimmune conditions.

J ALLERGY CLIN IMMUNOL

FEBRUARY 2017

AB214 Abstracts

M
O
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2017 Annual Meeting.



677 Amicrobial pustolosis associated with
autoimmune disease (APAD) responsive to
mycophenolate and dapsone

Karina S. Gobin, MD1, Barbara Wilson, MD1, John M. Routes, MD,

FAAAAI1, James W. Verbsky, MD, PhD1, and Joshua A. Steinberg,

MD, FAAAAI2; 1MedicalCollege ofWisconsin,Milwaukee,WI, 2Children’s

Hospital of Wisconsin, Medical College of Wisconsin, Milwaukee, WI.

RATIONALE: Amicrobial pustolosis associated with autoimmune dis-

ease (APAD) is a rare diagnosis that typically presents in females with

hypergammaglobulinemia and positive ANA. Patients have a chronic

relapsing course that improves mainly with protracted courses of systemic

steroids.

METHODS: A case of adult-onset, severe chronic pustular pruritic

dermatosis with disseminated lymphadenopathy, immune dysregulation

and severely elevated IgE levels is presented.

RESULTS: A 42 year-old male with a history of seropositive Sjogren’s

syndrome presentedwith a 2 year history of diffuse pustular dermatosis and

lymphadenopathy. Notable findings included a serum IgE level of

7,719mg/dL, absolute eosinophil count of 1,500, and polyclonal pan-

hypergammaglobulinemia. Ofuji’s eosinophilic or neutrophilic pustular

folliculitis, lymphoma and HIV folliculitis were initially considered

diagnoses.

Skin biopsies were sterile and demonstrated non-specific subacute

spongiotic dermatitis with non-specific immunofluorescence. Tryptase,

CRP, TTG, H. pylori IgG, RF, neutrophil oxidative burst, IL-10 suppres-

sion, galactomannan, HIV PCR and stool O&P serologies were normal. CT

scan showed extensive adenopathy. Lymph node biopsywas dermatopathic

and bone marrow biopsy demonstrated polytypic plasmacytosis with

normal cytogenetics. Flow cytometry demonstrated increased activated

CD4 and CD8 T cells and reduced unswitched memory B cells.

The rare diagnosis of APAD was ultimately considered. Patient responded

transiently to a prolonged oral corticosteroid regimen, but failed antibiotic,

antifungal, antihistamine, topical steroids, indomethacin, ivermectin and

dapsone monotherapy. Patient experienced marked improvement of the

dermatosis, lymphadenopathy, and pruritus with mycophenolate and

dapsone.

CONCLUSIONS: APAD is a rare clinical condition of uncertain

pathogenesis. This case of novel and successful use of mycophenolate

and dapsone may offer a steroid sparing option.

678 Combination Omalizumab and Intravenous
Immunoglobulin (IVIG) as successful treatment of
common variable immunodeficiency (CVID) and
severe persistent asthma

Jay Patel, MD, Daniel Petroni, MD, PhD, Andrew G. Ayars, MD, and

Matthew C. Altman, MD; University of Washington, Seattle, WA.

RATIONALE: A subset of patients with CVID have concurrent allergy

and asthma. The efficacy of omalizumab in these patients has not been

established. Omalizumab is thought to improve asthma control through

both anti-allergic and anti-viral immunomodulation suggesting a potential

role for some immunodeficient patients. We report a case of CVID with

concurrent severe persistent asthma successfully treated with combination

omalizumab and IVIG.

METHODS: Laboratory assessments were performed at University of

Washington Medical Center.

RESULTS: A 50-year old female was referred for recurrent respiratory

infections and poorly controlled asthma including multiple ICU admis-

sions. She had a history of mild asthma and allergic rhinitis but her clinical

symptoms worsened significantly in her 40’s. Her total IgE was 425 mg/dL

and specific IgEs were positive to multiple environmental allergens. Her

FEV1 was 57% predicted. Omalizumab was started for her severe asthma

with improvement in severity of exacerbations, however she continued to

have respiratory infections and intermittent need for corticosteroids and

antibiotics. Further workup revealed hypogammaglobulinemia (IgG

428mg/dL) with poor pneumococcal vaccine response. She was diagnosed

with CVID and started on IVIG in addition to omalizumab with resolution

of respiratory infections and further improved asthma control.

CONCLUSIONS: Patients with CVIDmay also have allergic disease and

asthma. Combination IVIG and omalizumab therapy has not been previ-

ously described. Here we report a patient with severe asthma, elevated IgE,

and CVID with clinical benefit from combination omalizumab and IVIG.

Treatment with omalizumab should be considered in patients with CVID

and asthma who have multiple risk factors for progressive pulmonary

disease.

679 INSIGHTS: A Quality Improvement Project

Leslie Vaughan, RPh1, Jason Raasch, MD, FAAAAI2, Michelle

Greer, RN1, Elissa A. Ritt, MAS1, and Marc A. Riedl, MD, MS3; 1NuFac-

tor Specialty Pharmacy, Temecula, CA, 2Midwest Immunology Clinic,

Plymouth, MN, 3University of California, San Diego, La Jolla, CA.

RATIONALE: Immune globulin (IG) is indicated for the prevention of

recurrent infection in primary immune deficiency diseases (PIDD), but is

occasionally used off-label with uncertain benefit. We performed a

retrospective systematic review of clinical documentation for patients

treated with IG for a diagnosis of PIDD to determine the quality of

supportive evidence for the diagnosis and treatment.

METHODS: We collected clinical and laboratory data submitted for

insurance approval for patients prescribed IG. Anonymized data was

reviewed by a panel of immunologists with expertise in PIDD. Panelists

adjudicated the diagnosis and appropriateness of therapy.

RESULTS: 147 cases were reviewed: 112 female and 35 male, age range

19 – 81. Mean dosing was 0.49gm/kg monthly (STD 0.23, range 0.12-2

gm/kg). Reviewers found clinical data was frequently lacking detail to

support the diagnosis or indication for IG therapy, specifically laboratory

data or documented evidence of infection. Reviewers agreed 91 of 147

(62%) patients reviewed had a confirmed PIDD diagnosis with IG therapy

appropriate for 61 (41%). Diagnostic concordance between prescribers and

reviewers was most discrepant for common variable immune deficiency

(CVID) patients, with reviewers identifying 28 cases of CVID compared to

86 identified by prescribers (32%).

CONCLUSIONS: Based on case review, expert immunologists found

insufficient clinical and laboratory evidence to support IG therapy in 58%

of cases reviewed. Improvements in diagnostic evaluation and clinical

documentation may ensure IG therapy is secured in patients who require

the life-saving therapy while reducing use in patients without PIDD where

the benefit is unproven.
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680 Similar Efficacy and Pharmacokinetic Behavior of
Intravenous Immunoglobulin (Privigen�) in
Primary and Secondary Immunodeficiency

Mikhail Rojavin1, John-Philip Lawo2, Jeanine Jochems1, Shilpa Puli1,

Jutta Hofmann1, Dietmar Pfruender3, and Michael Tortorici1; 1CSL Behr-

ing LLC, King of Prussia, PA, 2CSL Behring GmbH, Marburg, Germany,
3CSL Behring GmBH, Marburg, Germany.

RATIONALE: Both primary and secondary immunodeficiency disorders

(PID and SID) are treated with immunoglobulin G (IgG) replacement

therapy. We aimed to determine the relationship between IgG dose, IgG

trough (IgGtrough) levels, and infection rate in PID and SID patients treated

with intravenous IgG (IVIG; IgPro10 [Privigen�]).

METHODS: Pooled clinical study data from 90 PID and 98 SID patients

were evaluated using a population PK model. A covariate analysis of

annualized infection rate with disease type, IgG dose, IgGtrough, etc. as co-

variates was performed. Efficiency Index was calculated as the difference

between IgGtrough at steady-state dosing and pre-treatment IgG level at

diagnosis (IgGendo) divided by 4-weekly IgG dose.

RESULTS:Mean (standard deviation [SD]) plasma IgGtrough levels during

IVIG therapy were higher in PID (9.1 [3.2] g/L) than in SID (6.1 [1.9] g/L),

corresponding to the higher mean (SD) monthly IgG doses in PID (451

[132] mg/kg vs 218 [105] mg/kg in SID). Mean (SD) annualized infection

rates were within the same near-normal range in PID (2.97 [3.30] infec-

tions/patient) and SID (1.69 [2.88]). Higher IgGtrough correlated with lower

infection rates in both indications. Efficiency index was inversely propor-

tional to IgGendo for both PID and SID, with comparable efficiency at the

same IgGendo levels.

CONCLUSIONS: Low infection rates can be achieved with IVIG therapy

in both PID and SID patients. IVIG doses and IgGtrough levels necessary to

maintain a low infection rate appear lower in SID than in PID.

Individualized dosing based on the patient’s clinical condition may be

appropriate in both disorders.

681 Review of the Onboarding Experience of a New
20% Human Immune Globulin for Subcutaneous
Administration (SCIG 20%): Correlation of
Infusion Parameters and Adverse Events (AEs)

Sudhir Gupta, MD, PhD, MACP1, Mark R. Stein, MD, FAAAAI2, Isaac

Reuven Melamed, MD3, Iftikhar Hussain4, Kenneth Paris, MD, MPH5,

Werner Engl, PhD6, Barbara McCoy, PhD7, Christopher J.

Rabbat, PhD8, and Leman Yel, MD, FAAAAI9,10; 1University Of CA - Ir-

vine, Irvine, CA, 2Allergy Associates of the Palm Beaches, North Palm

Beach, FL, 3IMMUNOe Health Centers, Centennial, CO, 4Allergy,

Asthma and Immunology Center, P. C., Tulsa, OK, 5LSU Health Sciences

Center, New Orleans, New Orleans, LA, 6Shire, Vienna, Austria, 7Shire,

Cambridge, MA, 8Shire, Bannockburn, IL, 9Shire, Westlake Village,

CA, 10Shire, Cambridge, MA, Afghanistan.

RATIONALE: Data from a phase 2/3 North American clinical trial

provided an opportunity to understand the onboarding experience of a new

SCIG 20% in patients with PIDD. This new highly-concentrated SCIG

20% allows for fast infusion rates and large infusion volumes resulting in

shorter infusion durations.

METHODS: Patients (3-83 years) received weekly SCIG 20% for ;1.3

years. As tolerated, volumes up to 60 mL/site and rates up to 60 mL/hr/site

were infused. Associations between the rate of causally-related local AEs

and the infusion parameters were investigated.

RESULTS: Of the 77 enrolled patients, 53 (69%) had no previous SCIG-

experience. Overall, 91% (67/74) of patients treated with SCIG 20%

completed the study; none of the discontinuations (n57) were due to

treatment-related systemic or local AEs. Therewas no association between

the rates of causally-related local AEs (0.4%, 1.4%, 1.1%, and 0.3%,

respectively) and the infusion volume/site (30-39, 40-49, 50-59, and >_60

mL/site, respectively). At infusion 1, 13% of patients reported >_1 causally-

related local AEs, which decreased and remained low throughout the study.

The median total infusion time was 0.95 hours (53% and 94% of infusions

were delivered in <1 and <2.0 hours, respectively). The median maximum

infusion rate (60 mL/hr/site) was used by 71.6% (53/74) of patients and

during 57.3% of infusions.

CONCLUSIONS: The percent of patients who experienced causally-

related local AEs during onboarding was low, which decreased and

remained low over time. The rate of local AEs was not associated with fast

infusion rates or large volumes per site with this new SCIG 20% treatment.

682 A New Subcutaneous Immunoglobulin 20%
Formulation (SCIG 20%) with Individualized
Infusion Parameters Resulted in a Positive Safety
and Tolerability Profile in Patients with PIDD in
Europe and North America

Daniel Suez, MD, FAAAAI1, Gregely Krivan, PhD2, Stephen R.

Jolles, MD3, Iftikhar Hussain4, Mark R. Stein, MD, FAAAAI5, Sudhir

Gupta, MD, Ph.D, MACP6, Kenneth Paris, MD, MPH7, Martin van Ha-

gen8, Nicholas Brodszki, MD, PhD9, Barbara McCoy, PhD10, and Leman

Yel, MD FAAAAI11; 1Allergy, Asthma and Immunology Cl., PA, Irving,

TX, 2Szent Laszlo Hospital, Budapest, Hungary, 3University Hospital of

Wales Heath Park, Cardiff, United Kingdom, 4Allergy, Asthma and Immu-

nology Center, P. C., Tulsa, OK, 5Allergy Associates of the Palm Beaches,

North Palm Beach, FL, 6University Of CA - Irvine, Irvine, CA, 7LSU

Health Sciences Center, New Orleans, New Orleans, LA, 8Eramus Univer-

sity Medical Center, Rotterdam, Netherlands, 9Childrens Hospital, Lund

University Hospital, Lund, Sweden, 10Shire, Cambridge, MA, 11Shire,

Westlake Village, CA.

RATIONALE: Cuvitru, a new human immune globulin (Ig) subcutane-

ous, 20% (SCIG 20%) ready-for-use, liquid preparation of highly purified

human IgG, was well tolerated based on data from a combined analysis of

two phase 2/3 studies in patients with primary immunodeficiency diseases

(PIDD) in Europe and North America. Improved tolerability of this new

SCIG 20% allows for increased dose/site (up to 12 g/site) and fast infusion

rates (up to 60 mL/hr/site), while demonstrating a low rate of local adverse

reactions (LARs).

METHODS: The rate of LARs was assessed in patients with PIDD aged
>_2 years, who at screening were receiving Ig replacement therapy (300-

1000 mg/kg every 3-4 weeks) >_3 months and had a serum IgG trough level

of >500 mg/dL.

RESULTS: Overall, 112 (91.8%) of 122 patients aged 2-83 years who

were treated with SCIG 20% completed the studies (median of 365 days).

Only one discontinuation was due to mild infusion-site pain. The LAR rate

was 0.034/infusion; almost all were mild (0.033/infusion) and 0.001/

infusion were moderate in severity. No treatment-related LARs were

reported in 65.6% (80/122) of patients; 3.1% of infusion were associated

with non-serious LARs. Most infusions were completed in <1 hour

(n53,445; 53%) or <2 hours (n56,005; 92.4%). Overall, 99.8% of 6,665

infusions were completed without any administration changes, such as

slowing, interrupting, or stopping the infusion.

CONCLUSIONS: A positive safety and tolerability profile of a new SCIG

20%was demonstrated in patients with PIDD at increased doses/site, large

infusion volumes/site, and relatively fast infusion rates.
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683 Longitudinal Data from a Prospective
Observational Study of Hypogammaglobulinemia
After Lung Transplantation (LT)

Russell Traister, MD1, Fernanda Silveira, MD2, Maria Crespo, MD3,

Joseph Pilewski, MD4, and Andrej Petrov, MD4; 1Wake Forest Univerity

Health Sciences, Winston-Salem, NC, 2University of Pittsburgh Medical

Center, Division of Infectious Diseases, Pittsburgh, PA, 3Hospital of Uni-

versity of Pennsylvania, Philadelphia, PA, 4University of Pittsburgh Med-

ical Center, Division of Pulmonary, Allergy and Critical Care Medicine,

Pittsburgh, PA.

RATIONALE: Immunosuppressive therapies have led to vast improve-

ments in survival in LT recipients but these therapies can lead to

hypogammaglobulinemia resulting in increased risk of infection.

METHODS: This is a single center prospective study of LT recipients at

the University of Pittsburgh Medical Center. Pre- and post-transplant IgG

levels were measured and related to pneumonias and survival. Analysis

was performed using non-parametric tests (Wilcoxon rank-sum).

RESULTS: 135 LT recipients were evaluated. The mean age was 56.8

years and 62.2% were males. The primary reasons for transplant were IPF,

COPD, and CF. 66.7% were induced with Alemtuzumab and 33.3% with

Basilixumab. Median IgG levels increased from 496.5 mg/dl 1 week post-

transplant to 675 mg/dl at 18-months post transplant. 10 subjects were

deceased by 18 months (7.4%). Post-transplant subjects receiving

Basiliximab had significantly lower IgG levels at 3, 6, and 9 months than

those induced with Alemtuzamab, but those differences were absent at 12,

15 and 18 months after transplant. In subjects who had one or more

incidence of pneumonia in the first 12 months after transplant, there was a

negative correlation between IgG level and the number of pneumonias

(Spearman’s rho5 -0.31, p50.05), though that relationship was absent at

15 and 18 months post-transplant. In addition, one-year and 18-month

mortality were associated with lower IgG levels at 3 months post-

transplant.

CONCLUSIONS: Our results suggest that LT recipients with lower IgG

levels may be at risk for developing recurrent pneumonias at 1 year and

increased mortality at 12 and 18 months.

684 Evaluation of Physician-Patient Interactions Regarding
Route of Administration for Immunoglobulin Therapy in
Primary Immunodeficiency Disease

Dan Wasserman1, M. Chris Runken, PharmD2, and Michael Wells,

PharmD Candidate3; 1KJT Group, Honeoye Falls, NY, 2Grifols, Research

Triangle Park, NC, 3University of North Carolina at Chapel Hill Eshelman

School of Pharmacy, Chapel Hill, NC.

RATIONALE: Immunoglobulin(IG) is standard therapy in treating

primary immunodeficiency disease (PIDD) and can be infused

intravenously(IV) or subcutaneously(SC). These routes of administration

(RoA) have differentiating characteristics, including frequency and

duration of infusions, number of needle sticks, and the nature of side

effects. Communicating these RoA differences is important for the patient

to make an informed decision in choosing which RoA best fits their

lifestyle.

METHODS:We conducted IRB-approved online surveys with 100 board-

certified allergists/immunologists treating PIDD patients, and 158 PIDD

patients currently receiving IVIG or SCIG. Similar questionswere asked of

physicians and patients to evaluate their perceptions of therapeutic

dialogue during a patient’s initial IG-prescribing visit.

RESULTS: Twenty-three patients (15%) feel their provider explained the

different RoAs in a hurried, unclear or confusing manner. Patients report

discussing concerns or issues with the different RoAs less frequently

compared to physician self-report (77%vs95%). Additionally, physicians

overestimate how often they ask questions in an open-ended format to

patients (95%vs73%) and how frequently they discuss the risks associated

with each RoA (95%vs73%). Nearly all (84%) physicians report theymake

the final RoA decision together with the patient; however, less than half

(48%) of patients believe this is a joint decision. Only 6% of physicians

believe they made the final RoA decision; however 23% of patients felt the

provider made the decision.

CONCLUSIONS: These data suggest a discrepancy exists between

physicians’ and patients’ perceptions of the initial IG-prescribing visit.

In order to bridge this gap, improved physician/patient communication

regarding the different IG routes of administration may be warranted.

685 Analysis of Safety and Tolerability Data in Pediatric
Patients with Primary Immunodeficiency Diseases
from Two Phase 2/3 Studies of Human Immune
Globulin Subcutaneous, 20%

Kenneth Paris, MD, MPH1, Elie Haddad, MD, PhD2, Iftikhar Hussain3,

Nicholas Brodszki, MD, PhD4, Amy Liebl Darter, MD, FAAAAI5, Werner

Engl, PhD6, Barbara McCoy, PhD7, and Leman Yel, MD, FAAAAI8;
1LSU Health Sciences Center, New Orleans, New Orleans, LA, 2Univer-

sity of Montreal, Montreal, Canada, 3Allergy, Asthma and Immunology

Center, P. C., Tulsa, OK, 4Childrens Hospital, Lund University Hospital,

Lund, Sweden, 5OK Institute of Allergy and Asthma, Oklahoma City,

OK, 6Shire, Vienna, Austria, 7Shire, Cambridge, MA, 8Shire, Westlake

Village, CA.

RATIONALE: Two phase 2/3 studies of Cuvitru (human SCIG 20%) in

patients with primary immunodeficiency diseases (PIDD) were conducted

in North America and Europe. We present the combined safety and

tolerability data in pediatric patients.

METHODS: A total of 39 patients (2-<16 years) received weekly SCIG

20% infusions for ;1 year. Serious adverse events (SAEs), rates of local/

systemic adverse reactions (ARs) defined as causally-related AEs, and

infusion characteristics were analyzed.

RESULTS: Patients received a total of 2118 SCIG 20% infusions. No

SAEs related to SCIG 20%were reported. All ARs were mild or moderate.

In the age groups 2-<6 (n56), 6-<12 (n522), and 12-<16 years (n511),

the local AR rates/infusionwere 0.000, 0.037 (95%mild), and 0.057 (0.180

including one patient who reported 72% of local ARs in this age group,

100% mild), and the systemic AR rates/infusion were 0.010, 0.003, and

0.024, respectively. All infusions were tolerated well; > 99% of them did

not require any rate reduction or interruption. In NorthAmerica, for the age

groups 2-<6 (n51), 6-<12 (n514), and 12-<16 years (n56), median

infusion rates were 15.0, 30.0, 50.0 mL/hr/site, and median infusion

volumes were 14.5, 19.5, and 42.7 mL/site, resulting in median infusion

durations of 0.95, 0.73, and 1.18 hours, respectively. Per infusion, 1 or 2

infusion sites (median) were used.

CONCLUSIONS: SCIG 20% treatment was safe and well tolerated at

high infusion rates and volumes per site with short infusion durations,

offering a favorable Ig treatment option in pediatric patients.
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686 Intravenous Immunoglobulin (Privigen�) Has
Similar Pharmacokinetic Properties in Primary
and Secondary Immunodeficiency

Michael Tortorici1, John-Philip Lawo2, Jeanine Jochems1, Shilpa Puli1,

Jutta Hofmann1, Dietmar Pfruender3, and Mikhail Rojavin1; 1CSL Behr-

ing LLC, King of Prussia, PA, 2CSL Behring GmbH, Marburg, Germany,
3CSL Behring GmBH, Marburg, Germany.

RATIONALE: Immunoglobulin G (IgG) pharmacokinetics (PK) and

dosing recommendations are well established for primary immunodefi-

ciency (PID), but under-investigated in secondary immunodeficiency

(SID). We compared PK characteristics of intravenous IgG (IVIG;

IgPro10 [Privigen�]) in PID and SID patients using a population PK

approach.

METHODS: Data on demographics, IgG dose, and plasma IgG concen-

tration (including trough level [IgGtrough]), were collected from 90 PID and

98 SID patients, and pooled for analysis in each indication. A covariate

analysis of IgG PK parameters (including weight, disease type, age, etc.)

was performed to determine the cause of variability in IgG PK parameters.

RESULTS: Mean (standard deviation [SD]) monthly IVIG doses in PID

and SID were 451 (132) mg/kg and 218 (105) mg/kg, respectively,

resulting in mean (SD) serum IgGtrough levels of 9.1 (3.2) g/L (PID) and 6.1

(1.9) g/L (SID). Higher IVIG doses correlated with higher IgGtrough. IgG

PK was described well with a two-compartment model with mean (inter-

individual coefficient of variation) estimates of 0.154 L/h (54%) for clear-

ance and 4.32 L (99%) for volume of distribution. A significant effect of

weight on clearance was observed. When accounting for the difference

in weight between the PID and SID populations, the difference in clearance

values was within 1%.

CONCLUSIONS: PK analyses indicate that the disposition of IVIG

Privigen� during IgG replacement therapy is similar, irrespective of

whether the defect is inherited or acquired, supporting the use of similar

therapy approaches in PID and SID.

687 Subcutaneous Immunoglobulin (SCIG) Therapy
during Pregnancy in a Woman with Hyper-IgM
(HIGM) Syndrome

Blake R. Olmsted, MD, and Stephen F. Kemp, MD, FAAAAI; The Uni-

versity of Mississippi Medical Center, Jackson, MS.

RATIONALE: HIGM syndromes are rare disorders distinguished by

quantitative deficiencies of IgG and IgA with normal or elevated IgM

resulting from defective antibody class-switching. Patients with immuno-

deficiency require special consideration of immunoglobulin replacement

strategies during pregnancy, and IgG trough levels decrease during

pregnancy due to such physiologic factors as plasma volume expansion

and increased catabolism. SCIG product inserts recommend periodic

monitoring of total IgG levels during maintenance therapy, although high-

quality evidence is lacking. We present an empirically successful man-

agement strategy for SCIG maintenance therapy during two consecutive

pregnancies in a patient with HIGM.

METHODS: Beginning at the end of the first trimester, trough total serum

IgG levelsweremonitoredmonthly andweeklySCIGdoses (Hizentra, CSL

Behring) adjusted as clinically indicated or to approximate 700 mg/dL.

RESULTS: Incremental dosage increases of 1 to 3 grams of SCIG were

required beginning in the second trimester of both pregnancies. A UTI

during the first trimester of the second pregnancy resolved with oral

nitrofurantoin. She had two spontaneous, term deliveries at ages 29 years

and 33 years, respectively. She continued the final SCIG dose for 4 weeks

post-partum and then resumed the ante-partum dose.

The first child has Down syndrome, which we do not attribute to

immunoglobulin replacement; the second child has no discernible

development defects.

CONCLUSIONS: We believe this is the first report of a specific SCIG

strategy during pregnancy for a patient with HIGM. Further pregnancy

registry data are needed.

688 Is Oral Route an Option for Intravenous Human
Immunoglobulin As an Adjunctive Treatment for
Recurrent Diarrhea in Immunocompromised
Pediatric Patients? Extended Follow-up

Pere Soler-Palacin, Jacques G. Riviere, Olga Oller, Aurora Fernandez-

Polo, Marina Garcia-Prat, Marina Garcia-Prat, and Andrea Martin-Nalda;

Hospital Universitari Vall d’Hebron. Vall d’Hebron Research Institute.

Universitat Aut�onoma de Barcelona, Barcelona, Spain.

RATIONALE: Immunocompromissed patients (IP) often suffer recurrent

episodes of diarrhea associated with poor clinical outcome. Mucosal and

humoral immunity seem to play an important role in its resolution. We

hypothesized that oral use of intravenous human normal immunoglobulin

(IgOR) could help to eliminate pathogens diminishing the consequent

chronic epithelial inflammation if able to reach their target in pediatric IP

with recurrent infectious enteropathy.

METHODS: Retrospective study of gastroenteritis due in IP who required

admission from November 2014-March 2016 in whom standard therapy

failed and received adjunctive therapy with IgOR.

RESULTS: Fourmales were included;mean age: 2.7 years (2.0-3.1). They

have undergone heart (2), kidney (1) and bone marrow (1) transplantation.

Three were hypogammaglobulinemic during the infectious episode. All

four were still on immunosupressive regimen. Norovirus (2) and

Campylobacterspp. (3) were the causative agents (one patient had a coin-

fection). All of them received antibiotics and 2 intravenous IgG replace-

ment therapy. All four received IgOR treatment between 17 and 60 days

from the symptoms’ onset. Microbiological clearance was observed in

only 1 patient and 3/4 presented a transient clinical outcome. After a me-

dian follow-up of 16 (6-22) months 2 patients remain asymptomatic. The

other 2 continued with milder episodes of recurrent diarrhea treated with

supportive therapy.

CONCLUSIONS: Despite transient clinical improvement, microbiolog-

ical clearance remains a challenge leading to recurrences. Although several

significant limitations, our study highlights the importance and difficulty to

treat of chronic infectious enteropathy in IP. A multicenter prospective

study to assess the usefulness of IgOR is needed.
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689 Improved Treatment Satisfaction with a New
Human Subcutaneous Immunoglobulin (SCIG
20%) in Patients Previously Treated with IVIG

Lisa Meckley, PhD1, Diane Ito, MA1, Xingdi Hu, PhD1, Todd

Berner, MD2, and Leman Yel, MD, FAAAAI3; 1Shire, Cambridge, MA,
2Shire, Bannockburn, IL, 3Shire, Westlake Village, CA.

RATIONALE: Treatment satisfaction is an important consideration for

immunoglobulin therapy. This analysis compares the treatment satisfac-

tion during the IVIG and Cuvitru (SCIG 20%) treatment periods of clinical

studies conducted in North America and Europe among patients who

entered the study from IVIG therapy.

METHODS: Two phase 2/3 prospective studies evaluated patients with

PIDD treatedwith SCIG 20% for approximately 12months subsequent to 3

months of treatment with either IVIG (North American study) or IVIG or

SCIG (European study). This analysis assessed treatment satisfaction using

the Life Quality Index (LQI) instrument at the end of the IVIG period and

after the completion of the SCIG 20% period in both studies among

patients entering the studies from IVIG therapy. Higher LQI scores indicate

greater satisfaction. Median scores were reported. Statistical significance

was evaluated with Wilcoxon Signed Rank test.

RESULTS: Patients reported significant improvements from the IVIG

period to the SCIG 20% period in the Treatment Interference LQI domain

in both the North American study (33.5 vs 36.5; P50.049; n546) and the

European study (34.5 vs 39.0 vs; P50.016; n530). Patients also reported

improvement relative to the IVIG therapy period after treatment with SCIG

20% in the Therapy Setting LQI domain, improving from 17.5 to 20.0

(P<0.001) in the North American study, and from 18.0 to 21.0

(P50.002) in the European study.

CONCLUSIONS: After 12 months on the new 20% SCIG, patients

reported improvements in treatment satisfaction compared with IVIG.

Clinicians should consider improved satisfaction in offering the new 20%

SCIG to patients receiving IVIG.

690 Personalized Approach to Subcutaneous
Gammaglobulin Infusion with Flexible Dosing
Regimens

Shahnaz Fatteh, MD; Nova Southeastern University, School of Osteo-

pathic Medicine, Fort Lauderdale, FL.

RATIONALE: Subcutaneous Immunoglobulin (SCIg) therapy for

Common Variable Immunodeficiency (CVID) is often implemented on a

weekly, biweekly or monthly schedule. Flexible individualized dosing

would achieve better patient outcomes including tolerance and adherence

to treatment and thus decreased infections.

METHODS: A retrospective analysis of 20 patients between the ages of

15 - 80 were treated over a 2 year period with variable high dose 20% SCIg

therapy in a private community allergy practice. Most patients had

secondary CVID and associated concomitant diseases such as SLE, post

CLL, and bronchiectasis. All had previous hospitalizations for serious

infections.

RESULTS: Prior to initiating SCIg therapy a team was formulated to

review the best treatment approach. This included physician, patient and

patient’s family, nursing and specialty pharmacist. Review of patient’s

concomitant diseases, medications and renal, cardiac and pulmonary

function helped guide decision on dosing with weekly or biweekly therapy.

Older patients with decreased renal funciton and cardiac disease were

initiated with weekly infusions and gradually increased to biweekly or

every 10 day regimens. Younger patients tolerated a biweekly regimenwith

larger volumes of infusion per site and fewer sites of infusion. Patient

outcomes were improved including decreased infection rates and side

effects of treatment. Two patients required hospitalization, one with

pneumonia and another with shingles.

CONCLUSIONS: Treatment with an individualized, flexible dosing

regimen can achieve successful outcomes in SCIg therapy. A thorough

team discussion of treatment options, concerns and preferences with the

patient prior to initiation of therapy can provide a personalized approach to

SCIg therapy.

691 Oral Immunoglobulin Controls Chronic Diarrhea in
Common Variable Imunodefficiency (CVID)

Nelson A. Rosario, MD, PhD, FAAAAI1, Cristine S. Rosario, MD2, Her-

berto J. Chong Neto, MD, PhD, FAAAAI1, and Carlos A. Riedi, MD,

PhD3; 1Federal University of Parana, Curitiba, Brazil, 2Hospital de

Cl�ınicas, Federal University of Parana - Brazil, curitiba, Brazil, 3Federal

University of Paran�a, Curitiba, Brazil.

RATIONALE: Gastrointestinal manifestations in CVID are usually not

controlled with intravenous immunoglobulin (IVIG).

METHODS: We report two cases of successful oral IVIG treatment of

CVID-associated chronic diarrhea.

RESULTS: Case 1: 8y/o boy, had several admissions for pneumonia and

diarrhea, one in pediatric ICU. Aditionally, he had recurrent otitis media,

chronic rhinosinusitis and bronchiectasis. At the age of 1: IgG 273mg/dL,

IgA and IgM undetectable, no BTK deficiency. IVIG was introduced right

after the diagnosis. Because of persistent chronic diarrhea and severe

malnutrition, oral IVIG (5g/month) was initiated and after 2 months, the

diarrhea ceased, remaining so after 16 months of use.

Case 2: 36 y/owoman diagnosed with CVID in 1998, laboratory tests : IgG

253mg/dL, IgA 37mg/dL and IgM 16mg/mL. Chest CT showing

bronchiectasis. She began to receive IVIG right after the diagnosis and

remained stable, with occasional use of antibiotics for rhinosinusitis. By

the age of 34, she started with persistent diarrhea, > 20 episodes/day,

weight loss (10 pounds) and impairment of daily activities. Stool culture

did not show any pathogenic bacteria. Oral IVIG was initiated (5g/month)

with complete resolution of diarrhea. After 6 months of treatment, she

remained with no diarrhea.

CONCLUSIONS: Oral IVIG demonstrated benefit in CVID-associated

chronic refractory diarrhea. Further controlled studies are needed to

confirm the optimal dose and mechanisms of such route of IVIG.
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692 Paradoxical Effect of Epinephrine Administration
During Anaphylaxis

Jay Jin, MD, PhD, Joseph H. Butterfield, MD, FAAAAI, and Rohit Di-

vekar, MBBS, PhD; Mayo Clinic, Rochester, MN.

RATIONALE: Bradycardia is an unexpected effect of epinephrine

administration. Clinical factors that predispose to this paradoxical reaction

are infrequently appreciated by healthcare providers and patients admin-

istering epinephrine.

METHODS: Three patients presented here were referred for outpatient

Allergy evaluation following episodes of anaphylaxis.

RESULTS: History of anaphylaxis was the presenting concern in all cases.

The cause of anaphylaxis was identified as tree nut (n51) and unknown

(n52). Peak tryptase levels were 2.6ng/ml (tree nut anaphylaxis), 26.2ng/

ml, and 72.6ng/ml (normal<11.5 ng/ml). Management of anaphylaxis was

complicated with bradycardia ensuing within 15 minutes of epinephrine

administration. Heart rate nadir was 33-42 bpm. EKGs showed no

underlying conduction abnormalities. Glucagon (n51) and atropine

(n52) were administered with resolution of arrhythmia shortly. Chart

review was significant for use of non-selective beta-blockers (NSBB; oral:

n52; ophthalmic: n51) at the time of reaction. NSBB use was for anxiety

(n51), headache prophylaxis (n51), and glaucoma (n51). Discussion

with patients’ care providers was undertaken to assess alternatives to beta-

blocker use.

CONCLUSIONS: Paradoxical bradycardia following epinephrine admin-

istration is well-documented but rare. NSBB use can be a likely modifiable

factor. Once paradoxical bradycardia is recognized, discussion with other

healthcare team members may prevent future episodes by finding

alternatives to NSBBs where permitted, or having risk-benefit discussions

when beta-blocker use is mandated. Allergists are in a unique position to

educate patients and other providers about potential adverse effects of

epinephrine.

693 Trends in Reporting of Physician-Diagnosed Food
Allergy in New York City Schools

Elizabeth J. Feuille, MD1, Cheryl Lawrence, MD2, Caroline Volel, MD,

MPH3, Scott H. Sicherer, MD1, and Julie Wang, MD1; 1Icahn School of

Medicine at Mount Sinai, New York, NY, 2New York City Department

of Health and Mental Hygiene, Queens, NY, 3Mailman School of Public

Health, Columbia University, New York, NY.

RATIONALE: Food allergy (FA) prevalence appears to have increased,

but the reporting rate of medically documented FA to schools is not well

established.

METHODS: Medically-documented reporting of FA (‘‘cases’’) in the

NewYork City (NYC) public school system, which includes over 1 million

students, was retrospectively reviewed for the school years 2007-08 to

2012-13. Cases included students whose FA was entered into schools’

electronic health records (EHR), which require physician documentation

on a health examination form, medication administration form, or other

communication. Collated and de-identified data from citywide school EHR

were provided to investigators by the NYC Department of Health and

Mental Hygiene.

RESULTS: Prevalence of medically-documented FA increased each year

from 0.4% (4,007/1,037,560) in 2007-08 to 1.4% (15,944/1,116,346) in

2012-13. Reporting was higher for younger children: 1.3%, 0.8%, and

0.4% in elementary, middle, and high schools, respectively. Overall, there

was a male predominance (OR 1.33, p<0.001). Cases were more likely to

be white (OR 2.4), Asian (OR 1.1), or identifying as ‘‘other’’(OR 1.3) than

black (OR 0.8) or Hispanic (OR 0.64; all preceding p<0.001). Those

eligible for free lunch (proxy socioeconomic status) were less likely to

have medically-documented FA (OR 0.53, p<0.001). Only 48% of those

with medically-documented FA provided an epinephrine auto-injector

(EAI) to the school.

CONCLUSIONS: Medically-documented FA has increased among NYC

students, and varied with age, gender, race/ethnicity, and socioeconomic

status. Additional study is needed to explore differences in medically-

documented and undocumented FA, as well as the unexpectedly low rate of

families providing EAIs for school emergencies.

694 Anaphylactic Triggers in Schools: Results of the
2014-2015 EPIPEN4SCHOOLS� Survey

Martha V. White, MD, FAAAAI1, Rafael Muniz2, Chris Herrem2,

Suyapa Silvia3, and Susan Hogue, PharmD, MPH3; 1Institute for Asthma

and Allergy, Wheaton, MD, 2Mylan Specialty L.P., Canonsburg, PA, 3RTI

International, Research Triangle Park, NC.

RATIONALE: In August 2012, Mylan Specialty L.P. created the

EpiPen4Schools� program to provide stock EpiPen�(epinephrine injec-

tion) Auto-Injectors and educational materials to >60,000 qualifying

schools across the United States. A survey of these schools was conducted

to characterize all occurrences of anaphylaxis during the 2014-2015 school

year.

METHODS: A cross-sectional, web-based survey of schools participating

in the EpiPen4Schools�program during the 2014-2015 school year was

conducted.

RESULTS: A total of 2191 anaphylactic events were reported in 12,181

responding schools during the 2014-2015 school year. Of those individuals

who experienced an anaphylactic attack, 24.5% had no history of allergies

(491/2001), and 51.3% had no history of asthma (1026/2000). Triggers

were not identified in 21.8% of events (436/1998), while the most

commonly identified triggers were food (54.0%; 1079/1998) and insect

venom (8.8%; 176/1998). The most frequent food triggers were nuts

(40.9%; 440/1077), fruit (13.0%; 140/1077), fish (4.6%; 50/1077), dairy

(2.6%; 28/1077), and eggs (1.9%; 21/1077). The most common insect

venom triggers were bees (76.0%; 130/171), wasps/hornets (8.8%; 15/

171), and ants (8.2%; 14/171). Epinephrine was used on school property to

treat 63.7% (1272/1998) of events for which data on treatment were

available. For the events with available data on the source of epinephrine on

school property, 49.8% (631/1267) were treated with EpiPen� Auto-

Injectors from the EpiPen4Schools� program and 45.9% (582/1267)

were treated with the individual’s prescribed epinephrine auto-injector.

CONCLUSIONS: These results demonstrate the diversity of anaphylactic

triggers and highlight the unpredictability of anaphylaxis in schools,

emphasizing the importance of programs that provide undesignated stock

epinephrine auto-injectors.
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695 Are There Racial and Socioeconomic Disparities
in School Peanut-Free Policies?

Lisa M. Bartnikas, MD1,2, Michelle F. Huffaker, MD3, William J.

Sheehan, MD1,2, Watcharoot Kanchongkittiphon, MD4, Carter R.

Petty, MS1, Robert Leibowitz, PhD5, Marissa Hauptman, MD1,2, Jonathan

M. Gaffin, MD,MMSc1,2, Michael C. Young, MD FAAAAI1,2, andWanda

Phipatanakul, MD, MS, FAAAAI1,2; 1Boston Children’s Hospital, Boston,

MA, 2Harvard Medical School, Boston, MA, 3Stanford University, Stan-

ford, CA, 4Children’s Hospital of Michigan, Detroit, MI, 5School Health

Unit, Division of Primary Care and Health Access, Boston, MA.

RATIONALE: Racial and socioeconomic disparities exist in school food

allergy emergency preparedness and epinephrine access. Peanut-free

policies exist in some schools. We sought to determine the association of

race and socioeconomic status with school peanut-free policies.

METHODS: Massachusetts public school nurses were surveyed on their

schools’ peanut-free policies in the 2010-2011 academic year. Racial and

socioeconomic data were compared for schools with and without peanut

restrictive policies.

RESULTS: Four hundred and thirty-four public schools in rural, suburban

and urban settings throughout the state of Massachusetts provided data for

this study. Schools banning compared to those permitting peanuts from

home had a higher proportion of minority (18% v. 13.2%, p50.04) but

similar proportion of low-income (24.1% v. 17.0%, p50.75) students.

Schools banning compared to those permitting peanuts being served in

school had a higher proportion of low-income (24.3% v. 10.3%, p<0.0001)

but similar proportion of minority (12.5% v. 13.7%, p50.56) students.

Schools with peanut-free tables compared to without had higher pro-

portions of low-income (31.7%v. 16.8%, p50.001) andminority (24.6% v.

11.1%, p<0.0001) students. Schools with peanut-free classrooms

compared to without had higher proportions of low-income (44.0% v.

21.0%, p<0.0001) and minority (42.3% v. 15.4%, p<0.0001) students.

CONCLUSIONS: This is the first study correlating racial and socioeco-

nomic differences with specific food restrictive school policies. Schools

with more restrictive and potentially protective policies had higher

proportions of racial minority and low-income students.

696 Locations of Anaphylactic Events in Schools As
Observed in the 2014-2015 EPIPEN4SCHOOLS�
Survey

Susan Hogue, PharmD, MPH1, Suyapa Silvia1, Rafael Muniz2, Chris

Herrem2, and Martha V. White, MD, FAAAAI3; 1RTI International,

Research Triangle Park, NC, 2Mylan Specialty L.P., Canonsburg, PA,
3Institute for Asthma and Allergy, Wheaton, MD.

RATIONALE: The EPIPEN4SCHOOLS� program provides stock

EpiPen�(epinephrine injection) Auto-Injectors to >60,000 qualifying

schools across the United States. A survey of these schools was conducted

to determine how anaphylactic events are managed in schools.

METHODS: A cross-sectional, web-based survey of schools participating

in the EPIPEN4SCHOOLS�program during the 2014-2015 school year

was conducted.

RESULTS: During the 2014-2015 school year, 12,181 responding schools

reported 2191 anaphylactic events. The majority of events with data on

location of where symptoms developed occurred in 3 areas of the school:

46.6% (928/1992) of events occurred in the classroom, 19.9% (396/1992)

occurred in the cafeteria, and 9.7% (194/1992) occurred on the playground.

Among the schools that provided information on which types of staff were

permitted to administer epinephrine, 89.8% (10,968/12,213) permitted the

school nurse; 73.2% (8940/12,213) permitted at least some teachers, and

44.9% of those schools (4007/8934) permitted all teachers. Additionally,

35.1% of schools (4292/12,213) permitted students to self-administer

epinephrine. Of the schools with data on nurse availability, 53.6% (6530/

12,183) indicated there was a full-time nurse available at the school, while

32.0% (3899/12,183) had a part-time nurse.

CONCLUSIONS: As anaphylactic events occurred in various locations

throughout schools, there is a need to make sure that a range of staff

members are trained to recognize anaphylaxis and administer epinephrine.

However, less than half of schools allowed all teachers to administer

epinephrine and nearly half did not have a full-time nurse available,

indicating that students suffering an anaphylactic attack may not encounter

a staff member permitted to administer epinephrine.

697 Current State of Food Allergy Education and
Training in Schools: School Nurse Survey Study

Michele Pham, MD1, Michael Pistiner, MD, MMSc2, and Julie Wang,

MD1; 1Icahn School of Medicine at Mount Sinai, New York, NY, 2Harvard

Vanguard Medical Associates, Newton, MA.

RATIONALE: Food allergy prevalence is rising, and children spend a

significant amount of time at school. Little is known, though, about the

present state of school food allergy education. Thus, this study aimed to

assess current practices, in order to garner more information for

improvement.

METHODS: An anonymous electronic survey was distributed via the

email list serve for the National Association of State School Nurse

Consultants. The state school nurse consultants had the option to sharewith

school nurses in their states.

RESULTS: 92.1% of 1486 responders were RNs with a median of 11-15

years of school nursing experience. 99.3% report students with food

allergies at the school(s) they serve and 34% covered >2 buildings. Nearly

half report that >75% of their school staff receive food allergy education,

but 15% report <10% of their staff receive training. 50.8% of responders

received food allergy education within the past 12 months, whereas 14.6%

report never receiving any training. School nurses provided a majority of

food allergy education for other staff members (92.7%) and students

(75.5%). 94.9% and 74.2% state that teachers and administrators,

respectively, participate in training but only a small number of substitute

teachers (18.5%) and volunteers (5.2%) do.

CONCLUSIONS: Despite the potential severity of food allergy reactions

there are many schools where the nurse may not be onsite at all times and

where many of the staff is not trained. Training a wider population of

school workers may be beneficial and extend the school nurses ability to

manage students with food allergies in schools.
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698 Food allergy management and anaphylaxis
preparedness in a suburban school district

Syed Shahzad Mustafa, MD, FAAAAI; Rochester Regional Health,

Pittsford, NY.

RATIONALE: Food allergy affects 3-6% of school age children.

Consensus guidelines on the management of food allergy in the school

setting recommend food allergic students have an individualized emer-

gency care plan (ECP) as well as epinephrine available at all times. This

study examined whether food allergic children (K-12) had ECPs and

epinephrine at school.

METHODS: Data regarding ECPs, epinephrine auto injectors, and type of

food allergies was collected for the 2015-2016 school year from the school

nurses at each school in the district.

RESULTS: Data was available for 5,015 of 5,738 students in the district.

418 (8.33%) students reported food allergies. From kindergarten through

7th grade, the percentage of students with ECPs was 71.8% (171/238), and

the percentage of studentswith epinephrine auto-injectors was 83.6% (199/

238). From8-12 grade, the rate of studentswith ECPs decreased to 5.0% (9/

180), and the rate of epinephrine auto-injectors decreased to 47.2% (85/

180). These figures accounted for students who had documentation of

permission to self-carry epinephrine in the district, including grades 8-12.

CONCLUSIONS: In this suburban school district, there was a significant

decrease in the percentage of students with ECPs and epinephrine auto-

injectors from grades 8-12 compared to grades K-7. Adolescence and

delayed administration of epinephrine are risk factors for poor outcomes

from food allergy anaphylaxis. This data highlights a gap in anaphylaxis

preparedness in the school setting, and suggests an opportunity for targeted

educational efforts towards this high risk population.

699 National School Nurse Survey of Epinephrine Use
in Schools

Michael Pistiner, MD, MMSc1, and Julie Wang, MD2; 1Harvard

Vanguard Medical Associates, Boston, MA, 2Icahn School of Medicine

at Mount Sinai, New York, NY.

RATIONALE: New regulations addressing epinephrine in school are now

widespread throughout the U.S.

METHODS: An anonymous electronic survey was distributed via the

email list serve for the National Association of State School Nurse

Consultants. The State School Nurse Consultants had the option to share

with school nurses in the states that they represent.

RESULTS: 1486 responders started the survey, 1,285 (86%) completed all

survey questions. The majority represented 9 states (>20 participants from

each), but other states were also represented. 41.4 % reported having ever

administered epinephrine.

For the 2015-2016 (2014-2015) school year 15% (24%) of participants

reported that at least one dose of epinephrine was administered in their

school(s) by anyone, themselves included. 2.7% (4.3%) reported that

epinephrine was administered by unlicensed staff. Epinephrine was admin-

istered by a licensed school nurse to someone without a known prior allergy

in 4.8% (8%); unlicensed staff administered epinephrine to someonewithout

a known history in 0.98 % (1.6%). 1.7% (2.9%) reported >1 dose of

epinephrinewas needed for a single event of anaphylaxis before EMSarrival.

CONCLUSIONS: Epinephrine use in schools is significant, and is being

given by both licensed and unlicensed school staff for individuals with

known and unknown histories of allergies. Although epinephrine use by

unlicensed staff is less frequent than by licensed school nurses, these

results support the importance of staff training.

700 Are Educational Programs to Treat Anaphylaxis
Effective?

Ulrike Lehnigk1, Martin Karjalainen2, and Duncan Brown3; 1Allergo-

pharma GmbH & Co.KG, Reinbek, Germany, 2Allergopharma GmbH &

Co. KG, Reinbek, Germany, 3Xcenda, LLC., Palm Harbor, FL.

RATIONALE: The purpose was to understand and evaluate patient

characteristics, concordance with post discharge care, health care resource

utilization and repeated events among adults and children with an inpatient

or Emergency Department (ED) claim for anaphylaxis in theUnited States.

METHODS: For retrospective analysis the Truven Healthcare

MarketScan� database was used to assess pre- and post-event epinephrine

auto-injector (EAI) prescriptions and Health Care Resource Utilization

associated with these prescriptions.

RESULTS: The study comprised 10189 adults (age >18) and 3891

pediatric patients (age <18). 11.7% of patients seen in the ED were

admitted to inpatient care and spent 2.7 days on average in the hospital. At

the time of the index event 83.3% of patients did not have a prescription for

an EAI filled. Only 12.1% of patients had the minimum of 1 EAI

prescription refill. The mean number of days from last prescription to

anaphylactic event was 2350 days.

CONCLUSIONS: A significant portion of patients are transitioned to

inpatient care from the ED resulting in greater healthcare utilization. The

data indicate that patients demonstrate suboptimal maintenance of EAI

prescriptions placing them at risk for life threatening events and question-

ing the preparedness of patients and caregivers for the management of an

anaphylactic event. Given the low active prescription level it appears

patients are not proactively prepared for an anaphylactic event which may

lead to costly ED visits and hospital admissions.

701 The Impact and Safety of an Updated Anaphylaxis
Clinical Pathway in a Busy Pediatric Emergency
Department

Juhee Lee, MD, Bonnie Rodio, BSN, RN, CEN, CPHQ, Jane

Lavelle, MD, Megan Ott Lewis, MSN, RN, CPNP, Jennifer

Molnar, CRNP, Cynthia Jacobstein, MD, Sarah Hadley, RN, Rachel En-

glish, Lisa Zielinski, RN, Nicholas Tsarouhas, MD, and Terri F. Brown-

Whitehorn, MD FAAAAI; The Children’s Hospital of Philadelphia, Phil-

adelphia, PA.

RATIONALE: Recommended durations of observation following

anaphylaxis have been widely variable, with many ranging from 8 to 24

hours. Prolonged durations often prompt admission for ongoing

observation.

METHODS: We revised the anaphylaxis clinical pathway of the

Emergency Department (ED) of the Children’s Hospital of Philadelphia

to decrease the recommended length of observation from 8 to 4 hours. We

reviewed the medical records of ED patients diagnosed with anaphylaxis

between April 2013 and April 2016 and compared rates of admission and

return visits between the 18 months prior to (baseline cohort) and the 18

months following (update cohort) the pathway revision.

RESULTS: A total of 439 patients (median age 6 years) were diagnosed

with anaphylaxis over 3 years, with 182 patients in the baseline cohort and

257 patients in the update cohort. Overall admission rate decreased from

58.2% (106/182) in the baseline cohort to 24.5% (63/257) in the update

cohort (p<0.0001). Patients discharged from the ED had epinephrine auto-

injectors in hand. Following discharge, 1.3% (1/76) of the baseline cohort

and 2.6% (5/194) of the update cohort returned to the ED within 72 hours

(p50.52). None of the revisits in either cohort were for severe symptoms or

anaphylaxis.

CONCLUSIONS: Decreasing the recommended length of observation

following anaphylaxis from 8 to 4 hours in a pediatric ED resulted in a near

60% reduction in the overall admission rate while the rate of return visits

remained similar. A 4-hour length of observation appears safe and could

drastically improve ED patient flow and decrease hospitalization rates.
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702 An Analysis of Anaphylaxis Cases at a Single
Pediatric Emergency Department in Over One Year

Christopher D. Wright1, Mindy Longjohn, MD1, Phillip L.

Lieberman, MD, FAAAAI2,3, and Jay A. Lieberman, MD, FAAAAI4;
1The University of Tennessee Health Science Center, Memphis, TN, 2Uni-

versity of Tennessee, Memphis, TN, 3Allergy and Asthma Associates,

Germantown, TN, 4Division of Allergy and Immunology, Department of

Pediatrics, The University of Tennessee Health Science Center, Memphis,

TN.

RATIONALE: Case series of anaphylaxis can vary regarding causes,

treatments, and follow up of patients.We sought to define these variables at

a pediatric ED over a single calendar year.

METHODS: We identified all ED visits with the following ICD-9 codes:

995.XX (allergic reactions) and 989.5 (sting or venom reaction) for one

calendar year (1/1/2014 through 12/31/2014). Cases were reviewed by an

allergist (JAL) and an emergencymedicine physician (ML) to identify true

anaphylaxis cases using Sampson criteria. Any questionable or disputed

case was reviewed and ruled on by an expert in anaphylaxis (PL).

RESULTS: We identified 927 unique ED visits. Of which, 40 were

determined to definitively meet anaphylaxis criteria. Median age of cases

was 6.5 years. 70% of cases were male, and 80% were African American.

The most commone trigger was foods (65%) and other triggers included

venom/insect sting (12.5%) and medications (5%), while 18% were

idiopathic. All cases had multi-organ involvement with 98% of cases

having skin involvement, 78% having lower respiratory symptoms, and

40% having GI symptoms. There were no deaths. Only 33% of cases

received epinephrine at some point in their care. Only 12 cases (30%)

mentioned referral or were referred to an allergist and only 4 of these were

actually seen by an allergist in follow-up care.

CONCLUSIONS: At our center, true anaphylaxis remains rare, and foods

are the most common trigger. Cases seem to continue to be undertreated

and follow-up with an allergist was very rare.

703 Dispensing Patterns of Epinephrine Auto-Injectors
for Treatment of Anaphylaxis in Manitoba Children
and Uptake of Allerject (Auvi-Q)

Herman Tam, MD, MSc, F. Estelle R. Simons, MD FAAAAI, and Elinor

Simons, MD, PhD, MSc, FAAAAI; University of Manitoba, Winnipeg,

MB, Canada.

RATIONALE: Epinephrine is the first-line medication for treatment of

anaphylaxis. We evaluated dispensing patterns for epinephrine auto-

injectors (EAIs) in Manitoba from the time Allerject (Auvi-Q) became

available until its recall.

METHODS: Using the Drug Programs Information Network (DPIN)

administrative pharmaceutical claims database in Manitoba, Canada, we

analyzed dispensing data for EAIs among children ages 0-16 years from

February 2013 to May 2015, inclusive. We evaluated the absolute number

and percent of EAIs dispensed overall and as first dispensings (EAIs

dispensed for children with no previous EAIs dispensed). Using multivari-

able logistic regression, we calculated the change in Allerject dispensing

over the study period.

RESULTS: In 2 years, EAIs were dispensed 15,755 times for 7390

children. The total number of EAIs dispensed increased in each year

studied. In 2013, 2014, and 2015, Allerject dispensings accounted for an

increasing proportion of EAI dispensings (17%, 38%, and 47% for the 0.3-

mg dose and 13%, 30%, and 40% for the 0.15-mg dose, respectively,

p<0.0001). Similarly, when considering only first EAI dispensings, the

percent of dispensed Allerjects increased each year; among new 0.3-mg

EAI prescriptions in 2015, more Allerjects (52%) were dispensed than

EpiPens (48%). Significantly more Allerjects were dispensed in 2015

versus 2013 (OR 4.46, 95% CI: 4.02-4.95), after adjustment for age,

dispensing of concomitant asthma medication, income, and rural versus

urban residence.

CONCLUSIONS: From its introduction in Manitoba until its recall,

Allerject dispensings increased steadily. Preferences for different product

designs might influence EAI selection (Camargo CA et al. J Allergy Clin

Immunol Pract 2013;7:266–72).

704 Provider Barriers to Epinephrine Autoinjector
Prescription in Patients with Anaphylaxis

Aarti Pandya, MD1, William Adams2, and Joyce C. Rabbat, MD1; 1Loy-

ola University Medical Center, Maywood, IL, 2Loyola University Chicago

Health Sciences Division, Maywood, IL.

RATIONALE: Epinephrine is the first line of treatment for anaphylaxis;

delayed administration of epinephrine is associated with an increased risk

of hospitalizations and fatal reactions. Little data exists on provider

barriers to the proper prescribing of epinephrine autoinjectors. Our

objective is to identify what barriers exist among physicians for prescribing

epinephrine autoinjectors, appropriate patient education of epinephrine

autoinjectors, and anaphylaxis recognition.

METHODS: An anonymous physician survey was conducted in the

Emergency Department, Internal Medicine, Pediatrics, Surgery, and

Subspecialties. When inquiring about epinephrine autoinjectors we

focused specifically on EpiPen�, the most widely recognized and pre-

scribed device.

RESULTS: A total of 167 physicians responded to the survey. Emergency

room physicians were 5.59 (95% CI: 1.64 – 19.04) times more likely to

properly identify anaphylaxis than other physicians (p5 .01). Among the

124 physicians who reported comfort with diagnosing anaphylaxis, none

correctly identified all five of the anaphylactic reactions in a list of patient

scenarios. Physicians were significantly more likely to identify anaphy-

laxis if cutaneous symptoms were present. Physicians with medical

training on epinephrine autoinjectors were 3.37 (95% CI: 1.74 – 6.55)

times more likely to report comfort teaching a patient how to use one,

but 26.95% of physicians reported no training on epinephrine autoinjec-

tors. The most commonly reported barrier to using an EpiPen�was unfa-

miliarity with how to use it.

CONCLUSIONS: Many non-ER physicians do not accurately identify

anaphylaxis. Several physicians report lack of proper training on the

EpiPen� and unfamiliarity with how to use the device.
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705 Rate and Management of Anaphylaxis in Adult
Patients at a Tertiary Care Centre Emergency
Department

Adil Adatia, MD1, Moshe Ben-Shoshan, MD, MSc2, Ann E. Clarke, MD,

MSc, FRCPC3, Edmond S. Chan, MD, FAAAAI4, Greg Shand, MSc5,

Scott Delaney, MD6, and Yarden Yanishevsky, MD, MRCPI, FACAAI,

FAAAAI7; 1Department of Medicine, University of Alberta, Edmonton,

Alberta, Edmonton, AB, Canada, 2Division of Pediatric Allergy and Clin-

ical Immunololgy, Department of Pediatrics, Montreal Children’s Hospi-

tal, Montreal, Quebec, Montreal, QC, Canada, 3Division of

Rheumatology, Department of Medicine, Cumming School of Medicine,

University of Calgary, Calgary, Alberta, Canada, Calgary, AB, Canada,
4Division of Allergy & Immunology, Department of Pediatrics, Faculty

of Medicine, University of British Columbia, BC Children’s Hospital,

Vancouver, British Columbia, Vancouver, BC, Canada, 5Division of Clin-

ical Epidemiology, McGill University Health Centre, Montreal, Quebec,

Montreal, QC, Canada, 6Department of Emergency Medicine, McGill

University Health Centre, Montreal, Quebec, Montreal, QC, Canada,
7Section of Allergy & Clinical Immunology, Department of Pediatrics,

University of Alberta, Edmonton, Alberta, Canada, Edmonton, AB,

Canada.

RATIONALE: To compare the rate, triggers and management of

anaphylaxis between adult emergency departments (ED) in Western and

Eastern Canada.

METHODS: As part of the Cross-Canada Anaphylaxis Registry (C-

CARE), we conducted a chart review of adults presenting with allergy-

related ICD-10 codes to a tertiary care centre ED in Western Canada

(Edmonton, Alberta) between March 1, 2011 and February 28, 2012.

Anaphylaxis cases were defined as those that fulfilled the published

consensus definition for anaphylaxis. Clinical and management data were

collected and compared to published data from an ED in Eastern Canada

(Montreal, Quebec).

RESULTS: Among 59,195 presentations to the Edmonton ED, 0.22%

(95% CI 0.19%, 0.27%) were due to anaphylaxis. Food was the trigger in

57.1% (48.3%, 65.7%), mainly tree nut (21.0% (12.5%, 31.9%) of food-

triggered cases). Epinephrine was used in 54.9% (46.0%, 63.5%) and

41.3% (32.9%, 50.2%) were prescribed an auto-injector. In Montreal,

0.26% (0.21%, 0.32%) of ED presentations were due to anaphylaxis, and

63.3% (52.9%, 72.6%) were triggered by food, primarily shellfish (12.9%

(6.1%, 24.4%) of food-triggered cases). Epinephrine was used to treat

49.0% (38.8%, 59.2%) of patients and 67.1% (55.3%, 77.2%) were

prescribed an auto-injector.

CONCLUSIONS: In Western and Eastern Canada, anaphylaxis ac-

counted for over 0.2% of adult ED visits and was mainly due to foods.

Tree nuts rather than shellfish were the main food triggers in Western

Canada. Given the poor adherence to guidelines stipulating epinephrine

use in all anaphylaxis cases, education programs promoting early

epinephrine use are required across the country.

706 Adequacy of Current Epineprhine Autoinjector
Needle Length to Reach Muscle Under Simulated
Compression in Adults

Suzanne S. Teuber, MD, FAAAAI1,2, Michael Corwin3, Radhika-

Kadakia4, Michael Cronan3, and Nancy Ekeke1; 1UC Davis School of

Medicine, Division of Rheumatology, Allergy and Clinical Immunology,

Sacramento, CA, 2Veterans Affairs Northern California Healthcare

System, Mather, 3UC Davis School of Medicine, Department of

Radiology, Sacramento, CA, 4Kaiser Permanente, Sacramento.

RATIONALE: The needle length of epinephrine autoinjectors (EIA) is

not adequate for IM injection in some patients, but pressure on an

ultrasound transducer in previous reports, to mimic activation pressure,

decreased the skin-to-muscle distance. We have extended these

observations by using a standardized method of compression to confirm

that compression can change the skin-to-muscle distance.

METHODS: Convenience sample of adult patients who consecutively

agreed to participate in the study. The protocol was approved by the IRB.

Demographic data were obtained, including height and weight. The skin-

to-muscle distance at a consistent location on the right anterolateral thigh

was calculated with and without addition of a 7 lb weight to an endovaginal

ultrasound transducer which was a similar size to an EIA.

RESULTS: Eighty-three consented to participate: 58 female, 25 male,

mean age 49.7 years (5 African-American, 4 Asian, 57 Caucasian, 3

Filipino, 11 Hispanic, 3 Other). Thirty-three of 83 (40%) had a calculated

BMI >30. At baseline without compression, 39 of 83 (47%) had a skin-to-

muscle distance >1.59 cm, but this decreased to only 7 of 83 (8.4%) with

compression. All 7were female, with amean calculatedBMI of 33.9, range

25-51.5.

CONCLUSIONS: With the addition of a 7 pound weight to the transducer

to mimic the force needed to activate an EIA, 32 of the 39 patients (82%)

with a baseline skin-to-muscle distance>1.59 cm nowwere in the range for

intramuscular penetration of the most commonly prescribed EIA contain-

ing a 0.3 mg dose in the United States.

707 Changes in Emergency Department Concordance
with Guidelines for the Management of Food-
Induced Anaphylaxis: 1999-2001 Versus 2013-2015

Sunday Clark, ScD1, Krislyn M. Boggs, MPH2, Diana S. Balekian, MD2,

Kohei Hasegawa, MD, MPH2, and Carlos A. Camargo, MD, DrPH2;
1Weill Cornell Medical College, New York, NY, 2Massachusetts General

Hospital, Boston, MA.

RATIONALE: Awareness about food allergy and food-induced anaphy-

laxis has increased dramatically over the past decade. However, it remains

unclear whether concordance with guidelines for the management of food-

induced anaphylaxis has improved over time. Our objectivewas to describe

changes in emergency department (ED) concordance with guidelines for

the management of food-induced anaphylaxis.

METHODS: We performed chart review for patients with food-induced

acute allergic reactions seen in one of twelve EDs during two time periods:

1999-2001 and 2013-2015. Visits were identified similarly across years –

e.g., using ICD-9-CM codes 693.1, 995.60, 995.61-995.69, 995.0, and

995.3. Anaphylaxis was defined as an acute allergic reaction with

involvement of 2+ organ systems or hypotension. We compared concor-

dance between time periods for four guideline recommendations: 1)

treatment with epinephrine, 2) referral to an allergist/immunologist, 3)

instructions to avoid offending allergen, and 4) discharge prescription for

epinephrine auto-injector (EAI).

RESULTS: The analytic cohort included 980 patients (380 from 1999-

2001 vs. 600 from 2013-2015). Overall, 530 patients had food-induced

anaphylaxis (199 [52%] vs. 331 [55%], respectively). Any treatment with

epinephrine (pre-ED or in the ED) increased over time (37% vs. 58%;

P<0.001). While documentation for referral to an allergist/immunologist

and instructions to avoid the offending allergen did not change (both

P>0.05), prescriptions for EAI at discharge increased from 27% to 62%

(P<0.001). Receipt of 3+ guideline recommendations remained low but

tripled over the study interval (9% vs. 26%; P<0.001).

CONCLUSIONS: Over the ;15-year study interval, we observed

clinically and statistically significant increases in ED concordance with

epinephrine-related guidelines for food-induced anaphylaxis.
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708 Longitudinal Differences In Treatment Of
Anaphylaxis Presenting To Pre-hospital
Emergency Services In Rural Quebec

Debanjana Das, MD, MBT1, Arjun Rash, MD2, Ann E. Clarke, MD,

MSc, FRCPC3, Jocelyn Moisan4, Edmond S. Chan, MD, FAAAAI5, Har-

ley Eisman, MD6, and Moshe Ben-Shoshan, MD, MSc7; 1Department of

Family Medicine, McGill University, Montreal, QC, Canada, 2McGill

University Health Centre, Montreal, QC, Canada, 3Division of Rheuma-

tology, Department of Medicine, Cumming School of Medicine, Univer-

sity of Calgary, Calgary, Alberta, Canada, Calgary, AB, Canada,
4Directeur M�edical R�egional des Services Pr�ehospitaliers D’urgence de

L’Outaouais, Quebec, Canada, Gatineau, QC, Canada, 5Division of Al-

lergy & Immunology, Department of Pediatrics, Faculty of Medicine, Uni-

versity of British Columbia, BC Children’s Hospital, Vancouver, British

Columbia, Vancouver, BC, Canada, 6Department of EmergencyMedicine,

Montreal Children’s Hospital, McGill University Health Center, Montreal,

Quebec, Montreal, QC, Canada, 7Division of Pediatric Allergy and Clin-

ical Immunololgy, Department of Pediatrics, Montreal Children’s Hospi-

tal, Montreal, Quebec, Montreal, QC, Canada.

RATIONALE: As part of the Cross-Canada-Anaphylaxis-Registry (C-

CARE), we aimed to assess data collected prospectively over three years

on pre-hospital anaphylaxis cases managed by paramedics in Outaouais,

rural Quebec.

METHODS: A software program prospectively recorded clinical char-

acteristics and management of anaphylaxis cases. Univariate and multi-

variate logistic regression were compared to identify factors associated

with reaction severity and administration of epinephrine.

RESULTS: Amongst a total of 101,136 ambulance calls of which 81,640

required transport, 345 cases of anaphylaxis were identified - 0.34% [95%

CI, 30.1%, 38.0%] among all ambulance calls and 0.42% [95% CI, 38.0%,

47.0%] among those requiring transport. The median age among all cases

was 47.3 years and 61.7% were females. Common triggers included food

(36.8% [95%CI, 31.8%, 42.2%]), drugs, (22.0% [95%CI, 17.8%, 26.8%])

and venom (18.2%, [95% CI, 14.4, 22.8]). Older age, male gender and a

venom trigger were associated with severe reactions [ORa51.0 (1.0,1.02),

2.0(1.2,3.3), and 2.0 (1.1,3.6) respectively]. Among all reactions, 28.1%

[95% CI, 23.5, 33.2]) were severe, defined when hypotension or hypoxia

(saturation <_92%) developed. Of patients with severe or moderate

anaphylaxis (crampy abdominal pain/diarrhea/recurrent vomiting/dys-

pnea/stridor/cough/wheeze), 21.5% [95 CI, 17.1, 26.8] were not admin-

istered epinephrine. Cases in which antihistamines were given prior to

paramedic arrival were more likely managed without epinephrine (odds

ratio adjusted; ORa 52.0 [95% CI 1.2,3.4]).

CONCLUSIONS: Given that antihistamines maymask symptoms but not

stop the progression of anaphylaxis, the study highlights a need for

increasing awareness among those delivering pre-hospital care regarding

the recognition and appropriate use of epinephrine.

709 Disparities in Pre-Emergency Department
Epinephrine and Antihistamine Use for
Anaphylaxis

Deepa Joshi, MD1, Jennifer Trainor, MD1, George Lales, MS-MIS1,

Zachary Pittsenbarger, MD1, Marjorie Yarbrough, MPH2, Ruchi S.

Gupta, MD, MPH2,3, and Bridget Smith, PhD2,4; 1Ann & Robert H. Lurie

Children’s Hospital of Chicago, Chicago, IL, 2Northwestern University,

Chicago, IL, 3Ann and Robert H. Lurie Children’s Hospital of Chicago,

Chicago, IL, 4Center for Innovation Complex Chronic Healthcare, VA,

Chicago, IL.

RATIONALE: Anaphylaxis is a potentially life-threating reaction

requiring prompt treatment. Most pediatric patients present to the

emergency department (ED) but factors that affect pre-ED administration

of essential medications are not well understood.

METHODS: One year after developing an ED reporting tool for

anaphylaxis, we analyzed associations between patient characteristics

and receipt of pre-ED epinephrine and diphenhydramine using descriptive

statistics, chi-square tests, and Fischer’s exact tests.

RESULTS: 209 cases were identified. Fewer Hispanic children received

pre-ED epinephrine compared to other children (3.5% vs. 19.7%, p

50.002), while age, sex, and type of allergic exposure were not

significantly different. Additionally, more white children received pre-

ED epinephrine compared to children of color (23.0% vs. 8.3%, p 5
0.003). Children with Medicaid also received pre-ED epinephrine less

compared to children with private insurance (2.1% vs. 19.6%, p5 0.006).

Children younger than 12 years of age received pre-ED diphenhydramine

less compared to older children (26.6% vs. 52.9%, p50.001), while sex,

race, and insurance type were not significantly different. Only 19.3% of

Hispanic children received diphenhydramine compared to 38.2% of other

kids (p50.01).

CONCLUSIONS: In this cohort ethnicity, race, and insurance status were

associated with pre-ED epinephrine use while ethnicity and age were

associated with pre-ED diphenhydramine use. In an EDwhere greater than

50% of the population has Medicaid and/or is Hispanic, this study

highlights striking disparities in pre-ED administration of potentially

life-saving medications.

710 Serum tryptase levels among Brazilian patients:
correlation with severity of anaphylaxis

Luisa Karla P. Arruda, MD, PhD, FAAAAI1, Vinicius Aniceto2, Luana

S. M. Maia, MSc2, and Janaina M. L. Melo, MD, PhD2; 1Ribeirao Preto

Medical School - University of Sao Paulo, Ribeirao Preto, Brazil,
2Ribeirao Preto Medical School - University of Sao Paulo, RIBEIRAO

PRETO, Brazil.

RATIONALE: A relationship of elevated serum basal tryptase(sBT) and

severity of anaphylaxis, and association of high sBT with mastocytosis

have been shown. Our aim was to correlate sBT level with severity of

anaphylaxis and type of trigger factor among Brazilian patients.

METHODS: Twenty-five patients (14 men) attending a hospital-based

Allergy and Immunology Clinic were selected by having had at least one

episode of anaphylaxis and were divided into 4 groups, according to the

trigger factor responsible for their first episode of anaphylaxis: food, drugs,

Hymenoptera venom and idiopathic. Ages varied from 5 to 67 years, with

median of 26 years-old. sBT levels were assessed by the Immuno-CAP

Tryptase immunoassay. According to signs and symptoms, the first

anaphylactic episode was classified into four grades of severity (I-IV), ac-

cording to Ring J et. Al, Lancet, 1977.

RESULTS: Tryptase levels ranged from 2.74 to 8.58mg/L. There were no

significant differences of sBT levels according to the trigger factor. Mean

levels of sBT were: 5.38; 6.44; 4.85 and 4.53mg/L for patients who had

anaphylaxis to foods, drugs, hymenoptera venom and idiopathic, respec-

tively. Severity was classified as grade II (3 patients), III (17 patients) and

IV (5 patients). Significantly lower levels of sBTwere observed in patients

with disease severity grades II/III, as compared to grade IV, with mean

levels of 4.82 and 6.51mg/L, respectively (CI -2.94 to -0.31, p<0.05).

CONCLUSIONS: Among Brazilian patients with anaphylaxis, higher

sBT were found in patients with more severe anaphylaxis. None of the

patients presented sBT levels which prompted us to investigate

mastocytosis.
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711 Increasing the Accuracy of Notification of
Anaphylaxis Deaths in Brazil through the
International Classification of Diseases (ICD)-11
Revision

Luciana Kase Tanno,MD, PhD1,2, Ana L. Bierrenbach, MD, PhD3, Moi-

ses A. Calderon, MD, PhD4, Aziz Sheikh5, F. Estelle R Simons, MD,

PhD6, and Pascal Demoly, MD, PhD7; 1Division of Allergy, D�epartement

de Pneumologie et Addictologie, Hôpital Arnaud de Villeneuve - Univer-

sity Hospital of Montpellier, Montpellier, France, 2Hospital S�ırio-Libanês,
S~ao Paulo, Brazil, S~Af Âf ~A,Â£o Paulo, Brazil, 3Sanas Epidemiology and

Research, S~ao Paulo, Brazil, 4Section of Allergy and Clinical Immu-

nology, Imperial College London, National Heart and Lung Institute,

Royal Brompton Hospital, London, United Kingdom, 5Asthma UK Centre

for Applied Research, Usher Institute of Population Health Sciences and

Informatics, The University of Edinburgh, Edinburgh, United Kingdom,
6Section of Allergy & Clinical Immunology, Department of Pediatrics

& Child Health, University of Manitoba, Winnipeg, Canada, 7Sorbonne

Universit�es, UPMC Paris 06, UMR-S 1136, IPLESP, Equipe EPAR, Paris,

France.

RATIONALE: In 2012, an analysis of the Brazilian mortality database

demonstrated under-notification of anaphylaxis deaths due to difficult

coding under the International Classification of Diseases (ICD)-10. This

work triggered a cascade of strategic international actions supported by the

Joint Allergy Academies and the ICDWorld Health Organization (WHO)

representatives to update the classifications of allergic disorders for the

ICD-11 revision. These efforts have resulted in the construction of the new

‘‘Allergic and hypersensitivity conditions’’ section under the ‘‘Disorders of

the Immune system’’ chapter. We propose to analyze the capacity of the

new ICD-11 revision to capture anaphylaxis deaths.

METHODS: We re-estimated the anaphylaxis deaths that occurred in

Brazil during the period 2008 to 2010, utilizing this new framework and the

database of the Brazilian mortality information system that had initially

been extracted in May 2011. However, in 2016, a manual review of each of

the 3,638 records was performed.

RESULTS: We identified 639 anaphylaxis deaths, of which 95% were

classified as ‘‘definitive anaphylaxis deaths’’. In contrast to the 2012

published data, we found a higher number of cases; moreover, all 606

definitive anaphylaxis deaths would be considered as underlying causes of

death utilizing the ICD-11 revision.

CONCLUSIONS: Clearer was the effect on the accuracy reaching 95%

for definite anaphylaxis when ICD11 was used. This study is the first real-

life example of how the new ‘‘Allergic and hypersensitivity conditions’’

section of the forthcoming ICD-11 can improve the quality and accuracy of

official vital statistics data and the visibility of an important public health

concern.

712 Peri-operative Anaphylaxis: Evaluation and
Management for Outpatient Testing

Patricia L. Lugar, MD, MS1, and Renee Kleris, MD2; 1Medicine, Duke

University Medical Center, Durham, NC, 2Duke University Medical Cen-

ter, Durham, NC.

RATIONALE: Beyond acute management, the challenge of evaluating

peri-operative anaphylaxis rests not only on number of possible exposures

but also designing testing protocols. We serve a large area in the Southeast

where referrals for peri-operative anaphylaxis are not uncommon. We

reviewed our outpatient testing protocols, testing outcomes and safety in

this setting.

METHODS: A retrospective chart review identified patients who

completed outpatient evaluation and testing for peri-operative anaphylaxis

during 2010-2015. We recorded demographics, reported allergic reaction,

skin testing results (skin prick test-SPT and intradermal-ID), and where

appropriate outcome of drug challenge, serum specific IgE, serum tryptase,

subsequent use of medications and whether the allergy list was updated or

revised in the electronic medical record.

RESULTS: Complete testing data was available for 20 patients

comprising a total of 54 testing procedures. The medications tested

included local anesthetics (22), neuromuscular blocking agents (20),

sedatives/anesthesia (5), topical antiseptics (2) and other (5). Four patients

had positive skin prick (SPT) test/intradermal (ID) to cisatracurium,

followed by tetracaine (1), alcaine (1), versed (1) and fentanyl (1). One

patient had an elevated tryptase suggestive of a mast cell disorder.

CONCLUSIONS: Peri-operative anaphylaxis is underreported with

estimates of 100 in one million surgical procedures. Generally testing is

limited to evaluation at academic centers. A literature review identifies

neuromuscular blocking agents as the most common cause for anaphylaxis

in this setting. In this reviewwe identified the cause for anaphylaxis in eight

of the twenty patients tested. Limitations in evaluation include requirement

of the full anesthesia record and using appropriate testing protocols.

713 Anaphylaxis During Exercise In A Pediatric
Population

Arjun Rash, MD1, Debanjana Das, MD, MBT2, Natacha Tardio, MD3,

Harley Eisman, MD4, Edmond S. Chan, MD FAAAAI5, Ann E.

Clarke, MD, MSc, FRCPC6, and Moshe Ben-Shoshan, MD, MSc7;
1McGill University Health Centre, Montreal, QC, Canada, 2Department

of Family Medicine, McGill University, Montreal, QC, Canada, 3The

Research Institute of the McGill University Health Center, Montreal,

QC, Canada, 4Department of Emergency Medicine, Montreal Children’s

Hospital, McGill University Health Center, Montreal, Quebec, Montreal,

QC, Canada, 5Division of Allergy & Immunology, Department of Pediat-

rics, Faculty of Medicine, University of British Columbia, BC Children’s

Hospital, Vancouver, British Columbia, Vancouver, BC, Canada, 6Divi-

sion of Rheumatology, Department of Medicine, Cumming School of

Medicine, University of Calgary, Calgary, Alberta, Canada, Calgary,

AB, Canada, 7Division of Pediatric Allergy and Clinical Immunololgy,

Department of Pediatrics, Montreal Children’s Hospital, Montreal,

Quebec, Montreal, QC, Canada.

RATIONALE: Exercise may be the sole trigger of anaphylaxis (Exercise-

Induced Anaphylaxis [EIA]), it can co-trigger anaphylaxis with food

allergens (Food-Dependent Exercise-Induced Anaphylaxis [FDEIA]) or it

can be a cofactor in anaphylaxis regardless of trigger. We aimed to

determine sociodemographics, clinical characteristics and management of

exercise-related anaphylaxis cases (ERAC) in a pediatric anaphylaxis

cohort recruited at the Montreal Children’s Hospital Emergency

Department (MCHED).

METHODS: Between April 2011 and 2016, data was collected through a

standardized questionnaire. Post-ED follow-up records were reviewed

when available and consenting parents were contacted regarding post-ED

follow-up with an allergist.

RESULTS: Among 1262 anaphylaxis cases presenting to theMCHED, 70

occurred during exercise and were defined as ERAC [5.5% [95%CI, 4.4%,

7.0%]. The mean age was 11.6 years and 55.7% were males. Epinephrine

was administered prior to ED arrival in 37.1%, in the ED in 41.4% and in

both settings in 5.7% of ERAC.

Thirty-nine cases were followed-up with chart reviews or phone calls. Four

(10.3%) were diagnosed as EIA, three (7.7%) as FDEIA and eight (20.5%)

as idiopathic. Exercise was found to be a cofactor with: food 17/39

(43.6%), pollen 3/39 (7.7%), venom 2/39 (5.1%), and other precipitants 2/

39 (5.1%). Only 2 of 39 (5.1%) ERAC underwent an exercise challenge but

no cases diagnosed as EIA underwent exercise challenge.

CONCLUSIONS: Exercise was more frequently a cofactor than a direct

trigger of anaphylaxis. Diagnosis of EIA or FDEIAwas rarely established

through the use of appropriate confirmatory tests.
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714 Management of Exercise-Induced Anaphylaxis
with Omalizumab

Mohini Pathria, and Juan Guarderas; University of Florida, Gainesville.

RATIONALE: Omalizumab is a monoclonal antibody against immuno-

globulin E used for management of moderate to severe allergic asthma.

Exercise induced anaphylaxis is a rare condition characterized by diffuse

pruritis, urticaria, and wheezing that can progress to life threatening

laryngeal edema and hypotension with continued physical activity. We

present a patient with exercise-induced anaphylaxis successfully treated

with omalizumab.

METHODS: The patient underwent skin prick testing and pulmonary

function testing. IgE and tryptase levels were collected.

RESULTS: An adolescent male presented with recurrent urticaria, facial

edema, and wheezing after riding his bicycle and playing soccer,

improving with discontinuation of activity. Skin prick testing was positive

for allergies to several types of grass pollen. He tried sublingual

immunotherapy and antihistamines with no improvement. His condition

limited him in making friends and participating in school. Testing revealed

elevated IgE level at 158 (range 0-100 IU/mL) and normal tryptase level at

3.3 (normal <10.9 ug/L). Pulmonary function tests were normal. He was

treated with fexofenadine 180 mg daily, but his symptoms continued. He

started doxepin 10 mg at bedtime and fluticasone 110 mcg 2 puffs twice a

daywith albuterol therapy as needed, but continued to experience recurrent

urticaria and wheezing with activity. He was started on omalizumab

therapy 300 mg subcutaneously every 28 days. After two doses, he noted

significant improvement in symptoms.

CONCLUSIONS: Few reports describe the use of omalizumab in

preventing episodes of exercise-induced anaphylaxis. The utility of this

immunomodulator with exercise-induced anaphylaxis needs to be further

evaluated.

715 Food-dependent exercise-induced anaphylaxis in
children: A single center experience

Seongyoon Song1, Hyun-Ju Cho2, Jisun Yoon2, Song-I. Yang3, Suwon

Chung4, Jaeyoun Kim4, Jinho Yu5, and Soo-Jong Hong, MD, FAAAAI6;
1Department of Pharmacy, Childhood Asthma Atopy Center, Asan Med-

ical Center, Seoul, Korea, The Republic of, 2Department of Pediatrics,

Childhood Asthma Atopy Center, Environmental Health Center, Asan

Medical Center, University of Ulsan College of Medicine, Seoul, Korea,

The Republic of, 3Department of Pediatrics, Hallym University Sacred

Heart Hospital, Hallym University College of Medicine, Anyang, Korea,

The Republic of, 4Department of Pharmacy, Asan Medical Center, Seoul,

Korea, The Republic of, 5Department of Pediatrics, Childnood Asthma

Atopy Center, Asan medical center, University of Ulsan College of Med-

icine, Seoul, Korea, The Republic of, 6Department of Pediatrics, Child-

hood Asthma Atopy Center, Environmental Health Center, Asan

Medical Center, University of Ulsan College of Medicine, Seoul, South

Korea, Seoul, Korea, The Republic of.

RATIONALE: Food-dependent exercise-induced anaphylaxis (FDEIA)

is a specific form of exercise induced anaphylaxis that develops only when

exercise combined with ingesting a specific food. Clinical features and

diagnostic results of FDEIA in children are investigated in this study.

METHODS: Themedical records of 13 patients younger than 18 years old

diagnosed with FDEIA at Asan Medical Center from January 2003 to

August 2016 were reviewed.

RESULTS: Demographics of 13 patients with Food-dependent exercise-

induced anaphylaxis showed that 13 to 17-years-old patients (mainly male

(n510)) had 1 to 7 episodes of FDEIA before diagnosis. The most

dominant causative foods were wheat (46%). Other causative factors were

rice, celery, cabbage, soybean, mungbean, and fish. The most common

symptoms were angioedema and urticaria. The skin prick tests and

immunoCAP tests for suspicious foods were positive in 4 of 8 patients

and 9 of 12 patients, respectively. The provocation tests were positive in 7

of 8 patients. The 3 of 7 patients described severe symptoms such as

hypotension, dypnea and were injected epinephrine intravenously. The

average interval between exercise and symptoms was approximately 21.6

minutes.

CONCLUSIONS: The diagnosis of FDEIA is based on either causality

between symptoms and causative factors or tests such as lab, prick test and

provocation. To make exact diagnosis and treatment plan, provocation test

should be conducted. Awareness of medical staffs and patients to diagnosis

and treatment is also important features of FDEIA.

716 Hymenoptera Venom Hypersensitivity Evaluation
(HVHE): Preliminary Results From A Prospective
Study Comparing Skin And In Vitro Testing

Amanda Long, DO, Jeannie Bay, DO, Richard Wu, MD, Sarah

Spriet, DO, and Douglas E. Beakes, MD, FAAAAI; Reed National Mili-

tary Medical Center, Bethesda, MD.

RATIONALE: Hymenoptera venom hypersensitivity is diagnosed based

on a clinical history of a systemic reaction to hymenoptera coupled with

positive skin and/or in vitro testing. Robust data on the concordance

between skin and serum testing is currently lacking in the literature. This

study investigates the concordance between skin and serum specific IgE

(sIgE) to each of the five specific venoms in patients being evaluated for

hymenoptera venom hypersensitivity.

METHODS: Seventeen patients with a history of a systemic reaction to

hymenoptera stings and 42 controls were recruited from the allergy clinic.

Intradermal skin testing (IDST) was performed and serum sIgE to each of

the five specific venoms and a baseline tryptase were measured.

RESULTS: Preliminary data shows an overall higher discordance between

IDST and serum sIgE testing in cases than controls (6.7% vs. 16.5%,

p50.001, CI53.88-22.94). This discordance was observed with all

hymenoptera venom except honey bee. Sensitivity was slightly higher

with serum testing (53% vs. 47%) but specificity was higher with IDST

(95% vs. 79%).

CONCLUSIONS: Preliminary results reveal higher discordance between

IDSTand serum sIgE in cases versus controls for all hymenoptera venoms

except honey bee. These initial results do not support or refute the current

guidelines of pursuing serum sIgE testing to patients with negative IDST

with a positive history. Further investigation and data is necessary to clarify

the role of sIgE testing and its relationship to IDST in all patients with a

positive history of venom hypersensitivity.
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717 Clinical Characteristics, Immediate Treatment, and
Long-Term Management of Venom Allergic
Reactions Presenting to Canadian Pediatric
Emergency Departments and out-of-Hospital
Emergency Services

Lea K. Restivo, BSc1, Ann E. Clarke, MD, MSc, FRCPC2, Jocelyn

Moissan, MD, MSc3,4, Harley Eisman, MD5, Judy Morris, MD, MSc6,

Edmond S. Chan, MD FAAAAI7,8, Greg Shand, MSc9, and Moshe-

Ben-Shoshan, MD, MSc10,11; 1McGill University, Montreal, QC, Canada,
2Division of Rheumatology, Department of Medicine, Cumming School

of Medicine, University of Calgary, Calgary, Alberta, Canada, Calgary,

AB, Canada, 3Emergency Medical Services Outaouais, Outaouais, QC,

Canada, 4Directeur Medical Regional des Services Pre-Hospitaliers

D’Urgence de L’Outaouais, Outaouais, QC, Canada, 5Department of

Emergency Medicine, Montreal Children’s Hospital, McGill University

Health Center, Montreal, Quebec, Montreal, QC, Canada, 6Department

of Emergency Medicine, Sacre-Coeur Hospital, Quebec, Montreal, QC,

Canada, 7Division of Allergy & Immunology, Department of Pediatrics,

Faculty of Medicine, University of British Columbia, BC Children’s

Hospital, Vancouver, British Columbia, Vancouver, BC, Canada, 8BC

Children’s Hospital, Vancouver, BC, Canada, 9Division of Clinical

Epidemiology, McGill University Health Centre, Montreal, Quebec,

Montreal, QC, Canada, 10The Research Institute of the McGill University

Health Centre, Meakins- Chrisitie Laboratories, Division of Paediatric

Allergy and Clinical Immunology, Department of Paediatrics, Montreal

Children’s Hospital, Montreal, QC, Canada, 11Division of Pediatric

Allergy and Clinical Immunololgy, Department of Pediatrics, Montreal

Children’s Hospital, Montreal, Quebec, Montreal, QC, Canada.

RATIONALE: There is little Canadian data on the short and long-term

treatment of allergic reactions due to Hymenoptera venom. This study

examines the characteristics and short and long-term management of

venom triggered anaphylaxis cases (VTAC).

METHODS: The Cross-Canada Anaphylaxis Registry (C-CARE) enrolls

anaphylactic cases presenting to emergency departments (EDs) and out-of-

hospital emergency medical services (EMS). We utilized C-CARE to

identify VTAC that presented to EDs at the Montreal Children’s Hospital

and Sacre-Coeur Hospital, and to EMS inWestern Quebec from June 2013

to May 2016. ED physicians and EMS paramedics documented charac-

teristics, triggers, and management using standardized forms. Consenting

patients were contacted regarding long-term management. Multivariate

logistic regression was used to identify factors associated with epinephrine

treatment and severe reactions.

RESULTS: Among 83 VTAC cases, 49.4% (95%CI 38.3%, 60.5%) were

moderate and 37.3% (95%CI 27.2%, 48.7%)were severe. Epinephrinewas

administered to 81.9% (95%CI 70.7%, 89.7%) of moderate/severe VTAC

and to 77.1% (95%CI 66.3%, 85.3%) of all VTAC. Reactions occurring at

home were more likely managed without epinephrine (OR adjusted 4.6;

95%CI 1.1, 18.79) and older patients had more severe reactions (OR

adjusted 1.03; 95%CI 1.01, 1.06). Twenty-one patients were contacted in

follow-up: 87.5% (95%CI 62.6%, 96.2%) were prescribed an epinephrine

auto-injector, 47.6% (95%CI 26.4%, 69.7%) saw an allergist who

confirmed the allergy, and 54.5% (24.6%, 81.9%) of confirmed allergies

received venom immunotherapy.

CONCLUSIONS: In the majority of VTAC providing long-term data, the

diagnosis is not confirmed and immunotherapy is not prescribed. Hence,

educational programs promoting referral to allergists and subsequent

immunotherapy are required.
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718 Changes in Emergency Department Concordance
with Guidelines for the Management of Insect
Sting-Induced Anaphylaxis: 1999-2001 Versus
2013-2015

Kohei Hasegawa, MD, MPH1, Sunday Clark, ScD2, Krislyn M.

Boggs, MPH1, Diana S. Balekian, MD1, and Carlos A. Camargo, MD,

DrPH3; 1Massachusetts General Hospital, Boston, MA, 2Weill Cornell

Medical College, New York, NY, 3Department of Emergency Medicine,

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

RATIONALE: Changes in emergency department (ED) concordancewith

guidelines for the management of insect sting-induced anaphylaxis are not

known. Building on prior work (Clark et al, JACI2005;116:643-9), we
describe temporal changes in ED concordancewith guidelines for theman-

agement of insect sting-induced anaphylaxis.

METHODS: We performed chart review for patients with insect sting-

induced acute allergic reactions seen in one of ten EDs during two distinct

time periods: 1999-2001 (prior study) and 2013-2015 (new study). Visits

were identified similarly across studies – e.g., using ICD-9-CM codes

989.5, 995.0 and 995.3. Anaphylaxis was defined as an acute allergic

reaction with involvement of 2+ organ systems or hypotension. We

compared concordance between time periods with four guideline recom-

mendations: 1) treatment with epinephrine, 2) referral to an allergist/

immunologist, 3) instructions to avoid the offending allergen, and 4)

discharge prescription for epinephrine auto-injector (EAI).

RESULTS: The analytic cohort included 959 patients (510 from 1999-

2001 vs. 449 from 2013-2015). Overall, 283 patients had insect sting-

induced anaphylaxis (158 [31%] vs. 125 [28%], respectively). Any

treatment with epinephrine (pre-ED or in the ED) increased during over

time (33% vs. 47%; P50.02). While documentation of instructions to

avoid future stings did not change (23% vs. 26%; P50.65) and

documentation for referral to an allergist/immunologist decreased (29%

vs. 13%; P50.003), prescriptions for EAI at ED discharge increased from

34% to 60% (P<0.001).

CONCLUSIONS: Over the ;15-year study interval, we observed

increased ED concordance with epinephrine-related guidelines for the

management of insect sting-induced anaphylaxis. Reasons for the decline

in allergy/immunology referrals merits further study.

719 Severe Anaphylactic Reactions after Stopping
Hymenoptera Venom Immunotherapy. a Clonal
Mast Cell Disorder Should be Suspected

Patrizia Bonadonna1, Giovanni Passalacqua, MD2, F. Reccardini3,

F Lodi Rizzini4, Marina Mauro, MD5, M. Franchini6, M. Pagani7, C. Ron-

callo8, Maria T. Costantino8, and Roberta Zanotti, MD9; 1Allergy Unit and

Multidisciplinary Mastocytosis Outpatient Clinic Azienda Ospedaliera

Universitaria Integrata of Verona, Verona, Italy, 2Allergy and Respiratory

Diseases, IRCCS San Martino Hospital-IST-University of Genoa, Genoa,

Italy, 3Pneumology Unit, Azienda Ospedaliero Universitaria S Maria della

Misericordia di Udine, Udine, Italy, 4Rheumatology Unit, A.O. Spedali

Civili di Brescia, University of Brescia, Brescia, Italy, 5Allergy Unit S.

Anna Hospital, Como, Italy, Como, Italy, 6Allergy Service, ULSS 10, Je-

solo, Venice, Venice, Italy, 7Medicine Department ASSTMantua, Mantua,

Italy, 8Allergy Unit, Medicine Department ASST Mantua, Mantua, Italy,
9Department of Clinical and Experimental Medicine, Haematology Sec-

tion, University of Verona, Italy, Verona, Italy.

RATIONALE: Up to 75% of patients with systemic anaphylactic

following hymenoptera sting are at risk for further reactions when restung.

Venom immunotherapy (VIT) is effective in preventing systemic reactions

in hymenoptera venom allergy (HVA). After VIT lasting 3-5 years, most

patients with previous anaphylactic symptoms remain protected after

discontinuation. A long treatment should be considered in high-risk

patients. Many case showed that patients with mastocytosis and HVA,

protected during VIT, can have severe reactions after VIT discontinuation.

This study confirmed that VIT should be continued life-long in patients

with mastocytosis, and that most patients who lost protection after VIT

discontinuation are suffering from mastocytosis.

METHODS: This is retrospective multicentre study performed in patients

receiving VIT. Patients who underwent a 3-5 years course of VIT and

restung with reaction after VIT discontinuation were evaluated. Out of

them, those with tryptase levels >11.5 ng/mL or anaphylaxis with

hypotension without urticaria and/or angioedema underwent a bone

marrow biopsy, kit mutation, expression of aberrant CD25 assessment.

RESULTS: 24 patients with the above mentioned characteristics were

evaluated. All received a 5-year VIT course, all resulted to be protected

duringVIT. After VIT theywere again restung and had severe reactions: 16

anaphylaxes, 8 with loss of consciousness and without urticaria/angioe-

dema and 8 I-III Mueller grade reactions. All patients who had severe

anaphylaxis at resting resulted then to have mastocytosis (6 with normal

tryptase).

CONCLUSIONS: Independently of tryptase level, in patients with

previous anaphylaxis, VIT should be discontinued only after exclusion

of mastocytosis. Consequently, patients with mastocytosis and HVA

should be treated with VIT life-long.

720 Further Classification of the Angioedema without
Urticaria Attended in the Emergency Department

Ana Rodriguez-Fernandez, MD, Dasha Roa-Medellin, MD, Ines Tor-

rado-Espanol, MD, and Maria L. Baeza, MD, PhD; Hospital General Uni-

versitario Gregorio Maranon, Madrid, Spain.

RATIONALE: The angioedema is a common disease not often well

classified in the Emergency Department (ED).

METHODS: Patients over 15 y/old, were referred from the ED with AE

without urticaria (Jan-2013 to Dec-2015). After a meticulous anamnesis,

biochemistry, cel�ls blood count, total and Anisakis IgE, parasitic serology,

complement and allergy tests, AE attacks were classified according to

Cicardi et al. 2014.

RESULTS: 663 AE were attended in the ED. 266 were later studied in the

Allergy Service. Mean age 52y619.2. F/M: 1.4, 42% had recurrent

episodes. 138 attacks were classified as Histaminergic-AE (H-AAE):

Idiopathic-H-AAE (69.5%), Allergic (30,1%): Anisakis simplex (12.3%,),

drugs (12,3)% and food (5.5%). 62 had a non-histaminergic-AE (nH-

AAE): ACE-I-AAE (82.2%,) HAE (9.6%), Idiopathic (8.2%). Twenty-

two AE could not yet be classified. Facial AE was present in 72.4% of

H-AAE vs 59% in nH-AAE (p50.05%). Oro-pharyngolaryngeal: 39.8%

vs 77.14% (n.s), peripheral: 10.1% vs 0.1% (n.s) and genitals 5.3% vs

1.6% (n.s). Erythema was present in 18.8% vs 6.4% (p<0.05), pruritus:
19.6% vs 12.9% (n.s), breezing difficulties in 15.2% vs 23.5% (n.s).

Antihistaminics/corticosteroids were given to 69.5% vs 41%, C1 INH/

Icatibant to 1,4 % vs 16.1%. 44 were finally diagnosed with edema (infec-

tion: 31.8%%, GRE 20.4%, inflammatory, 9%, contact dermatitis 11.3%,

macroglosia 6.8%). Correlation between the etiology suspected at the

ED and the final diagnosis was only coincident in 18.4%.

CONCLUSIONS: Differences between H-AAE and nH-AAE are mini-

mal at the ED which difficult its rapid classification. A conscientious

allergologic study is crucial to better classify and direct future treatments.
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721 Switch from Intravenous C1-Inhibitor C1-INH(IV) to
Subcutaneous C1-Inhibitor [C1 INH(SC)] for
Routine Prevention of Hereditary Angioedema
(HAE) Attacks: Subgroup Findings from the
Compact Trial

Timothy J. Craig, DO, FAAAAI1, JamesW. Baker, MD, FAAAAI2, Wil-

liam R. Lumry, MD, FAAAAI3, Henriette Farkas4, Henrike Feuersenger5,

and Iris Jacobs6; 1Penn State University, Hershey, PA, 2Oregon Health Sci-

ences University, Portland, OR, 3AARA Research Center, Dallas, TX,
4Semmelweis University, Budapest, Hungary, 5CSL Behring GmbH, Mar-

burg, Germany, 6CSL Behring, King of Prussia.

RATIONALE: The COMPACT (Clinical Studies for Optimal

Management of Preventing Angioedema with low-volume subcutaneous

C1-Inhibitor Replacement Therapy) trial evaluated the safety and efficacy

of a low-volume C1-INH(SC) as routine prevention in patients with HAE.

This subgroup analysis was designed to compare HAE attack rates in

patients who stopped their prior C1-INH(IV) as routine prophylaxis to start

C1-INH(SC) routine prevention during participation in the COMPACT

trial.

METHODS: This was a pre-specified subgroup analysis of 22 subjects

who used C1-INH(IV) for routine prophylaxis of HAE attacks prior to

using C1-INH(SC) during COMPACT trial participation. The time-

normalized rate of HAE attacks (number/month) experienced during pre-

study C1-INH(IV) prophylaxis was determined for the 3 month period

prior to COMPACT trial entry and compared against the time-normalized

attack rate during study treatment with C1-INH(SC), 40 or 60 IU/kg.

RESULTS: The mean (SD) time-normalized HAE attack rate (number/

month) during pre-study use of C1-INH(IV) prophylaxis (n522) was 2.56

(2.579), compared with 1.73 (2.902) while using C1-INH(SC) for routine

prevention in the COMPACT study. Following a switch to C1-INH(SC),

the mean (SD) percentage reduction in HAE attack rate compared to

prophylactic C1-INH(IV) use was 52.1% (63.64%). The corresponding

mean (SD) percentage reductions in HAE attack rates byC1-INH(SC) dose

were 48.8% (68.37%) for C1-INH(SC) 40 IU/kg, and 53.7% (64.23%) for

C1-INH(SC) 60 IU/kg.

CONCLUSIONS: This subgroup analysis of COMPACT trial data

suggests that patients previously using C1-INH(IV) prophylaxis and

switched to C1-INH(SC) (40 or 60 IU/kg) for routine prevention may

experience a lower attack rate than experienced during routine prophylaxis

with C1-INH(IV).

722 Preclinical Characterization of BCX7353, an Oral
Plasma Kallikrein Inhibitor, for the Treatment of
Hereditary Angioedema (HAE)

Xilin Chen, Pravin Kotian, RamandaWilson, Cynthia D. Parker, and Y. S.

Babu; Biocryst Pharmaceuticals, Inc., Birmingham, AL.

RATIONALE: HAE, an autosomal dominant disorder resulted from

deficiency of C1 esterase inhibitor, is characterized by episodic swelling of

the skin, pharynx, larynx, GI tract, genitals and extremities. Bradykinin,

generated from plasma kallikrein-mediated cleavage of high molecular

kininogen (HMWK), is the major mediator of acute attacks in HAE.

BCX7353 is a small-molecule human plasma kallikrein inhibitor that is

currently under evaluation as an oral drug for prophylactic use in HAE

patients in a phase 2 study. The present study describes its effects on

kallikrein activity both in vitro and ex-vivo and on kallikrein-mediated bra-

dykinin release from endothelial cells.

METHODS: In vitro and ex vivo kallikrein activities were evaluated using

a colorimetric substrate S2302 or a fluorometric substrate Z-FR-AMC

respectively; and bradykinin levels were determined by an Elisa kit.

RESULTS: BCX7353 potently inhibits isolated human plasma kallikrein

activity with an inhibition constant (Ki) of 0.44 nM. BCX7353 also inhibits

kallikrein activity in activated human plasma with an effective concentra-

tion (EC50) value of 5.83 nM. BCX7353 potently inhibited kallikrein activ-

ity in plasma from 14 HAE patients with an EC50 value of 15.9 nM.

BCX7353 is highly specific for plasma kallikrein with IC50s of

BCX7353 against a range of other serine proteases approximately 4,500

to 56,000-fold higher.Western blot analysis showed that BCX7353 inhibits

cleavage of HMWK in activated human plasma. Incubationwith BCX7353

inhibits kallikrein-dependent bradykinin release from the surface of endo-

thelial cells with an EC50 of 5.56 nM.

CONCLUSIONS: These data suggest that BCX7353 potently inhibits

kallikrein activity and suppresses bradykinin production.

723 Age-Related Influence on the Clinical Course of
Hereditary Angioedema Due to C1- Inhibitor
Deficiency (HAE-C1-INH) – a Retrospective Study
in 150 Adult Patients

Inmaculada Martinez-Saguer, Carmen Escuriola-Ettingshausen, Zey-

nep Gutowski, and Richard Linde; Hemophilia Centre Rhine Main, Moer-

felden-Walldorf, Germany.

RATIONALE: Hereditary angioedema / C1-inhibitor deficiency (HAE-

C1-INH) is a rare autosomal dominant inherited disease. The recurrent

symptoms are subcutaneous edema and colic-like abdominal pain.

Laryngeal edema is rare, but potentially life-threatening. Age-related

hormonal changes (i.g during puberty, pregnancy) could have a negative

influence of the clinical course of HAE-C1-INH. Our aim was to

investigate the age-related influence on the clinical course in adult patients

with HAE-C1-INH .

METHODS: Clinical course of HAE-C1-INH in 150 adult patients (i.e.

triggers, first signs, localization, severity and frequency of attacks) and

age-related influence have been analyzed retrospectively over an observa-

tion period of 12 months in a single-center study. This analysis also

included patient characteristics, concomitant diseases and the individual

management of HAE-C1-INH.

RESULTS: A total of 150 patients with HAE-C1-INH were enrolled : 97

females (64.7%) and 53 males (35.3%). Mean patient age was 44.2 years

(range: 18 - 86 years). The 150 patients (134 patients <_ 65 years, 89.3%; 16

patients > 65 years) experienced a total of 5658 attacks. The majority of

patients had moderate (36.0%) or mild (31.1%) attacks with no relevant

difference between men and women. The percentage of severe attacks was

higher in patients <_ 65 years of age compared to patients> 65 years (11.5%

of attacks versus 3.8%).

CONCLUSIONS: Our data indicate a trend towards less severe HAE-C1-

INH with milder attacks in older patients compared to younger patients.

The age-related influence may have an impact on the clinical course of

HAE-C1-INH, but more data are needed to confirm our results.
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724 Intravenous C1-INH [C1-INH(IV)] Use Among
Patients with Hereditary Angioedema (HAE) in
the United States (US) and Associated Health
Care Resource Utilization (HCRU)

Marc A. Riedl, MD, MS1, Aleena Banerji, MD2, Michael E.

Manning, MD, FAAAAI3, Earl Burrell, MPH, PhD4, Namita

Joshi, PhD5, Dipen Patel, BPharm, PhD5, Thomas Machnig6, Ming-Hui

(Mindy) Tai, BPharm, MHPA, PhD5, and Douglas Watson4; 1University

of California, San Diego, La Jolla, CA, 2Massachusetts General Hospital,

Boston, MA, 3Allergy, Asthma & Immunology Associates, Scottsdale,

AZ, 4CSL Behring, King of Prussia, PA, 5Pharmerit International, Be-

thesda, MD, 6CSL Behring, Marburg, Germany.

RATIONALE: Limited data are available regarding C1-INH(IV) treat-

ment for HAE in the US. We characterized HAE medication consumption

and HCRU in patients treated for HAE using a large US claims database.

METHODS: Retrospective cohort design using LifeLinkTM Health Plan

database records between 1/1/06 – 12/31/14. Subjects with HAE (ICD-9

code 277.6), >_1 claim for an HAE-specific medication, and continuous in-

surance enrollment for >_3 months following first (index) HAE prescription

claim were included. Subjects included in a separate HCRU analysis were

required to have enrollment data for >_3 months pre- and >_1 month post-in-

dex date.

RESULTS: 434/631 (68.8%) HAE patients used C1-INH(IV) (Cinryze�
and/or Berinert�) during follow-up. 521/631 (82.6%) were included in the

HCRU analysis, 336/521 (64.5%) of whom had claims for C1-INH(IV)

treatment at any time. In unadjusted analyses, 68/336 (20.2%) of patients

using C1-INH(IV) were hospitalized and 191/336 (56.8%) visited the

emergency department (ED), compared to 11/185 (5.9%) and 80/185

(43.2%), respectively, of patients using only subcutaneous (SC) HAE

medications. In the HCRU analyses, 18 patients had a central venous

access device (CVAD) placed; 5/18 (27.7%) required hospitalization and

14/18 (77.7%) required an ED visit, compared to 79/521 (15.2%) and 271/

521 (52.0%), respectively, among patients without a CVAD. The adjusted

RR risk of hospitalizations and/or ED visits with a CVADwas 2.6 (95%CI:

0.17, 39.23) compared with no CVAD.

CONCLUSIONS: This study found high HCRU among C1-INH(IV)

patients compared to patients using SC HAE medications, suggesting that

venous access for HAE medication is associated with treatment compli-

cations in US HAE patients.

725 Recombinant Human C1 Inhibitor (rHC1INH) Is
Efficacious and Well Tolerated As Prophylaxis
for Prevention of Hereditary Angioedema (HAE)
Attacks: A Randomized, Phase 2 Trial

William H. Yang, MD, FAAAAI1, H. H. Li2, Chevy Chase, MD3,

D. Moldovan3, V. Grivcheva-Panovska4, J. R. Harper5, A. Relan6, and

Marc A. Riedl, MD, MS7; 1Ottawa Allergy Research Corporation, Ottawa,

ON, Canada, 2Institute for Allergy and Asthma, 3University of Medicine

and Pharmacy, Mures County Hospital, Tirgu Mures, Romania, 4PHU

Clinic of Dermatology, Medical University Skopje, Skopje, Macedonia,

The former Yugoslav Republic of, 5Salix Pharmaceuticals, Raleigh, NC,
6Pharming Technologies BV, Leiden, Netherlands, 7University of Califor-

nia, San Diego, La Jolla, CA.

RATIONALE: rhC1INH is currently administered for the treatment of

acute HAE attacks. Repeat rhC1INH treatment for recurrent attacks during

open-label extension studies have maintained efficacy while being well

tolerated, supporting a potential role for rhC1INH in prophylaxis.

METHODS: A randomized, double-blind, 3-period, crossover study was

conducted in patients >_13 years of agewith functional C1INH levels<50%
of normal and >_4 HAE attacks during the previous 3 months. Patients

received rhC1INH 50 IU/kg (max, 4200 IU) once or twice weekly or

placebo in three, 4-week periods; each treatment was separated by 1 week

and symptomsmonitored by a daily diary. Primary endpoint was number of

HAE attacks per 4-week period. Additional endpoints included percentage

of patients with >_25%, >_50% (clinical response), or >_75% reduction in

number of HAE attacks versus placebo and number of days with HAE

symptoms.

RESULTS: Thirty-two patients were randomized (mean age, 45.9 years

[range, 16.9–73.5 years]). Mean number of HAE attacks was reduced from

7.2 (placebo) to 4.4 (rhC1INH onceweekly; P50.0004) and 2.7 (rhC1INH

twice weekly; P<0.0001). Percentage of patients with >_25%, >_50%, and
>_75% reduction in HAE attacks versus placebo was 64.5%, 41.9%, and

19.4% for rhC1INH once weekly and 80.6%, 74.2%, and 41.9%

rhC1INH twiceweekly, respectively. Number of days withHAE symptoms

was lower with rhC1INH twice weekly (5.1 days) and once weekly (8.0

days) versus placebo (10.2 days).

CONCLUSIONS: rhC1INH was efficacious for the prevention of HAE

attacks and data support continued investigation of rhC1INH as

prophylaxis.

726 Hereditary Angioedema with Normal C1 Inhibitor:
An Italian Case Series

Maria Bova1, Valeria Bafunno2, Andrea Zanichelli3, Mauro Cancian4,

Maria Pina Barca5, Tiziana Maria Angela De Pasquale6, Davide Firinu5,

Gianni Marone7, Vincenzo Montinaro8, Stefano Pizzimenti9, Oliviero

Rossi10, Chiara Suffritti11, Massimo Triggiani12, Alessandra Zoli13, and

Marco Cicardi14; 1Department of Translational Medicine, University

Federico II, Naples, Italy, 2University of Foggia, Foggia, Italy, 3Internal

Medicine Department, Luigi Sacco Hospital, Milan, Italy, 4Department

of Medicine, University of Padua, Padua, Italy, 5University of Cagliari,

Cagliari, Italy, 6Osp Di Civitanova Marche, Ostuni-Brindisi, Italy,
7University Federico II, Naples, Italy, 8University of Bari, Bari, Italy,
9University of Torino, Torino, Italy, 10University of Firenze, Firenze, Italy,
11University of Milan, Milan, Italy, 12University of Salerno, Salerno, Italy,
13Servizio di Immunologia Clinica e Tipizzazione Tessutale, Ospedali

Riuniti di Ancona, Ancona, Italy, 14Universita Degli Studi Di Milano,

Milan, Italy.

RATIONALE: Hereditary angioedema with normal C1-inhibitor (nC1-

INH-HAE) with and without factor XII mutations (FXII-HAE and U-HAE

respectively) are familial disorders. We present the genetic and clinical

features of patients with nC1-INH-HAE followed up in centers of the

Italian Network for Angioedema (ITACA).

METHODS: 97 patients with personal or family history of angioedema

and normal plasma levels of C1 inhibitor were studied. All patients were

investigated for mutations in the whole F12 gene coding region by direct

DNA sequencing.

RESULTS: 80 patients had angioedema symptoms. Of these patients, 20

females (median age 42.2 years, range 12-78), belonging to 8 unrelated

families, had the same mutation in F12 gene, leading to the most common

disease-causing aminoacid substitution, p.Thr309Lys. They were diag-

nosed as FXII-HAE. The haplotype analysis by using intragenic SNPs

confirmed the hypothesis of a common founder. 17 subjects (9 males) in

7 FXII-HAE families were asymptomatic carriers of the same mutation.

60 patients (38% males; median age 45 years, range 12-81) had history of

angioedema in their 36 families and no mutation in F12 gene. They were

diagnosed as U-HAE. Sequencing analysis revealed the presence of

different SNPs that have been previously described as not affecting protein

activity or function.

Accordingly, theminimumprevalence of FXII-HAE andU-HAE in Italy in

2016 is 37:59.394.000 inhabitants and 60:59.394.000 respectively, equiv-

alent to 1:1.605.243 for FXII-HAE and 1:989.900 for U-HAE.

CONCLUSIONS: This nationwide survey of C1-INH-HAE provides for

Italy a prevalence lower than in other European countries. We hyphotesize

a disomogeneous geographical distribution of nC1-INH-HAE among

European countries.
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727 Autonomic Modulation and Contact System in
Patients with Hereditary Angioedema Due to C1
Inhibitor Deficiency

Maddalena Alessandra Wu1, Francesca Perego1, Nada Afifi Afifi1,

Chiara Suffritti2, Andrea Zanichelli1, Antonio Gidaro1, Liliane Appratto

de Souza3, Eleonora Tobaldini4, Nicola Montano4, and Marco Cicardi1;
1Department of Biomedical and Clinical Sciences, University of Milan,

MIlan, Italy, 2University of Milan, Milan, Italy, 3Cardiology Institute of

Rio Grande do Sul/University Foundation of Cardiology, Porto Alegre,

Brazil, 4Department of Clinical Sciences and Community Health, IRCCS

Ca’ Granda Foundation, Ospedale Maggiore Policlinico, University of

Milan, MIlan, Italy.

RATIONALE: Attacks of Hereditary Angioedema due to C1-inhibitor

deficiency (C1-INH-HAE) are often triggered by stressful events/hormon-

al changes. Our study evaluates the relationship between autonomic

nervous system (ANS) modulation and contact/complement system

activation.

METHODS: In 23 HAE patients (6 males, 47.5611.4 years) during

remission and 24 healthy volunteers (8 males, 45.3610.6 years) ECG,

beat-by-beat blood pressure (BP), respiratory activity were continuously

recorded during rest (R; 10’) and 75-degrees-head-up tilt (T; 10’). C1-INH,

C4, cleaved high molecular weight kininogen (HK) were assessed; in 16

patients and 11 controls plasma catecholamines were evaluated. Spectral

analysis of heart rate variability allowed to extract low-(LF) and high-(HF)

frequency components, markers of sympathetic and vagal modulation

respectively.

RESULTS: HAE patients showed higher mean systolic arterial pressure

(SAP) (134.0619.0 vs 112.0617.4 mmHg,p50.001 at R, 141.4629.0 vs

121.7617.3 mmHg,p50.01 during T). Only in volunteers T induced a

significant increase in mean SAP (121.7617.3 vs 112.0617.4

mmHg,p50.02) and SAP total power-variance (54.0648.9 vs 27.0636.3

ms2,p50.05). Despite sympathetic modulation (LFnu) increasing after T

(69.7626.1 vs 57.7624.9,p50.03 in patients, 78.0620.7 vs

51.5621.2,p50.001 in controls), only in controls LF/HF ratio, index of

sympathovagal balance, increased significantly(16.5618.7 vs

2.763.0,p50.003). At R patients showed higher noradrenaline values

(301.46132.9 pg/ml vs 210.5689.6 pg/ml,p50.05). Only in patients T

induced increased HK cleavage, marker of contact system activation

(49.167.6 vs 46.168.0,p50.02).

CONCLUSIONS: Our data are consistent with an alteration of ANS

modulation in HAE patients, who show increased sympathetic activation at

rest and blunted response to orthostatic challenge. Tilt test-induced

increased HK cleavage suggests a link between stress and bradykinin

production.

728 Acquired angioedema due to C1-inhibitor
deficiency: a survey of 101 Italian patients

Mauro Cancian1, Andrea Zanichelli2, Francesco Arcoleo3, Maria Bova4,

Riccardo Senter1, and Marco Cicardi2; 1Department of Medicine, Univer-

sity of Padua, Padua, Italy, 2Department of Biomedical and Clinical Sci-

ences Luigi Sacco, University of Milan, Milan, Italy, 3Clinical Pathology

Unit, Hospital Villa Sofia-Cervello, Palermo, Italy, 4Department of Trans-

lational Medicine, University Federico II, Naples, Italy.

RATIONALE: AcquiredAngioedema due to C1-inhibitor deficiency (C1-

INH-AAE) is rarer than Hereditary Angioedema (HAE), usually associ-

ated with lymphoproliferative disorders and/or C1-INH-autoantibodies

and characterized by late onset and lack of family history. We report data

on a large population of C1-INH-AAE Italian patients included in ITACA

database.

METHODS: The following data were collected: vital status (alive/death),

age and sex, time of symptoms’ onset and diagnosis, plasma levels of

antigenic and functional C1-INH/C4/C1q, presence of C1-INH-

autoantibodies, concomitant lymphoproliferative diseases, location of

attacks, on-demand therapy and long-term prophylaxis (LTP).

RESULTS: 101 patients (54% female, median age 71 years) were

diagnosed from 1976 to 2015. Median age at onset of symptoms and

diagnosis were 58 and 63 years respectively, with a median delay in

diagnosis of 2 years. During follow up 19 patients died (one for laryngeal

involvement). Facial edema was the most common location (82%). C1q

levels were reduced in 70% of patients, C1-INH-autoantibodies were

found in 68% and a lymphoproliferative disease was present in 37%. 70%

of patients used on-demand treatment: pdC1-INH (N563) and/or icatibant

(N531). 9/63 patients receiving pdC1-INH became non-responsive, all

with detectable C1-INH-autoantibodies. 36 patients received LTP with

tranexamic acid (effective in 31), and 21 with androgens (effective in 9).

CONCLUSIONS: We found a ratio of C1-INH-AAE/C1-INH-HAE

patients of 1:9,7. Diagnostic delay (2 years) was lower than for HAE (>
10 years in ITACA cohort). On-demand treatments for C1-INH-AAE were

effective, although a reduction of effectiveness of pdC1-INH may be

observed. Tranexamic acid was more effective than androgens for LTP.

729 Ibrutinib, a BTK inhibitor used for treatment of
lymphoproliferative disorders, eliminates both
aeroallergen skin test and basophil activation
test reactivity in allergic cancer patients
receiving drug

Jennifer A. Regan, MD, PhD1, Adam M. Petrich, MD2,3, Melanie C.

Dispenza, MD, PhD4, Shuo Ma, MD, PhD5, Leo I. Gordon, MD5, and

Bruce S. Bochner, MD, FAAAAI4; 1Department of Medicine, Division

of Allergy-Immunology, Northwestern University Feinberg School of

Medicine, IL, 2Department of Medicine, Division of Hematology-

Oncology, Northwestern University Feinberg School of Medicine, Chi-

cago, IL, 3AbbVie, Inc., Chicago, 4Department of Medicine, Division of

Allergy-Immunology, Northwestern University Feinberg School of Med-

icine, Chicago, IL, 5Department of Medicine, Division of Hematology-

Oncology, Northwestern University Feinberg School of Medicine,

Chicago.

RATIONALE: Bruton’s tyrosine kinase (BTK) is critical for FcεRI

signaling and allergen reactivity in human mast cells and basophils. We

therefore sought to determine the effect of ibrutinib, an irreversible BTK

inhibitor that is FDA-approved for various B cell malignancies, on allergen

reactivity.

METHODS: Using an IRB-approved protocol, we initiated a pilot study

in patients prescribed ibrutinib for treatment of their lymphoidmalignancy.

Subjects were screened prior to ibrutinib treatment for aeroallergen

reactivity by prick skin test followed by basophil activation test (BAT)

and underwent repeat skin testing and BAT after 7 days and >_30 days of

treatment with ibrutinib 420mg daily.

RESULTS: Over two years, 2 of 27 screened patients met entry criteria

and were enrolled. One had a positive skin test to cat and one was positive

to ragweed; both had a positive BAT. One week after starting ibrutinib,

there was an almost complete loss of allergen skin test reactivity as

assessed by wheal size and basophil activation as measured by the BAT in

both subjects, although histamine reactivity was maintained. The loss of

skin test and BAT responses was maintained at >_30 days of treatment. Total

and specific IgE levels were unchanged over this same time period. Finally,

BAT responses to a non-IgE-dependent stimulus, formyl-methionyl-

leucyl-phenylalanine, were unaffected or minimally altered.

CONCLUSIONS: These results suggest that through inhibition of FcεRI-

dependent basophil and mast cell activation, ibrutinib may be able to block

allergic reactions. Use of this pharmacological agent may make it possible

to eliminate allergic reactivity in humans.
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730 Early Versus Late Administration of Icatibant in
Patients With Hereditary Angioedema

Marcus Maurer1, Werner Aberer2, Teresa Caballero3, Laurence

Bouillet, MD, PhD4, Hilary J. Longhurst5, Andrea Zanichelli6, Anette By-

gum7, Anete S. Grumach8, Amandine Perrin9, and Irmgard Andresen9;
1Department of Dermatology and Allergy, Charite–Universitatsmedizin

Berlin, Berlin, Germany, 2Department of Dermatology and Venereology,

Medical University of Graz, Graz, Austria, 3Department of Allergy, Hos-

pital La Paz Institute for Health Research (IdiPaz), Madrid, Spain, 4Na-

tional Reference Centre for Angioedema, Internal Medicine

Department, Grenoble University Hospital, Grenoble, France, 5Depart-

ment of Immunology, Barts Health NHS Trust, London, United Kingdom,
6Department of Biomedical and Clinical Sciences Luigi Sacco, University

of Milan, Milan, Italy, 7Department of Dermatology and Allergy Centre,

Odense University Hospital, Odense, Denmark, 8Clinical Immunology,

Faculty of Medicine ABC, S~ao Paulo, Brazil, 9Shire, Zug, Switzerland.

RATIONALE: Relationship of the timing of icatibant self-treatment to

demographic and treated-attack characteristics for patients with hereditary

angioedema due to C1-inhibitor deficiency are poorly understood.

METHODS: Data from the Icatibant Outcome Survey was used to

evaluate early versus late icatibant self-treatment (defined as patients with

median time-to-first injection <1hr versus >_1hr from attack onset,

respectively).

RESULTS: Of 229 patients analyzed, 89 (38.9%) hadmedian time-to-first

injection <1hr (median [Q1,Q3] for 482 icatibant-treated attacks, 0.25h

[0.0, 0.5]) with no gender differences. Early self-treatment varied across

countries, ranging from 77.1% (Germany/Austria) to 11.6% (France).

Early (versus late)-treaters treated skin attacks at a higher rate (50.2% vs

34.6% respectively, P50.0098); conversely, late (versus early) treaters

treated abdominal attacks at a higher rate (66.6% vs 49.7% respectively,

P50.0078). Laryngeal attack frequency was not significantly different

(P50.6064), nor was grouped attack severity (very mild/mild/moderate vs

severe/very severe; P50.313). Significant reduction (P<0.001) in median

(Q1,Q3) time to resolution [3hrs (0.8, 9.3) versus 7hrs (3, 19.3)] and attack

duration [4hrs (1, 10.3) versus 12.5hrs (6.0, 26.0)] was observed between

early versus late treatment, respectively (206 patients; 913 attacks).

CONCLUSIONS: Early treaters had shorter time to resolution and attack

duration compared to late treaters, possibly indicating the importance of

early access to icatibant in the face of HAE attacks. Differences in local

practice patterns, icatibant availability, and tendency of early treaters to

treat any symptoms without delay may drive prevalence of early use across

countries. These and other findings from this analysis are hypothesis

generating and should be further evaluated.

731 Risk for Attacks in Hereditary Angioedema (HAE)
Population Correlates with C1-inhibitor
Functional Activity (C1-INHact)

Marco Cicardi1, Huamin Henry Li, MD, PhD, FAAAAI2, Chevy

Chase, MD3, John T. Anderson, MD3, Jonathan A. Bernstein, MD,

FAAAAI4, Henriette Farkas5, Ying Zhang, PhD6, Dipti Pawaskar7, and

Ingo Pragst, PhD8; 1Universita Degli Studi Di Milano, Milan, Italy, 2Insti-

tute for Asthma and Allergy, 3Alabama Allergy & Asthma Center, Bir-

mingham, AL, 4Bernstein Allergy Group, Inc, Cincinnati, OH,
5Semmelweis University, Budapest, Hungary, 6CSL Behring, King of

Prussia, PA, 7CSL Behring, King of Prussia, 8CSL Behring, Marburg, Ger-

many and Michael Tortorici, CSL Behring LLC, King of Prussia, PA.

RATIONALE: Routine prophylaxis with C1-inhibitor (C1-INH) is an

established treatment option for patients with HAE, and C1-INHact >40%

is assumed to prevent attacks. An analysis was conducted to relate the risk

of an HAE attack to C1-INHact in patients with HAE.

METHODS: Data from the COMPACT (Clinical Studies for Optimal

Management in Preventing Angioedema with Low-Volume Subcutaneous

C1-inhibitor Replacement Therapy) program were used to develop pop-

ulation PK (POPPK) and pharmacokinetic-pharmacodynamics (PK/PD)

models. An interval-censored repeated time-to-event model was developed

that enabled the C1–INHact to be directly related to the HAE attack event.

The final model included 2 components, a baseline hazard and a non-linear

drug effect.

RESULTS: The PK/PD model demonstrated a strong exposure-response

(E-R) relationship, with increasing C1-INHact decreasing the risk of expe-

riencing an HAE attack. Based on the POPPK model, the predicted mean

(95%CI) trough C1-INHact after twice-weekly subcutaneous C1-INH [C1-

INH(SC)] 40 IU/kg was 40.2% (22.2, 77.9) and after twice-weekly C1-

INH(SC) 60 IU/kg was 48.0% (25.1, 102). Furthermore, the mean trough

C1-INHact after subcutaneous administration was predicted to yield a 70%

reduction in the relative risk of an HAE attack after C1-INH(SC) 40 IU/kg

dosing and an 81% reduction after 60 IU/kg dosing. Simulations based on

the E-Rmodel predicted that higher C1-INHact significantly lowers the risk

for HAE attacks in a greater proportion of patients with maximal effect

occurring near normal C1-INHact.

CONCLUSIONS: Simulations based on data from the COMPACT

program suggest that the prevention of HAE attacks is maximized when

C1-INHact are restored to the normal range (>70%).

732 Health-Related Quality of Life (HRQoL) and
Changes in Work Productivity Measures with
Subcutaneous C1-Inhibitor [C1-INH(SC)] for the
Prevention of Hereditary Angioedema (HAE)
Attacks: Findings from the Compact Study

William Lumry1, Timothy J. Craig, DO, FAAAAI2, Henriette Farkas3,

and Henrike Feuersenger4; 1AARA Research Center, Dallas, TX, 2Penn

State University, Hershey Medical Center, Hershey, PA, 3Semmelweis

University, Budapest, Hungary, 4CSL Behring, Marburg, Germany and

Douglas Watson, CSL Behring, King of Prussia, PA.

RATIONALE: HAE has been associated with impairments in HRQoL

and work productivity.

METHODS: In the COMPACT study, patients with HAE were random-

ized to one of four treatment sequences: twice-weekly C1-INH(SC) 40 or

60 IU/kg for 16 weeks, preceded or followed by placebo for 16 weeks. An

exploratory analysis was conducted on subject-reported outcomemeasures

including the European Quality of Life-5 Dimensions Questionnaire (EQ-

5D), Hospital Anxiety and Depression Scale (HADS), and Work

Productivity and the Activity Impairment Questionnaire (WPAI).

Within-subject differences of C1-INH(SC), 40 or 60 IU/kg, versus placebo

were calculated for the Week 14 scores for each instrument.

RESULTS: Baseline scores for the EQ-5D, the HADS, and the WPAI

Absenteeism domain indicated good health, normal-range anxiety and

depression, and little health-related absenteeism; thus, little opportunity

for improvement. Accordingly, no meaningful mean treatment differences

for EQ-5D or HADS scores were observed with C1-INH(SC) compared to

placebo. In contrast, scores for WPAI Presenteeism, Work Productivity

Loss, and Activity Impairment indicated baseline impairment. Treatment

comparisons (mean treatment difference [95% CI]) showed that C1-

INH(SC) (both dosages combined; n590) had a clinically important effect

compared with placebo on WPAI subscales of Presenteeism (-15.86

[-25.21, -6.52]), Work Productivity Loss (-9.97, [-30.84, -9.10]), and

Activity Impairment (-19.83 [-27.28, -11.88]).

CONCLUSIONS: Results of these exploratory HRQoL analyses corrob-

orate the clinical benefits observed in the COMPACT study and suggest

that routine prevention with C1-INH(SC) enabled subjects to be more

active and productive. This analysis provides supporting evidence that C1-

INH(SC) has the potential to reduce some of the HAE-related burdens

described in the literature.
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733 Placebo-Controlled Trials of C1-Inhibitor (C1-INH)
Replacement Therapy for Routine Prevention of
Attacks in Patients with Hereditary Angioedema
(HAE)

Jonathan A. Bernstein, MD, FAAAAI1, Huamin Henry Li, MD, PhD,

FAAAAI2, Timothy J. Craig, DO, FAAAAI3, Hilary J. Longhurst4,

Henriette Farkas5, Michael E. Manning, MD, FAAAAI6, Thomas-

Machnig7, John-Philip Lawo8, Dipti Pawaskar9, and Iris Jacobs9;
1University of Cincinnati College of Medicine, Cincinnati, OH, 2Institute

for Asthma and Allergy, Chevy Chase, MD, 3Penn State University,

Hershey, PA, 4Barts Health NHS Trust, London, United Kingdom,
5Semmelweis University, Budapest, Hungary, 6Allergy, Asthma & Immu-

nology Associates, Scottsdale, AZ, 7CSL Behring, Marburg, Germany,
8CSL Behring GmbH,Marburg, Germany, 9CSL Behring, King of Prussia.

RATIONALE: Currently, only intravenous C1-INH [C1-INH(IV)] is

approved for prophylaxis of HAE attacks (1000 IU twice-weekly). C1-

INH(IV) and subcutaneous C1-INH [C1-INH(SC)] were each indepen-

dently evaluated in similarly-designed randomized, double-blind, placebo-

controlled trials with similar HAE patient populations (CHANGE

[NCT01005888] and COMPACT [NCT01912456] trials).

METHODS: Both studies applied placebo-crossover designs and

included subjects with type I/II HAE who experienced at least 1 HAE

attack/month. In COMPACT, 45 patients were randomized to twice-

weekly C1-INH(SC) 40 or 60 IU/kg for 16 weeks, preceded or followed by

placebo for 16 weeks. The CHANGE trial included 22 patients who

received 12 weeks each of C1-INH(IV) 1000 IU twice-weekly and

placebo. Reduction in HAE attack rate, responder rates (>_50%/>_ 90%

reduction) and use of rescue medication were descriptively compared

between trials.

RESULTS: The reduction in mean-time-normalized number of HAE

attacks versus placebo was 89% and 95% with C1-INH(SC) 40 IU/kg and

60 IU/kg, respectively, compared with 53% for C1-INH(IV). The

percentages of subjects with >_50% reductions in HAE attack rate versus

placebo were 76% [C1-INH(SC) 40 IU/kg), 90% (C1-INH(SC) 60 IU/kg]

and 50% [C1-INH(IV)]. The percentages of subjects with >_90% reductions

in HAE attack rate versus placebowere 43% [C1-INH(SC) 40 IU/kg], 58%

[C1-INH(SC) 60 IU/kg] and 18% [C1-INH(IV)]. Mean monthly use of

rescue medication was 1.2 and 0.3 with C1-INH(SC) 40 and 60 IU/kg,

respectively, and 1.8 with C1-INH(IV).

CONCLUSIONS: Within the limitations of an indirect study comparison,

it appears that C1-INH(SC) provides a higher percentage of responders and

higher magnitude of attack reduction compared to standard C1-INH(IV)

routine prophylaxis.

734 Subcutaneous C1-Esterase Inhibitor [C1-INH(SC)]
to Prevent Hereditary Angioedema (HAE) Attacks:
Subject and Investigator Assessments from the
Compact Trial

Hilary J. Longhurst1, Huamin Henry Li, MD, PhD, FAAAAI2, Marc A.

Riedl, MD, MS3, Timothy J. Craig, DO, FAAAAI4, Avner Reshef, MD5,

Henriette Farkas6, Henrike Feuersenger7, Daniel Wood, PhD8, Douglas

Watson8, and Ingo Pragst, PhD7; 1BARTS HEALTH, London, United

Kingdom, 2Institute for Asthma and Allergy, Chevy Chase, MD, 3Univer-

sity of California, San Diego, La Jolla, CA, 4Penn State University, Her-

shey, PA, 5Sheba Medical Center, Tel Aviv University, Israel,
6Semmelweis University, Budapest, Hungary, 7CSL Behring GmbH, Mar-

burg, Germany, 8CSL Behring, King of Prussia, PA.

RATIONALE: The COMPACT trial established the safety and efficacy of

routine prevention with C1-INH(SC) in subjects with HAE. This analysis

presents subject- and investigator-reported assessments of treatment

effectiveness.

METHODS: Subjects (n590) were randomized to 1 of 4 treatment

sequences: twice-weekly C1-INH(SC) (40 or 60 IU/kg) for 16 weeks,

preceded or followed by placebo for 16 weeks. Assessments using the

Treatment Satisfaction Questionnaire for Medication (TSQM), the

Investigator’s Global Assessment of Response to Therapy (IGART), and

the Subject’s Global Assessment of Response to Therapy (SGART) were

conducted after 14 weeks of C1-INH(SC) and after 14 weeks of placebo. A

post hoc comparison of the mean (within-subject) difference in TSQM

scores was performed. The percentage of subjects with responses of none,

poor, fair, good, or excellent was determined using the IGART/SGART.

RESULTS: C1-INH(SC) (40 and 60 IU/kg, combined) had a larger effect

on TSQM Effectiveness compared with placebo (mean difference [95%

CI], 37.07 [24.86, 49.28]). For both the IGART and the SGART, the

percentages of subjects with a ‘‘good or excellent’’ response to therapy

were higher during treatment with C1-INH(SC) than placebo. For the

IGART, 80.0% (72/90) of subjects on C1-INH(SC) (40 and 60 IU/kg,

combined) received a rating of ‘‘good or excellent’’ versus 12.2% (11/90)

on placebo. For the SGART, 75.6% (68/90) of subjects on C1-INH(SC) (40

and 60 IU/kg, combined) indicated a rating of ‘‘good or excellent’’ versus

23.3% (21/90) on placebo.

CONCLUSIONS: These findings provide further evidence that C1-

INH(SC) is an effective attack prevention option for the management of

HAE.

735 Acute attacks in patients with Hereditary
Angioedema (HAE): analysis of frequency,
characteristics, treatment and direct costs in 133
patients observed prospectively for one year

Francesca Perego1, Valentina Crosta1, Carlo Federici2, Ludovica Bor-

soi2, Andrea Zanichelli1, Maddalena Alessandra Wu1, Antonio Gidaro1,

Rosanna Tarricone2, and Marco Cicardi1; 1Department of Biomedical

and Clinical Sciences, University of Milan, MIlan, Italy, 2Centre for

Research on Health and Social Care Management (CERGAS) Bocconi

University, Milan, Italy, MIlan, Italy.

RATIONALE: frequency and severity of attacks varies widely in patients

with HAEmodifying therapeutic approaches and related costs. We studied

prospectively patients with HAE to evaluate attack variability and the

direct costs derived from the treatment of attacks.

METHODS: a cohort of 133 HAE patients (age 42.5617y, 64% female)

prospectively recorded all angioedema attacks over the period of one year

reporting in specific diaries information on severity, acute treatment,

presence of long term prophylaxis (LTP), admission to emergency room.

RESULTS: 1504 attacks were reported with mean number of 11 attacks

per patient, (minimum 1, maximum 126, median 22). Twentynine of 133

patients were on attenuated androgens for LPT; 1132 (75%) attacks

occurred in patients not receiving LTP. Attacks were located to the head

(6.3%), peripheral skin (48.6%), bowel (40.2%), neck (4.9%). They were

severe in 26.5%, moderate 49.5%, mild 24%. The frequency of severe

attacks was higher for the cutaneous locations (chi-square 71.6, p<0.001);
there were not differences in severity comparing patients with or without

LTP (chi-square51.84; p50.17). Visits to ER were more frequent in

patients without LTP (chi-square 16.14; p<0.001). Overall annual direct

cost of attacks was 1.564.395 (1.058 /attack) mainly attributable to on

demand drugs. Per attack cost was higher in patients without LTP (average

cost +235/attack vs LTP) due to the fact that in patients on prophylaxis

attacks remained more frequently untreated (chi-square 4.56, p50.03)

CONCLUSIONS: these data confirm that patients with HAE present

elevated number of angioedema attacks carrying elevated costs. LTP

reduces attack frequency and per attack direct cost.
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736 Efficacy of Recombinant Human C1 Esterase
Inhibitor (rhC1INH) Across Anatomical Locations
in Acute Hereditary Angioedema (HAE) Attacks

James W. Baker, MD, FAAAAI1, Jonathan A. Bernstein, MD,

FAAAAI2, J. R. Harper3, A. Relan4, and Marc A. Riedl, MD, MS5; 1Baker

Allergy Asthma and Dermatology, Lake Oswego, OR, 2University of Cin-

cinnati College of Medicine, Cincinnati, OH, 3Salix Pharmaceuticals, Ra-

leigh, NC, 4Pharming Technologies BV, Leiden, Netherlands, 5University

of California, San Diego, La Jolla, CA.

RATIONALE: rhC1INH is efficacious for acute HAE attacks. It is

important to understand if differences in time to symptom relief may vary

by anatomical attack location.

METHODS: Data were pooled from 2 randomized, double-blind,

placebo-controlled studies with open-label extensions. Patients >_12 years

of age with an acute HAE attack received rhC1INH 50 U/kg or placebo.

Time to beginning of symptom relief was defined as first timepoint that

severity visual analog scale (VAS) score at an attack location decreased by
>_20 mm versus baseline, with persistence to next timepoint. Data reported

as mean (95% confidence interval).

RESULTS: For all attack locations assessed, rhC1INH treatment short-

ened time to beginning of symptom relief. Time to beginning of symptom

relief for an abdominal attack for rhC1INH (n5194) was 60.0 minutes

(47.0, 62.0) and for placebo (n515) was 240.0 minutes (45.0, 720.0). For a

peripheral attack, the time to for rhC1INH (n5169) was 105.0 minutes

(90.0, 120.0) and the time to for placebo (n517) was 303.0 minutes (180.0,

720.0). Time to beginning of symptom relief for an oro-facial-pharyngeal-

laryngeal attack for rhC1INH (n536) was 64.5 minutes (60.0, 120.0) and

for placebo (n56) time to was 306.0 minutes (30.0, 495.0). For a facial

attack, the time to for rhC1INH (n524) was 158.0 minutes (90.0, 330.0);

placebo (n52) could not be determined. For a urogenital attack, rhC1INH

(n513) was 119.0 minutes (40.0, 270.0), and for placebo (n51) was 320.0

minutes.

CONCLUSIONS: Treatment with rhC1INH 50 U/kg was efficacious in

shortening time to symptom relief of acute HAE attacks, regardless of

attack location.

737 An International Registry for Angioedema without
Urticaria

Andrea Zanichelli1, Massimo Triggiani2, Maria Bova3, Mauro Cancian4,

D. Moldovan5, and Marco Cicardi1; 1Department of Biomedical and Clin-

ical Sciences Luigi Sacco, University of Milan, Milan, Italy, 2University

of Salerno, Salerno, Italy, 3Department of Translational Medicine, Univer-

sity Federico II, Naples, Italy, 4Department of Medicine, University of Pa-

dua, Padua, Italy, 5University of Medicine and Pharmacy, Mures County

Hospital, Tirgu Mures, Romania.

RATIONALE: Four types of acquired and three types of hereditary

angioedema without urticaria have been identified. Grouped data on

laboratory and clinical characteristics of these forms of angioedema and

treatments are limited. We developed a registry to collect data on different

forms of angioedema

METHODS: Patients with recurrent angioedema without urticaria were

included. Data on demographic characteristics (date of birth, date of

diagnosis, date of symtoms’ onset, status), presence of family history of

angioedema, plasma levels of C1-INH andC4,mutation in C1-INHor FXII

genes, use of ACE-inhibitors, concomitant diseases, frequency, location

and severity of attacks, use of on-demand and prophylactic treatments were

recorded

RESULTS: A total of 1292 patients were included by 18 centers in Italy

and Romania:

-983 (53% female) with C1-INH-HAE (88% type I and 12% type II),

median age 45, median age at diagnosis 26. 4139 attacks were recorded,

59% localized to the skin, 37% abdominal and 4% laryngeal. 26% of

attacks were severe, 50%moderate, 24%mild. 82% of attacks were treated

with plasma-derived C1-INH (45%), subcutaneous injection of Icatibant

(41%) and other (14%)

-101 (54% female) with C1-INH-AAE, median age 71, median age at

diagnosis 63

-97 (67% female) with normal C1 INH-HAE; of these patients, 37 (75%

female) were positive for FXII mutation;

-111 patients (58% men) with ACEI-AAE, median age 62; prevalent

angioedema localization: lips, oral mucosa and larynx

CONCLUSIONS: This international registry recorded the largest number

of patients with angioedema. Further analysis will be performed to evaluate

the clinical characteristics and treatment efficacy

738 Clinical Characteristics of Idiopathic Angioedema

Daniel L. Rosenberg1, Sameer K. Mathur, MD, PhD, FAAAAI2, and

Ravi K. Viswanathan, MD2; 1University of Wisconsin Hospital and

Clinics, Madison, WI, 2University of Wisconsin School of Medicine

and Public Health, Madison, WI.

RATIONALE: Patients with exclusive angioedema (without urticaria) are

often categorized into hereditary, acquired, drug-induced or other forms.

However, up to 40% of patients with angioedema are idiopathic.

Unfortunately, little is known about the natural history of idiopathic

angioedema. Therefore, we sought to analyze several clinical character-

istics and disease frequency and severity in patients with idiopathic

angioedema.

METHODS: In an IRB-approved protocol, the University of Wisconsin

electronic medical record was accessed to identify patients who received

an ICD-9 diagnostic code of angioedema over a five-year period. Patients

with hereditary angioedema or identifiable triggers were excluded from the

analysis. Data collected included symptom duration, tissues involved,

prednisone usage, and whether or not emergency care was sought.

RESULTS: Of the 160 patients examined with an exclusive ICD-9 code

for angioedema, 99 had a history consistent with idiopathic angioedema

(61 patients had hereditary angioedema or an identifiable trigger). 55% of

the patients had recurrent episodes of angioedema for greater than one year,

while 35% had episode(s) lasting less than a year. The episodes of

angioedema predominantly involved the face (69%), oral cavity (54%),

and limbs (16%). Just over half of these patients (52%) reported at least one

visit to an emergency room or urgent care clinic and 55% of patients

required a steroid burst.

CONCLUSIONS: Patients with idiopathic angioedema tend to experi-

ence recurrent episodes, typically persisting for years. Tissue involvement

is primarily of the face and oral cavity, and symptoms are often severe

enough to provoke emergency evaluation and necessitate prednisone

usage.
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739 Safety Of Plasma-derived C1-inhibitor Treatment In
Pediatric Patients With Hereditary Angioedema
Due To C1-inhibitor Deficiency – A Long-term
Survey

Henriette Farkas, MD, PhD, DSc, Kinga Viktoria Kohalmi, Nora Ves-

zeli, and Lilian Varga; Hungarian Angioedema Centre, 3rd Department

of Internal Medicine, Semmelweis University, Budapest, Hungary.

RATIONALE: Plasma-derived C1-inhibitor concentrate (pdC1-INH,

Berinert�) is the only approved drug for treatment of hereditary angioe-

dema with C1-inhibitor deficiency (C1-INH-HAE) in pediatric patients

of all age groups.

METHODS: In the prospective, long-term survey, real-life data of pdC1-

INH use in patients, diagnosed and followed up under the age of 18 years in

the Hungarian Angioedema Centre were analyzed.

RESULTS: Of 70 pediatric patients (33 boys and 37 girls; mean age at

diagnoses: 7.73 years; 26 boys and 28 girls were below the age of 12 years)

experienced a total of 759 abdominal, 1835 peripheral, 141 facial, 122

genital, 74 upper airway attacks during the observational period. Thirty-

two of 70 received one or more vials of pdC1-INH in case of edematous

attacks (352 vials) or for prophylaxis (27 vials). 379 vials of pdC1-INH (1

vial 5 500 IU) were administered (on average 11.8 vials/patient). First

administration of pdC1-INH was on average at the age of 11.59 years

(min.: 1 year, max.: 17.8 years). The distribution of used pdC1-INH in

different age groups were the following: 1 vial (0-1 years), 2 vials (1-3

years), 18 vials (3-6 years) 167 vials (6-12 years) and 171 vials (12-18

years). No systemic allergic reactions, viral transmission and thromboem-

bolic events occurred. Only one patient had urticaria, developed within few

minutes after administration of pdC1-INH, but it was not related to the

drug.

CONCLUSIONS: Real-life data from our long-term survey confirm that

pdC1-INH is a safe and effective treatment for pediatric patients with C1-

INH-HAE of all age groups.

740 Hypercoagulability Study in Patients with
Angioedema.

Gemma Vil�a-Nadal, MD1, Daiana Guill�en, MD1, Mariana D�ıaz-

Almir�on2, Mar�ıa Soledad Garc�ıa-Mu~noz, MD3, Mar�ıa Jes�us Blanco

Ba~nares, MD3, Carmen G�omez-Traseira, MD1, Mar�ıa Concepci�on

L�opez-Serrano, MD, PhD1, and Teresa Caballero, MD, PhD1,4; 1Allergy

Department, Hospital La Paz Institute for Health Research (IdiPaz), Ma-

drid, Spain, 2Research Unit, Hospital La Paz Institute for Health Research

(IdiPaz), Madrid, Spain, 3Hematology Department, Hospital Universitario

La Paz, Madrid, Spain, 4Allergy Department, Hospital La Paz Institute for

Health Research (IdiPaz), Biomedical Research Network, CIBERER

(U754), Spain, Madrid, Spain.

RATIONALE: Angioedema can be caused by histamine/bradykinin

release. We studied thrombophilia in adult angioedema patients candidate

to treatment with tranexamic acid.

METHODS: Retrospective, cross-sectional study (EC approval PI-1654).

Adult angioedema patients with thrombophilia study were included.

Patients were classified into 4 subgroups: A) angioedema with hereditary/

acquired C1-inhibitor deficiency; B) hereditary angioedema with normal

C1-inhibitor; C) other bradykinergic angioedema; D) histaminergic

angioedema.

RESULTS: Eighty-eight patients were included (A 55, B 9, C 6, D 18

patients; mean age 39.7615.5y; 69.3% female).

Platelets were high in 5, low in 1 patient. Fibrinogen was low in 1, high in

29 patients. Partial thromboplastin time (ratio) was low in 12 patients and

significantly shorter in group A [Median-Interquartile range (IR): group A

(0.83-0.07), group B (1.04-0.11), group C (0.98-0.15), group D (1.00-

0.095); x2(K-W)546.18, gl53, p<0.001]. Antithrombin was high in 17

patients. Protein S was low in 5, high in 21 patients. Protein C was high

in 11 patients. Functional FXII was low in 2, high in 20 patients. Lupic fac-

tor was positive in 4 patients. One patient carried mutation G1691A in

coagulation factor V Leiden gene (heterozygous); three patients carried

mutation G20210A in prothrombin gene (heterozygous); forty-one pa-

tients carried mutation C677T in MTHFR gene (10 homozygous).

Homocystein was high in 12 patients and significantly higher in males

[Median–IR; male (9.95-4.47), female (7.60-2.80) (M-W5378.00, Z5-

3.07, p50.02)].

CONCLUSIONS: Mutations in coagulation promoting genes have been

found, being C677T inMTHFR gene the most predominant. Partial throm-

boplastin time was lower in patients with C1-inhibitor deficiency.

K-W: Kruskal-Wallis; M-W: U Mann-Whitney

741 Clinical characteristics and response to attack
treatment with Berinert� of drug induced
angioedema in the French Cohort COBRA.

Laurence Bouillet, MD, PhD1, Isabelle Boccon-Gibod, MD2, Anne-

Pagnier3, Anne Gompel4, Bernard Floccard5, Ludovic Martin6, Claire

Blanchard-Delaunay7, David Launay8, Olivier Fain9, and Alain Sobel10;
1National Reference Centre for Angioedema, Internal Medicine

Department, Grenoble University Hospital, Grenoble, France, 2Grenoble

University Hospital, Grenoble, France, 3dpt of internal medecine,

Grenoble, France, 4Endocrine gynecology, Paris, France, 5Intensive

Care Unit, Edouard Herriot Hospital, Lyon, France, 6Department of

Dermatology, Angers, France, 76Department of Internal Medicine, Niort,

France, 8Universit�e Lille Nord de France, Lille, France, 9Department of

Internal Medicine, Paris, France, 10Hotel Dieu University Hospital, Paris,

France.

RATIONALE: The Cobra registry reports clinical data and treatment

response with Berinert� in the French population of patients with

bradykinin mediated angioedema (AE): hereditary AE with and without

C1Inhibitor deficiency, idiopathic non histaminergic AE, drug induced AE

(DIAE).

METHODS: The study covers all data available from 2007 to July 2016.

The analysis included retrospective data extracted from patients’ medical

record and prospective data directly recorded in the electronic registry.

RESULTS: Among the 233 bradykinin mediated AE (BMAE) patients

included in the registry 16 (6.9%) patients had a DIAE. They are 67.469.8

years old and 56.3% of them are male. AE etiology is essentially linked to

ACE inhibitors (56.2%), AIIRAs (31.2%), and by both of them (6.3%). The

first crisis appeared when they were 63.9 6 10.3 y.o. 73.3% were

previously treated with corticosteroids and a first treatment with

Berinert� occurred when they were 66.469.7y.o. These patients are older

and had a sex ratioM/F close to 1/1 rather than close to 1/2 for the otherAE.

15 of them had at least an attack treated with Berinert� which were

essentially located at upper respiratory tract only (n59), at face only (n52)

and multilocated (n54). 92.3% of the upper tract respiratory attack were

rated as severe and 60%of those located at the face. Symptoms disappeared

in less than 6 hours in 50% of the patients and in less than 12 hours in

93.3%. One failure was reported.

CONCLUSIONS: Attack treatment with Berinert� of drug induced

angioedema is efficient and fast acting.
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742 Effect of long term prophylaxis with attenuated
androgen (AA-LTP) on the risk for cardiovascular
and neoplastic diseases in a cohort of 289
patients with Hereditary Angioedema (HAE) due
to C1 inhibitor deficiency.

Antonio Gidaro1, Francesca Perego1, Elena Colombo1, Mauro Cancian2,

Andrea Zanichelli1, Maddalena Alessandra Wu1, and Marco Cicardi1;
1Department of Biomedical and Clinical Sciences, University of Milan,

MIlan, Italy, 2Department of Medicine, University of Padua, Padua, Italy.

RATIONALE: Late decades of life are less populated in patients with

HAE than in normal subjects suggesting reduced life expectancy. We

investigated a role for AA-LTP through modification of incidence for

cardiovascular and neoplastic diseases.

METHODS: ITACA database was integrated adding data about patient’s

characteristics collected through a telephone-interview using a standard-

ized questionnaire administered by a doctor.

RESULTS: 289 patients, 158 female (55%), >18 y.o., (mean age of 49,4

6 16,4) participated in the study. 140 patients (48,4% total) did never

received LTP, 129 (44,6%) were on AA-LTP, 19 (6,6%) on LTP with

tranexamic acid, 7 (2,4%) on LTP with C1-INH. Hypertension was more

common in patients on >10y/AA-LTP (OR 2.3; 95%CI 1,1- 4,2) and

hypercholesterolemia in those on >15y AA-LTP compared to patients

without LTP (OR 2,4; 95%CI 1,0- 5,4). Thirty seven patients (12,8%) had

cardiovascular diseases, compared to 3,7% of the general Italian popula-

tion without age correction. The prevalence of neoplasms (n517/289;

5,9%) was lower in the AA-LTP vs no AA-LTP (3/17 neoplasms; OR 0,02;

95%CI 0,05- 0,72).

CONCLUSIONS: HAEpatients onAA-LTP appear to have increased risk

for cardiovascular disease, but reduced number of neoplasms.

743 Gender Influence on Hereditary Angioedema with
C1-inhibitor Deficiency

Priscila Takejima, Juliana F. B. Garcia, Marcelo V. Aun, MD, Jorge

Kalil, MD, Antonio Abilio Motta, and Pedro Giavina-Bianchi, MD,

PhD, FAAAAI; Clinical Immunology and Allergy Division of Sao Paulo

University, Sao Paulo, Brazil.

RATIONALE: Hereditary Angioedema (HAE) is a severe, heteroge-

neous, underdiagnosed and inadequately treated disease. We assess the

influence of gender on HAE with C1-inhibitor deficiency phenotype.

METHODS: Cross-sectional study characterizing patients withHAEwith

C1-inhibitor deficiency in a reference center, assessing differences ac-

cording to gender.

RESULTS: Ninety patients with HAE, 95% type I and 5% type II, were

included, 66% being female and 34%male. Family historywas observed in

74%. The average-ages of disease onset and diagnosis were 13 and 25

years, respectively. The average duration of attacks was 67 hours in men

and 80 hours in women, not being statistically different. Hospitalization

was reported in 71.6% of patients, 38% with ICU admission, and 22.9%

with OTI. Laparotomy was done in 36% of patients. As triggering factors,

78.3% reported spontaneous attacks; 64.5% stress; 72% trauma or

pressure; 65% dental procedures; 38.7% surgery; 10.7% temperature

variation; and 22.2% infection. Among women, 29% reported worsening

with menstrual cycles, 40%with exogenous estrogen intake, and 84%with

pregnancy. Long-term prophylaxis was prescribed for 81.5% of patients,

85% with danazol, 57.7% with tranexamic acid, and 24.61% with both.

Among women, 21% were taking progesterone, 5% progesterone and

danazol, and 2% progesterone and tranexamic acid. The average doses of

danazol and tranexamic acid were 183.6 mg and 823.8 mg, respectively,

and were not different between genders.

CONCLUSIONS: HAE with C1-inhibitor deficiency have higher pheno-

typic expression in women, but with similar severity in both sexes. We

observe clinical worsening during pregnancy and with exogenous estrogen

intake.

744 Angioedema Without Urticaria In The Emergency
Department

Ines Torrado-Espa~nol, MD, Dasha Roa-Medellin, MD, Ana Rodriguez-

Fernandez, MD, Marta Seoane-Rodriguez, MD, Sarah Micozzi, MD, Ma-

ria Elisa Caralli, MD, and Maria L. Baeza, MD, PhD; Hospital General

Universitario Gregorio Maranon, Madrid, Spain.

RATIONALE: To determine the incidence and characteristics of angioe-

demawithout urticaria (AE) at the Emergency Department (ED) of a third-

level Hospital in Madrid.

METHODS: A retrospective-descriptive study including patients older

than 15y/o diagnosed with AE at the Emergency Department (E D) from

Jan-2013 to Dec-2015 was conducted.

RESULTS: 455,937 patients were attended to at the ED in 3 years. AEwas

diagnosed in 639 (Incidence 0.14%). Mean age of 48.6y620, median: 47,

59.9% females. The facial location was present in 90% (34.59% lips,

34.43% eyelids, 21.91% others) and oropharyngolaryngeal edema ap-

peared in 42% (24.73% uvula, 14.55% tongue), 32% of whom suffered

breathing difficulties and 27.2% swallowing difficulties. Only 4.54% had

peripheral involvement (2.82% extremities, 1.41% genital organs and

0.31% trunk). Pruritus was present in 15.34%. 31.3% had had previous

episodes of AE. The suspected etiology was unknown in 48.83%, followed

by drugs (25.51%: NSAID intolerance 6.73%, ACE inhibitor-AE 6.42%

and others 12.36%), foods (12.21%), other allergies (6.42%), hereditary

AE (1.1%) and other causes of AE (1.87%). 54.6% were treated with

antihistamines and 62.4% with corticosteroids. These drugs were pre-

scribed for several days at discharge to 70.6.% of the patients. 59,1% were

referred to the Allergy Department for further studies.

CONCLUSIONS: The incidence of Angioedema without urticaria at the

ED was low, more common in women.

The mayor location was facial, a third had airway compromise, and the

peripheral involvement was very uncommon. Pruritus was not frequently

associated to AE. A third of patients had recurrent episodes.

745 Activation of the Contact System in Idiopathic
Angiodema

Riccardo Senter1, Fabrizio Fabris2, Raffaele Bendo3, and Mauro Can-

cian1; 1Department of Medicine, University of Padua, Padua, Italy,
2Dept. of medicine, University of Padua, Padua, Italy, 3Dept. of medicine,

University of Padua, Italy, Padua, Italy.

RATIONALE: recurrent angioedema without wheals is classified into

several subtypes depending on the postulated etiology (histaminergic or

bradikininergic) while the clinical manifestation are largely similar. Most

of the patients who do not show any specific trigger are responsive to anti-

histaminic prophylaxys (Idiopathic Histaminergic Angioedema: IHA); our

study aims to evaluate if the contact system activation has any role, even if

not clinically determinant, in the pathogenesis of IHA.

METHODS: we assessed plasma levels of Factor XII (FXII),

Prekallikrein (PK) and High Molecular Weight Kininogen (HK) in 71

asymptomatic IHA patients by immunoblotting and compared them with

the levels of 30 healthy controls. x-square test, Kruskal Wallis test and

Spearman correlation were used for the analysis.

RESULTS: FXII, PK and HK are significantly less expressed in IHA

patients than in healthy controls: proportion of patients with plasma levels

below the mean level of the healthy controls were 71,8%, 73,23% and

74,65% respectively (p50.001 for each protein). The decrease in

circulating levels of the three proteins though does not correlate with

disease severity and is not consistent in the single patient.

CONCLUSIONS: our data show that an instability of the Contact System

might contribute to the vascular permeability and angioedema in IHA

patients, even if mast cell degranulation and Histamine release seem to

play themain role. However, these results have to be strenghten through the

evaluation of Contact System activation both in basal conditions and in

acute attack.
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746 Hereditary vs Acquired Angioedema: An
Actualized Experience with Patients in Puerto
Rico.

Rafael H. Zaragoza-Urdaz, MD, PhD; RAFAEL H ZARAGOZA UR-

DAZ MD CSP, San Juan, PR.

RATIONALE: To describe clinical characteristics of patients with both

HAE and AAE at a private practice in Puerto Rico (PR), their response to

newer acute and prophylactic therapies available, the impact on compli-

cations in an observational study.

METHODS: Patients referred to our practice for evaluation and manage-

ment of recurrent angioedema. Once the diagnosed treatment (tx) with s/c

Icatibant or Ecallantide were offered as rescue therapy and a C1 Inhibitor

(human), was offered if the patient had >_1 attacks of angioedema per

month, as prophylactic therapy.

RESULTS: Overall 46 patients; 37 (80%) were females. Age range 5 to

68y/o. Current tx for HAE: prophylaxis with C1 INH 16 (35%), acute tx

with Icatibant or Ecallantide 28 (61%). Effect of tx on attacks/month: no

attacks from 3 to 41%, 1-2 attacks from 31 to 37%, 3 to 4 attacks from 45 to

9%, and >_5 from 21 to 13%. Effect of treatments ER visits in last 6mo: no

ER visits from 38 to 63%, 1-2 from 31 to 37%, 3 to 4 from 23 to 4%, and >_5

from 19 to 2%. Effect of tx Hospitalizations in last 6mo: no

Hospitalizations from 27 to 87%, 1-2 from 4 to 11%, 3 to 4 from 12 to

2%, and >_5 from 4 to 0%.

CONCLUSIONS: There has been a dramatic burst of HAE in

PR;therefore, it is crucial to expand diagnostic testing to different parts

of the island to identify undiagnosed patients, for prompt differentiation to

receive pertinent and cost-effective therapeutic interventions.

747 CD300a: A New Player in Atopic Dermatitis?

Laila Karra*, Equal contributors1. Roopesh Singh Gangwar*,

Equal contributors1. Tgst Levi1, Yael Minai-Fleminger1, Nanna Fyhr-

quist2, Vera Leibovic3, Dagmar Simon4, and Francesca Levi-Schaffer,

PhD, FAAAAI1; 1The Hebrew University of Jerusalem, Jerusalem, Israel,
2University of Helsinki, Helsinki, Finland, 3Hadassah Hebrew University

Medical Center, Jerusalem, Israel, 4Department of Dermatology, Univer-

sity Hospital Bern, Bern, Switzerland.

RATIONALE: CD300a is an inhibitory receptor expressed by mast cells

(MCs) and eosinophils. We have previously shown that its expression on

eosinophils is upregulated by hypoxia and GM-CSF, hallmarks of

inflammation. Atopic Dermatitis (AD) is a chronic inflammatory disease

characterized by MCs and eosinophil activation. Therefore, we aimed to

investigate a possible involvement of CD300a in AD.

METHODS: Skin biopsies and blood leukocytes from AD patients and

normal volunteers were stained for CD300a and biopsies also for hypoxia

(HIF1a) and blood vessels (PECAM). Human cord blood (CBMC) and

mouse bone marrow (BMMC) derived MCs and human peripheral blood

eosinophils were incubated under hypoxia or with S. aureus exotoxins for

CD300a expression (FACS, WB, RT-PCR). AD (SEB+OVA/skin tape

stripping) or peritonitis (SEB) were induced in CD300a-/- and WT mice

and disease characteristics followed.

RESULTS: AD skin showed increased expression of CD300a particularly

in eosinophils and macrophages, hypoxia and increased vascularity.

Dermal blood vessel numbers correlated with CD300a+MCs and macro-

phages. CD300a expression was significantly decreased on blood NK cells

and increased on B cells. In vitro CD300a expression on MCs and eosino-

phils was increased by both hypoxia and exotoxins. In CD300a-/- mice

epidermal/dermal thickness and eosinophilia was increased in AD and

overall inflammation and characteristic eosinophil infiltration were

enhanced in SEB-peritonitis.

CONCLUSIONS: CD300a expression is modulated in human AD and its

absence in a mouse model of AD and of SEB peritonitis increases

inflammation. Targeted activation of CD300a on MCs and eosinophils can

be a novel therapeutic approach in AD.

748 Scratching in Atopic Dermatitis Has Circadian
Rhythm

Anna Fishbein1, Phyllis Zee2, Jennifer Beaumont3, Brendon Lin4, and

Amy S. Paller, MD5; 1Lurie Children’s Hospital, CHICAGO, 2North-

western University, chicago, 3Northwestern University, Statistics, chi-

cago, 4Lurie Children’s Hospital, Chicago, 5Northwestern University

Feinberg School of Medicine, Chicago, IL.

RATIONALE: Nocturnal eczema flares are severely pruritic and sleep

disturbing, yet timing of flares is not well established. Our hypothesis is

that eczema has a circadian rhythm, with scratching episodes peaking

within the first few hours after sleep onset.

METHODS: Case control study with children ages 6-17 years with

moderate/severe AD, controlled asthma and AR (n519), and age matched

controls (n511). Scratch and sleep were assessed via validated actigraphy

(Actiwatch Spectrum) measured for 5-7 consecutive days/nights.

Generalized least squares models, with cubic spline for smoothing, were

fit to the data.

RESULTS: Children with AD (65% male, SCORAD

m558622(mean+SD)) versus controls had significantly more minutes of

wake after sleep onset (m598653 v. 50630, p50.01). However, the

interaction between group and timing was not significant (p50.37). Yet,

the average amount of movement (scratch) in children with AD was

increased compared to controls (p<0.0001) and had a clear timing pattern

that differed from control patients (p<0.01). These activity bouts clustered
in AD around 2-5 hours after sleep, with peak scratch 3 hours after sleep

onset.

CONCLUSIONS: Most nocturnal scratch behavior in AD is 2-5 hours

after sleep onset, peaking at 3 hours. Overnight awakenings did not have a

specific rhythm in AD. This pattern of timing in nocturnal eczema suggests

a circadian rhythm to pruritus. Further research into the circadian rhythm

of AD might answer the fundamental question about the etiology of AD

flares.
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749 Eosinophil Peroxidase Contributes to the Induced
Inflammation Occurring in Mice following Skin
Exposure to TMA

Huijun Luo, PhD1, Emily Blum, PhD2, Alison Fryer, PhD2, Nancy

Lee, Ph.D.1, David Jacoby3, and James J. Lee, PhD1; 1Mayo Clinic Ari-

zona, Scottsdale, AZ, 2Oregon Health & Science University, Portland,

OR, 3Oregon Health & Science University, Portland.

RATIONALE: Allergic dermatitis induces skin inflammation and

increased itch response. The non-classical allergen toxicant trimellitic

anhydride (TMA) results in an eosinophil-dependent increase in inflam-

mation and sensory nerve growth as well as associated itch-response. This

study expands on our previous finding to demonstrate the importance of the

eosinophil secondary granule protein eosinophil peroxidase (EPX) activity

in inducing these responses in mouse models of allergic dermatitis.

METHODS: Wild type mice or mice deficient in eosinophils (PHIL) or

eosinophil secondary granule proteins (eosinophil-peroxidase (EPX-/-) and

major basic protein-1 (MBP-1-/-) were assessed for responses to allergen

induced atopic dermatitis TMA treatment. Additional experiments

included inhibition of eosinophil peroxidase activity in wild type mice

by treatment with two independent drugs: resorcinol and anti-thyroid

drug methimazole. End point measurements of inflammation included

ear thickness measurements, histological assessments, and qRT-PCR of

cytokine and chemokine gene expression and itching events.

RESULTS: Specifically, EPX peroxidase activity was critical in inducing

skin inflammation and itch response. Moreover, EPX-/- mice as well as

mice inhibited of their EPX activity by drug treatments resorcinol and

methimazole were significantly decreased in their Th2 cytokines IL-4, IL-

13 and MCP-1 expression when treated with TMA. Itching events were

dramatically reduced as well in these mice.

CONCLUSIONS: The peroxidase activity of EPX is a critical mediator of

inflammatory events in mouse models of allergic atopic dermatitis. The

function of eosinophils and EPX appears to induce Th2 inflammatory

events as well as increased itching events in response to TMA treatment,

suggesting therapeutic intervention of this pathway could lead to improved

symptoms.

750 Skin Barrier Impairment during Early Infancy
Precedes Sensitization to Respiratory Allergens
at 5 Years of Age

Margaretha A. Faber, MD1,2, Deirdre M. Murray2,3, Alan D. Irvine4,5,

Claire O’Halloran2, Darina Sheehan2, Didier G. Ebo, MD, PhD,

FAAAAI6, and Jonathan O. Hourihane, MD, FAAAAI3,7; 1Department

of Immunology/ Allergology/ Rheumatology, University of Antwerp

and University Hospital Antwerp, Antwerp, Belgium, 2Paediatrics and

Child Health, University College Cork, Cork, Ireland, 3INFANT centre,

Cork, Ireland, 4National Children’s Research Centre, Crumlin, Ireland,
5Paediatric Dermatology, Dublin, Ireland, 6University of Antwerp, Immu-

nology, Allergology & Rheumatology, Antwerp, Belgium, 7Pediatrics and

Child Health, Cork, Ireland.

RATIONALE: We have shown skin barrier impairment is related to food

allergy at 2 years.We examined the relationship of skin barrier dysfunction

to the development of respiratory allergen sensitization (RS) at age 5 years.

METHODS: A total of 1903 infants were enrolled in the BASELINE birth

cohort study and had transepidermal water loss (TEWL) measured at birth

(day 2) and at 2, 6, 24 and 60 months of age. At 5 years of age, skin prick

tests were performed to screen for RS (house dust mite, grasspollen, dog,

cat and horse) and symptoms of rhinoconjunctivitis were assessed by a

standardized questionnaire.

RESULTS: Eight hundred ninety-six children were retained to age 5 years

and 783 children underwent skin prick testing. RS was present in 16.9%

(132/783, 95%CI 14.4 - 19.7) and 64/132 (48.5%, 95%CI 40.1 - 56.9)

reported rhinoconjunctivitis. Sensitization to house dust mite was most

prevalent (11.9%) followed by grasspollen (6.3%). Children with RS at 5

years of age showed significantly more frequent an upper quartile TEWL

(g water/m
2/hour) at 2 months (36.2% versus 24.7%, p50.007), 6 months

(35.4% versus 23.0%, p50.003), 24 months (33.6% versus 22.0%,

p50.006) and 60 months (32.0% versus 23.6%, p50.044) of age. TEWL

measurement at birth was not associated with RS at 5 years

CONCLUSIONS: Skin barrier dysfunction in early infancy but not at

birth is related to development of respiratory sensitization at 5 years of age,

supporting the concept of transcutaneous allergen sensitization. These

findings underline the potential of early skin barrier protection in primary

prevention of the atopic march.

751 Development of a non-invasive method of RNA
collection in children with atopic dermatitis

Eric M. Schauberger, DO, PhD, Mariam Boules, Asel Baatyrbek

Kyzy, BS, Jocelyn Biagini Myers, PhD, and Gurjit K. Khurana Hershey,

MD, PhD, FAAAAI; Cincinnati Children’s Hospital, Cincinnati, OH.

RATIONALE: Atopic dermatitis is a commonmanifestation of atopy, but

human based mechanistic, epigenetic, and genomic studies are limited by

the lack of reliable, non-invasive methods for collection of samples from

skin. Our objective was to develop a non-invasive, reliable, and sensitive

method of collection of RNA from lesional and non-lesional skin of

children with atopic dermatitis.

METHODS: Tape was utilized to collect samples from non-lesional skin

from patients using sequential adhering and removal of strips from the

same location. Strips 1-7 were saved for microbiome and genomic analysis

(not discussed), and 8-14 for RNA collection. Variables examined included

1)tape and adhesive type, 2)size of tape, 3)number of sequential tape

samples (proxy for penetration into dermis), 4)purification technique.

Yield (quantity and quality) was estimated using Nanodrop and fluorescent

dye. Usability was gauged through RTqPCR to quantify expression of

GAPDH, Keratin1 (keratinocyte-specific), and atopy related genes

(S100A8, KIF3A). Non-invasiveness was subjectively measured by

appearance of rash or discomfort.

RESULTS: All collection methods were well tolerated. Masking tape

produced higher-yield and consistent results than TegadermTM. Larger tape

resulted in improved yield, however, resulted in less consistent results.

Additional sequential tape samples improved yield and consistency.

Purification through column-based methods were more consistent than tri-

zol but similar yield. RTqPCR showed high-level expression of GAPDH,

intermediate-level of S100A8 and Keratin1, low-level expression of

KIF3A.

CONCLUSIONS: Our data reveal a novel tape-based method for non-

invasive sampling of skin from children with atopic dermatitis. This

method reliably yields RNA that is of high-quality and enables genomic

and epigenetic studies.

J ALLERGY CLIN IMMUNOL

VOLUME 139, NUMBER 2

Abstracts AB239

M
O
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2017 Annual Meeting.



752 Reduced Risk of Atopic Dermatitis in Infants from
Wisconsin Farm Versus Non-Farm Families

Cheryl A. Steiman, MD1, Matthew C. Keifer, MD, MPH2, Casper G.

Bendixsen, PhD3, Iris A. Reyes, MPH3, Christine M. Seroogy, MD,

FAAAAI1, and James E. Gern, MD FAAAAI4; 1University of Wisconsin

School of Medicine and Public Health, Madison, WI, 2University of

Washington, Seattle, WA, 3National Farm Medicine Center, Marshfield

Clinic Research Foundation, Marshfield, WI, 4University of Wisconsin-

Madison, Madison, WI.

RATIONALE: Exposures on traditional European dairy farms reduce the

risk of atopic dermatitis (AD) in young children. Whether dairy farm

environments in the United States have similar effects is unknown. The

Wisconsin Infant Study Cohort (WISC) in Marshfield, Wisconsin is a birth

cohort with prenatal enrollment of participants stratified into dairy farm

and non-farm groups. Based on European findings, we hypothesize that

children born into farm families in the WISC cohort will be less likely to

develop AD compared to non-farm children.

METHODS: Parents reported by questionnaire if a health care provider

had diagnosed the child with AD. Parents completed between 1 to 8

questionnaires at clinic visits (2, 9, 12, 18, 24 months) and phone calls (6,

15, 21 months). The target enrollment is 100 per group, and to date there

are 170 subjects (farm n573; non-farm n597) and 686 subject visits (farm

n5324; non-farm n5362). Fischer’s exact test was used to evaluate group-

related differences in AD.

RESULTS: Median follow-up time was similar for the two groups

(farm513.44 months; non-farm511.25 months). Cumulative prevalence

of AD in farm subjects was 11% (n58) and 23% (n522) in non-farm

(p<0.036). Percent of visits with current AD reported in farm subjects was

7% (n523) and 12% (n543) in non-farm (p<0.022).

CONCLUSIONS: Wisconsin farm children are about half as likely to

develop AD during infancy compared to non-farm children. These findings

suggest that environmental factors found in Wisconsin dairy farms reduce

the risk of developing AD.

753 Chronic Urticaria in a Pediatric Cohort : Resolution
and Associated Factors

Elena Netchiporouk1, Nuzha B. Noorah2, Elham Rahme3, Youssef

Habel3, andMoshe Ben-Shoshan, MD, MSc4,5; 1Division of Dermatology.

McGill University, Montreal, QC, Canada, 2Division of Pediatric Allergy

and Immunology. Montreal Children’s Hospital, Montreal, QC, Canada,
3Department of Epidemiology. McGill University, Montreal, QC, Canada,
4Division of Pediatric Allergy and Immunology, Department of Pediatrics,

Montreal Children’s Hospital, Montreal, QC, Canada, 5McGill University,

Montreal, QC, Canada.

RATIONALE: To assess the natural history of chronic urticaria in a cohort

of children and to determine factors associated with resolution.

METHODS: As part of the pediatric chronic urticaria registry at the

Montreal Children’s Hospital data was collected through a standardized

questionnaire from consenting parents on demographic characteristics,

history of comorbidities, use of medications and clinical characteristics of

hives. In addition, we assessed basophil count and basophil activation

(measured by CD63 by flow cytometry) at study entry. Coxmodelwas used

to assess resolution (defined as absence of hives for at least one year with no

medications) and sociodemographic, clinical and laboratory parameters

associated with resolution.

RESULTS: Among 139 patients followed up to 30 months, there were

48.90%males and the average agewas 8.77 years old. A total number of 43

cases were resolved and the resolution rate was 10 per 100-patient-year.

Resolution was more likely if CD63 levels were higher and less likely if

basophil count was higher [ Hazard ratio adjusted(HRa):2.20 (95%CI,

4.70,1.01) and HRa:0.41 (95%Cl,0.92, 0.18)].

CONCLUSIONS: Our findings indicate low rate of resolution and that

laboratory parameters such as basophil count and CD63 are useful

prognostic factors.

754 The Impact of Exposure to Air Pollutants on 1023
Adult Atopic Dermatitis Patients – a Nationwide
Population-Based Cross-Sectional Study.

Kuo-Tung Tang1, Ching-Heng Lin2, Ben-Jei Tsuang3, and Yi-Hsing

Chen, MD, PhD4; 1Division of Allergy, Immunology and Rheumatology,

Taichung Veterans General Hospital, Taichung, Taiwan; PhD Program in

Translational Medicine, National Chung Hsing University, Taichung,

Taiwan, 2Department of Medical Research, Taichung Veterans General

Hospital, Taichung, Taiwan, 3Department of Environmental Engineering,

National Chung-Hsing University, Taichung, Taiwan, 4Division of

Allergy, Immunology and Rheumatology, Taichung Veterans General

Hospital, Taichung, Taiwan.

RATIONALE: There is a trend toward an increasedworldwide prevalence

of allergic diseases. It is speculated that industrialization with resultant air

pollution plays a role. Atopic dermatitis (AD) is a disease mostly of

childhood but some AD patients still suffer from their disease in the

adulthood. Nevertheless, there is scarce epidemiological data with respect

to the relationship between air pollution and AD in adults.

METHODS: We conducted a cross-sectional study based on the data from

the National Health Insurance Research Database (NHIRD) in Taiwan. A

total of 1023 adult AD patients (S 20 years old) were identified in a

random 1,000,000 sample population in 2011.We also utilized monitoring

data of the air pollutants from 71 Environmental Protection Agency (EPA)

monitoring stations across Taiwan to calculate the average concentrations

of these air pollutants. A multivariate logistic regression analysis, adjusted

for age, gender, levels of urbanization, family income and levels of

exposure to air pollutants, was performed.

RESULTS: Themean age of adult AD patients in Taiwanwas 44 years old

and a slight female predominance (57%) was present. We found a modest

association between particulate matter (PM)2.5 or Pollutant Standards

Index (PSI, the highest sub-index of the concentrations of main air

pollutants after transformation), and the development of adult AD. The

adjusted odds ratios were 1.05 (95% confidence interval [CI]: 1.02-1.08)

and 1.02 (95% CI: 1.01-1.03), respectively.

CONCLUSIONS: Our results demonstrated that air pollution, repre-

sented by PM2.5 or PSI, is modestly associated with the development of

AD in adults.
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755 Ambient Nitrogen Dioxide Aggravates the Acute
Symptoms of Atopic Dermatitis in Young Children

Kangmo Ahn, MD, PhD1,2, Jihyun Kim, MD, PhD1,2, Inbo Oh, PhD3,

Byoung-Hak Jeon, PhD4, Hae-Kwan Cheong, MD, PhD4, and Young-

min Kim, PhD1,2; 1Department of Pediatrics, Samsung Medical Center,

Sungkyunkwan University School of Medicine, Seoul, Korea, The Repub-

lic of, 2Environmental Health Center for Atopic Diseases, Samsung Med-

ical Center, Seoul, Korea, The Republic of, 3Environmental Health Center,

University of Ulsan College of Medicine, Ulsan, Korea, The Republic of,
4Department of Social and Preventive Medicine, Sungkyunkwan Univer-

sity School of Medicine, Suwon, Korea, The Republic of.

RATIONALE: We evaluated the effect of nitrogen dioxide (NO2) on

atopic dermatitis (AD) symptoms in children based on high-resolution

exposure assessment of ambient NO2.

METHODS: A total of 128 patients (78 boys and 50 girls aged under 6

years) with AD living in SeoulMetropolitan Area, Koreawere enrolled and

followed between April and July in 2014. Daily AD symptoms were

recorded to describe the degree of itching, sleep disturbance, erythema,

dryness, oozing, and edema with a scale of 0 to 4. We assessed daily NO2

level for residential area using Community Multi-scale Air Quality

(CMAQ) modeling system with spatial resolution of 1 km. Generalized

linearmixedmodelwas used to evaluate the effect of NO2 on theAD symp-

tom after controlling for age, sex, outdoor temperature, outdoor humidity,

ambient particulate matters (PM10), ambient ozone (O3), the presence of

fever, and the use of topical corticosteroid.

RESULTS: The symptom records of 8,410 person-days were collected.

CMAQ-modeled NO2 levels were well agreed with measured NO2; Index

of agreement was 64.4%. An increase in NO2 by 10 ppb was significantly

associated with an increase in 13.2% (95% CI: 2.5 to 25.0) of AD symp-

toms on the same day and 11.5% (95% CI: 1.5 to 22.4) on the previous

day. AD symptoms in boys increased by 21.5% (95% CI: 6.7 to 38.3)

per 10 ppb of NO2 increase, while an increase in girls was not statistically

significant.

CONCLUSIONS: Our results suggest that exposure to NO2 aggravates

AD symptoms in children.

756 Phenotypic Differences Between Asthmatic
Children with and without Atopic March

Ejaz Yousef, MD, FAAAAI; Nemours Children’s Speciality Care, Jack-

sonville, FL.

RATIONALE: Atopic dermatitis (AD) in infancy followed by allergic

rhinitis (AR) and asthma in later childhood is known as atopic march.

However, a significant number of children and adults develop asthma

without history of preceding atopic dermatitis. The aim of this study was to

delineate the clinical characteristics of asthmatic childrenwith and without

atopic march.

METHODS: Data on 198 asthmatic children aged 3-18 years were

collected. The study subjects were divided into two groups. Group A (N5
98) comprised of asthmatic children with history of atopic dermatitis.

Group B (N5 100) comprised of asthmatic children without any history of

atopic dermatitis.

RESULTS: Group A: Male: Female 65:33. Race, Caucasian: Other race

46:52. Family history of atopy in 78.5% subjects. Allergic Rhinitis (AR)

83.6%. Food Allergy (FA) 63.5%. Gastro esophageal reflux (GER) 6%.

Associated ENT issues (Adenoid hypertrophy, Eustachian tube dysfunc-

tion) 9%. Average Intake of oral steroid/year/Patient was 1.26. Average

number of hospitalization for asthma/year/patient was 1.0

Group B:Male: Female 68:32. Race, Caucasian: Other race 59:41. Family

history of atopy in 50% subjects. AR 49%. FA 6%. GER 26%. Associated

ENT issues 33%. Average Intake of oral steroid/year/Patient was 0.43.

Average number of hospitalization for asthma/year/patient was 0.09.

CONCLUSIONS: These data suggest that family history of atopy, food

allergy, allergic rhinitis and asthma morbidity (increase use of systemic

steroids and hospital admissions) were significantly more common

phenotypic features (p50.01-0.03) in group A (asthmatic children with

atopic march). ENT pathologies and GER were significantly more

prevalent(p5<0.0001-0.0003) in group B (children without atopic march).

Early identification of phenotypic features may help in developing

strategies to reduce the asthma morbidity.

757 Characterization and Natural History of Skin
Testing in Children with Persistent Atopic
Dermatitis

Jonathan Somogyi1, Stephanie L. Vakaljan, BSc1, Shalini Thiru, BSc1,

Jason A. Ohayon, MD, FRCPC2, Carly Kenn1, and Jeana Swash1;
1Hamilton Allergy, Hamilton, ON, Canada, 2Dept of Ped, McMaster

University, Hamilton, ON, Canada.

RATIONALE: Skin testing (ST) is utilized in Pediatric Atopic Dermatitis

(AD) to help identify potential food avoidance. Frequently, STare positive

without history of exposure; the significance of this sensitization is

unknown.

METHODS: A retrospective chart review in a community allergy practice

(2008-2012) identified children (<10 years) with chronic AD who were

seen >1 time over 5 years with repeated ST.Results of ST (mm) over time

with clinical correlation.

RESULTS: A total of 125 children were seen. Eighty two of 125 (66%)

had positive ST identified to 16 foods. Twenty-four of 82 (29%) children

with positive ST to foods had a history of true food allergic reaction.

Sensitization to foods was found in 72 of 82 (88%) with some overlap in

children with true food allergy (FA). The most common foods testing

positive were egg (57/82, 70%), peanut (56/82, 68%), tree nut (43/82,

52%), milk (30/82, 37%) and wheat (10/82, 12%) at initial allergy visit.

Over 5 years, ST to egg (25/57, 44%) resolved over an average of 31

months, followed bymilk (12/30, 40%) over 29months, wheat (3/10, 30%)

over 13 months, tree nut (6/43, 14%) over 31 months and peanut (6/56,

11%) over 30 months. The majority of children (77/82, 94%) improved

with allergen avoidance in combination with medical plan.

CONCLUSIONS: ST to foods is positive in the majority of children with

chronic AD, reflecting both true FA and sensitization. Resolution of FA/

sensitization varied between foods over 2.5 years and is an optimistic

finding for children with AD and FA.
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758 Insufficient physical activity is a risk factor of
atopic dermatitis in Korean adolescents

Yeong-Ho Rha, MD, PhD1, Kyung Suk Lee, MD2, and Sun Hee Choi,

MD PhD3; 1Kyung Hee University Hospital, Seoul, Korea, 2Department

of Pediatrics, CHAUniversity BundangMedical Center, Seongnam, South

Korea, 3Kyung Hee University Hospital at Gangdong, Seoul, Korea.

RATIONALE: Regular physical activity (PA) has been known as

beneficial that it reduces the risk of chronic diseases including allergic

diseases. However, little has known regarding the relationship between PA

and allergic diseases in Korean adolescents. We analyzed the national data

whether PA is related to the prevalence of allergic diseases in the

population of Korean adolescents.

METHODS: Data from sixth Korean National Health and Nutrition

Examination Survey (2013 to 2014) that included 1,272 adolescents from

12 to 18 years old was analyzed. We defined regular PA according to

Physical Activity Guidelines for Americans. Multivariate regression

analysis was performed to find whether insufficient PA could be a risk

factor for allergic diseases.

RESULTS: The prevalence of asthma, allergic rhinitis (AR) and atopic

dermatitis (AD) were 1.3%, 9.3% and 5.2% in Korean adolescents,

respectively. After adjusting for factors, PA was not associated with

asthma and AR, but was significantly related to AD in Korean adolescents

(adjusted odd ratio 3.254, 1.202-8.810, p50.021)

CONCLUSIONS: This study suggests insufficient PA is a risk factor of

atopic dermatitis in Korean adolescents. These findings may be helpful for

management and improving the quality of life in AD of Korean

adolescents.

759 Allergen Sensitivity in Adults with Atopic
Dermatitis

Roderick McPhee, MD, PhD1, Jingya Wang, PhD1, Yeriel Estrada2,

Lydia Greenlees1, Emma Guttman-Yassky, MD, PhD2, and Michael D.

Howell, PhD1; 1MedImmune, Gaithersburg, MD, 2Icahn Medical School

at the Mount Sinai Medical Center, New York, NY.

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

characterized by significant barrier disruption and increased allergen

sensitivity. Approximately 80% of patients with AD have evidence of

sensitivity to one or more environmental or food allergens. We hypothe-

sized that the frequency and distribution of allergen sensitivity would

identify potential subsets of AD patients.

METHODS: Serum was collected from 39 healthy controls with no

history of skin disease and 76 subjects with AD and analyzed for allergen

sensitivity to a panel of 119 environmental and food allergens using the

ImmunoCAP Solid-Phase Allergen Chip (ISAC) test. Extrinsic AD (EAD)

was defined as a total IgE level >_ 150 kU/L.

RESULTS: Total IgE levels were significantly greater (p<0.001) in

subjects with AD (1372.52 kU/L) compared to healthy controls (13.68 kU/

L). Additionally, the number of positive allergens was statistically greater

for patients with EAD compared to both intrinsic AD (IAD, p<0.001) and

healthy controls (p value <0.0001). Interestingly, the number of positive

allergens correlated with total serum IgE levels for EAD (r50.7832,

p<0.01) and all AD (r50.7042, p<0.0001). Overall, there were signifi-

cantlymore positive results to both environmental and food allergens in the

EAD group compared to IAD and healthy control groups. A greater

prevalence was observed for dust mite, cat, and horse allergens in all AD

subjects (p<0.05).
CONCLUSIONS: These findings support the hypothesis that determina-

tion of allergen sensitivity in patients with AD may allow identification of

patient subsets which may have implications for future therapeutic

approaches.

760 Patch Testing for Evaluation of Allergic Contact
Dermatitis in a Single Academic Allergy Practice

Britta Sundquist, MD, and Muhammad A. Pasha, MD, FAAAAI; Albany

Medical College, Albany, NY.

RATIONALE: Allergic contact dermatitis (ACD) is frequently encoun-

tered by allergists. Patch testing is the ‘‘gold standard’’ to identify culprit

allergens causing ACD, but there are limited studies on patch testing in

allergy practices. Our objectivewas to report on patch testing findings in an

outpatient allergy practice.

METHODS: A retrospective chart review of patients referred for patch

testing from July 2013-May 2016 was performed. Data collected included

a history of atopy, location of dermatitis, if referred from a dermatologist,

and positive patch test results.

RESULTS: Of the 387 patients (mean age 49.2, 73% female) who were

patch tested over a 34 month period, 241 (62.3%) had a positive reaction.

Of those who tested positive, 59.4% reported an atopic history and 55.3%

were referred from a dermatologist. The extremities were the most

common involved site (53.7%), followed by the head/neck (47.2%) then

trunk (29.7%). The five most common positive allergens were gold sodium

thiosulfate, nickel sulfate, methylchloroisothiazolinone, thimersol and

bacitracin. One hundred twenty five patients (51.8%) were positive to at

least 1 Thin-Layer Rapid-Use Epicutaneous (T.R.U.E) test allergens, 49

(20%)were positive on both T.R.U.E. test and additional allergens from the

North American Contact Dermatitis (NACDG) panel, 17 (7%) were

positive to the additional NACDG allergens alone and 8 (3.3%) were

positive only to supplemental allergens provided.

CONCLUSIONS: Patch testing is a valuable diagnostic tool for the

practicing allergist. Performing a more extended series such as the

NACDG and/or supplemental allergens is higher yield when compared

to limited standard series in evaluating ACD.
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761 Prediction of Infectious Complications in Children
with Atopic Dermatitis

Tatiana A. Slavyanskaya, MD, PhD, FAAAAI1,2, and Pevaz Sepiashvili,

MD, PhD3; 1Peoples’ Friendship University of Russia, Moscow, Russia,
2Institute of Immunophysiology, Moscow, Russia, 3People’s Friendship

University of Russia, Moscow, Russian Federation.

RATIONALE: The purpose of the study is to develop criteria for the

prognosis of infectious complications (IC) in children (Ch) with moderate

to severe atopic dermatitis (M-SAD).

METHODS: Ninety-four Ch aged 5-17 years with M-SAD and a disease

duration of 1-15 years in the remission stagewere comprehensively clinical

and immuno-allergological examined. A control group included 30

practically healthy Ch. Clinically, the AD had multiple and extensive

inflammation with exudation or infiltration, lichenification, excoriation

and severe itching, which led to the accession of secondary infection. The

severity of clinical symptoms was assessed according to the SCORAD

scale.

RESULTS: In Ch with AD were identified immune imbalances: re-

ductions of phagocytic activity of neutrophils (PhAN) - phagocytic index

(PhI) and the phagocytic number (PhN); IL-4 and IL-13 in serum, local and

systemic specific IgE were increased and IFN-g decreased with worsening

of the clinical course of the disease. The SCORAD index before treatment

of M-SAD was 42,5763.41 - 48,265.7 points. The inclusion of allergen-

specific immunotherapy (AIT) in the comprehensive treatment (CT) of

immunocompromised Chwith AD and impaired function of the PhAN, led

to the development of IC in78% of the cases. There were no complications

or worsening of the clinical course of AD in the group of Ch with AD in

plans that included AIT and an immunomodulator that activates PhAN.

CONCLUSIONS: Thus, monitoring of the blood levels of PhI and PhN in

IgE-mediated AD predicts the development of IC in Ch with AD.

762 Role of Patch Testing in Assessing Allergic Risk of
Orthopedic Implants: Pre-and-Post Surgery

Stephanie L. Vakaljan, BSc1, Shalini Thiru, BSc1, Jason A.

Ohayon, MD, FRCPC2, and Dale Williams, MD3; 1Hamilton Allergy,

Hamilton, ON, Canada, 2Dept of Ped, McMaster University, Hamilton,

ON, Canada, 3McMaster University, Hamilton, ON, Canada.

RATIONALE: Type IV hypersensitivity is a potential contributor to

orthopedic implant failure.

METHODS: A retrospective chart review of patients for assessment of

metal or bone cement allergy in both pre and post surgical populations was

completed from 2013 to mid-2016. Information on patch test (PT) results

along with available post surgical outcomes was recorded.

RESULTS: Twenty three patients were identified. In the pre-surgical

population with history of metal allergy risk, 9 of 11 were PT positive to

metals (Nickel, Palladium, Gold, Cobalt), antibiotics (Bacitracin,

Gentamycin, Neomycin, Tobramycin), and bone cement (Epoxy resin).

To date, 4 of 9 have post operative outcomes available. PT results impacted

surgical decision in 3 of 4 with favorable outcomes. Two of 4 were allergic

to metals, resulting in nickel free implant; surgical decision of the

remaining 2 was to a cementless joint.

In the post operative joint failure population, 7 of 10 patients had positive

PT. Positives included metals (Nickel, Cobalt, Tin, Palladium), antibiotics

(Gentamycin) and components of bone cement (N,N-Dimethyl-p-tolui-

dine, Methyl methacrylate, Benzoyl peroxide). To date 5 of 7 have

undergone joint revision, with 4 of 5 surgical decisions based on allergen

profile from PT, these 4 with favourable outcome.

CONCLUSIONS: In the pre-surgical patient, history of metal hypersen-

sitivity predicts allergy in the majority (9/11) with discovery of non-metal

allergens (ie bone cement/antibiotic) in 4/9. Both allergen results directed

surgical decisions. In the post-operative patient with joint failure, the

majority (7/10) were found to have positive PT with resultant surgical

revisions dictated by newly found allergens.

763 Patch Testing for Metal Hypersensitivity
Evaluation in Patients With Metal Implants

Sonam Sani, MD1, Luz S. Fonacier, MD, FAAAAI2, Mark A. Davis-

Lorton, MD, FAAAAI2, and Marcella Aquino, MD2; 1Winthrop

University Hospital, Mineola, 2Winthrop University Hospital, Allergy &

Immunology, Mineola, NY.

RATIONALE: As the use of metal implants is increasing, along with the

concern for hypersensitivity to implanted components, allergists are

receiving referrals for metal patch testing (PT). Our objective was to

examine PT results in patients with suspected metal hypersensitivity with

relation to medical implants both pre-implantation (pre-imp) and post-

implantation (post-imp).

METHODS: We conducted an IRB-approved, 10-year retrospective chart

review of patients that underwent PT for metal implant related hypersen-

sitivity. Data gathered included patient demographics, clinical character-

istics and PT results. PT was performed with metal and bone cement

components.

RESULTS: Patients were divided into 2 groups: pre-imp (n5 30) and post-

imp (n514). Implants included orthopedic (n512), dental (n51), and

cardiac (n51). The pre-imp group was referred for a history of metal

hypersensitivity. In this group, 60% of patients had at least 1 positive metal

PT (18/30). Patients in the post-imp group presented after development of

symptoms including most commonly pain (n59) but also rash, swelling,

itch, joint loosening and failure. In this group, 29% of patients had at least 1

positive PT (4/14), with 3 out of 4 also reporting a history of metal

hypersensitivity. Two patients had a positive PT to an implant component

(cobalt, methyl methacrylate).

CONCLUSIONS: In our population, a history of metal hypersensitivity

was a strong predictor of a positive PT to metal as the pre-implantation

group had the highest rate of positive PToverall. Large prospective studies

are warranted to further delineate the relevance of positive PT in

symptomatic post-implantation patients.

764 Prevalence and Clinical Features of Patients with
Enhanced Urticarial Response at the Site of
Tattoos

Alanna Wong, MD1, and Manish Ramesh, MD, PhD2; 1Montefiore

Medical Center, Bronx, NY, 2Montefiore Medical Center, Scarsdale, NY.

RATIONALE: We observed that several patients with chronic sponta-

neous urticaria were displaying previously unreported phenomenon of

urticaria in the shape of their tattoo or scar. The prevalence and long-term

significance of this is unknown.

METHODS: Initially, 5 patients were identified with this phenomenon.

On the basis of this, records of 50 consecutive patients who have chronic

spontaneous urticaria from an academic outpatient clinic were reviewed.

RESULTS: 16/50 patients had either tattoos and/or surgical scars. 9/50

had tattoos and 5/9 developed urticaria in the shape of the site. Two of the

original 5 patients had a reaction of their scar, but none of the consecutive

cases. Between episodes or on antihistamines, the sites were unremarkable

with no evidence of chronic inflammation or of contact dermatitis. One

patient had a biopsy of the involved tattoo revealing coarse, granular

pigment within macrophages with no increase in mast cells or signs of

inflammation. In all cases, adequate treatment of the systemic urticaria was

also effective for the tattoo-site associated urticaria.

CONCLUSIONS: As the popularity of tattoos rises, we believe that this

will be increasingly reported. The lack of inflammation between episodes,

complete resolution with antihistamines, lack of inflammation on biopsy

and of inflammatory sequelae over decades indicate that this is not contact

dermatitis. The involvement of surgical scars, albeit at a lower frequency,

suggest that scarring rather than a response to the pigment may underlie its

pathogenesis. The identification of this phenomenon necessitates

cautionary advice to patients with chronic spontaneous urticaria who are

interested in obtaining tattoos.
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765 The Significance of Anti-Fc Epsilon RI Antibodies
in Chronic Idiopathic Urticaria: The Role of
Autoimmunity in the Differential Response to
Treatment

Julie J. Kim-Chang, MD1, Patricia L. Lugar, MD, MS1, and Anjeni Kes-

wani, MD, MSCI2; 1Duke University Medical Center, Durham, NC,
2George Washington University School of Medicine, Washington, DC.

RATIONALE: Autoimmunity is thought to play a role in the disease

process of chronic idiopathic urticaria (CIU) as 30-40% of patients with

CIU have clinical autoimmune disease or circulating autoantibodies.

However, the role of autoimmunity in the clinical course of CIU is unclear.

This study assesses the differential response to CIU therapies as stratified

by anti-Fc 3RI antibody status.

METHODS: A retrospective review of electronic health records of

patients aged >_12 years with CIU evaluated for anti-Fc 3RI antibodies

was conducted at Duke University Medical Center. Patients were

characterized by response to treatment as well as clinical and laboratory

characteristics. Univariate analysis followed by multiple logistic regres-

sion was performed.

RESULTS: Of the 230 patients identified, 50 (22%) tested positive for

anti-Fc 3RI antibodies. Therewere no significant differences in age, gender,

race, thyroid disease or autoimmune disease between thosewith positive vs

negative anti-Fc 3RI antibodies. Mean monocyte count was significantly

higher in patients with negative anti-Fc 3RI antibodies (529 vs 393 permm3,

p<0.0001). In patients with negative anti-Fc 3RI antibodies, there was a

higher odds ratio of response to antihistamines (OR 1.50 [95% CI 1.12 –

2.03]) and omalizumab (OR 6.00 [2.32 – 20.4]). Negative ANA

(<1:160) and the absence of clinical autoimmune disease were associated

with a higher odds ratio of response to omalizumab (OR 9.50 [2.76 – 59.63]

and 4.67 [2.07 – 12.48], respectively).

CONCLUSIONS: CIU patients with negative anti-Fc 3RI antibodies may

respond more favorably to treatment with antihistamines and omalizumab

than those with positive anti-Fc 3RI antibodies. CIU patients with evidence

of autoimmunity may have more treatment resistant disease.

766 Clinical Predictors of Response to Omalizumab for
Treatment of Chronic Urticaria

Elisabeth Clayton, MD1, and Carol A. Saltoun, MD, FAAAAI2; 1North-

western University, Chicago, IL, 2Northwestern University - Feinberg

School of Medicine, Chicago, IL.

RATIONALE: Omalizumab, an effective treatment for chronic urticaria,

has not been well-studied in patients with associated conditions and

comorbidities like anaphylaxis, angioedema, and dermatographism, or in

urticaria refractory to multiple second-line treatments. We sought to

determine if these clinical variables predict response to treatment.

METHODS: We conducted a retrospective chart review of 52 patients

over age 18 who received omalizumab for severe chronic urticaria through

the Northwestern University Allergy-Immunology clinic (approved by NU

IRB, STU#:IRB00037899). Clinical variables predicted to affect treatment

response were extracted from the electronic medical record. The outcome

measure was treatment response, graded as complete, partial, or none,

based on the attending physician’s assessment of disease activity. Chi-

square and one-way ANOVAwere used to evaluate the data.

RESULTS: 86.5% of patients responded partially or completely to

omalizumab. There was a significant difference in number of prior

medications tried in each group (mean 5.6, 6.8, 7.4 in complete, partial

and non-responders, respectively; p50.039). Patients with eczema were

less likely to respond (64% vs 93%, p50.012). There was a trend towards

decreased response in patients with neutrophilic urticaria (70% vs 90%,

p50.088). Treatment response was not affected by angioedema (p50.72),

anaphylaxis (p50.17), dermatographism (p50.18), or steroid use

(p50.35). Response was not correlated with disease duration.

CONCLUSIONS: Greater number of prior medications was associated

with lack of response to omalizumab, but anaphylaxis, angioedema,

dermatographism, steroid use, and disease duration were not. Omalizumab

appears to be an effective treatment for severe or complicated disease. It is

unclear why eczema is associated with lack of response.
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768 Comparative Study of Basophil Activation Marker
Testing and Basophil Histamine Release in
Subjects with Chronic Spontaneous Urticaria

Kristin L. Chichester, MS1, Jacqueline Vicksman1, and Sarbjit Singh

Saini, MD, FAAAAI2; 1Johns Hopkins University, Baltimore, MD,
2Department of Medicine, Division of Allergy and Clinical Immunology,

Johns Hopkins University School of Medicine, Baltimore, MD.

RATIONALE: Basophil IgE receptor function is altered in chronic

spontaneous urticaria (CSU). Two basophil phenotypes have been

described - CSU responders (CSU R) and CSU non-responders (CSU

NR), based on the degree of basophil histamine release (BHR) to anti-IgE

antibody. We now assess the utility of BAT (basophil activation test) to

reflect these basophil phenotypes.

METHODS: Adults with CSU underwent blood sampling after informed

consent. We conducted assays in parallel for BHR and BAT. Percoll

isolated leukocytes were utilized for BHR while whole blood was utilized

for BAT using CD63. Both assays were conducted using the same

stimulants. BHR was analyzed by automated fluorimetry and BAT

analyzed on a FACs calibur, gating on the basophils (CD123+ and

CCR3+). BAT assays were compared to BHR using both % positive shift

and net mean MFI.

RESULTS: A total of 12 CSU subjects were compared (10 CSU R and 2

CSU NR). BAT testing followed the pattern of histamine release in the

subjects tested (both CSU R and NR). Either metric of BAT reflected the

net BHR profiling, with no statistical difference in % of maximum curves

between either of the BATmetrics and BHR.One exception to the accuracy

of BAT compared to net BHR occurred in a subject with high spontaneous

BHR.

CONCLUSIONS: Preliminary data supports that BAT testing reflects the

altered BHR phenotypes existing in CSU. However, a limitation of both

assays is their inability to detect syk deficiency. Since BAT is more widely

available, it may serve as a viable surrogate for BHR.

769 Adaptation and Validation of the Korean Version of
Urticaria Control Test

Young-Min Ye, MD, PhD1, Su-Chin Kim2, Ga-Young Ban, MD, PhD1,

Yoo-Seob Shin, MD, PhD1, and Hae-Sim Park, MD, PhD1; 1Department

of Allergy and Clinical Immunology, Ajou University School of Medi-

cine, Suwon, Korea, The Republic of, 2Ajou University School of Medi-

cine, Suwon, Korea, The Republic of.

RATIONALE: A 4-item Urticaria Control Test (UCT, 0-16) was previ-

ously developed and validated in German and English. We sought to

investigate the validity, reliability, and responsiveness to change of the

Korean version of UCT (K-UCT) for assessing chronic urticaria (CU).

METHODS: A structured and linguistically validated translation of the

German UCT into the Korean language (K-UCT) was validated in 80

Korean patients with CU before and after 4-week treatment. Correlations

between K-UCT and Physicians’ assessment of urticaria severity and

control status, and general assessment of symptom scores by patients were

analyzed by a generalized estimating equationsmodel adjusted for age, sex

and treatment step.

RESULTS: Strong correlations between the K-UCT and disease severity

including UAS (OR 0.54, P <0.001), physicians’ global assessment of ur-

ticarial control (OR 101.8, P<0.001) and patients’ assessment of symptom

severity (OR 0.008, P <0.001), and CU-specific quality of life (OR 53.64,

P <0.001). Excellent internal consistency and intra-class reliability were

obtained. K-UCT score of >_12 (sensitivity 81.8% and specificity 63.8%,

AUC on ROC analysis 0.816) was found to be optimal for determining

well-controlled CU. Perceived stress scale, a patient-oriented inventory

to estimate the perceived stress levels in daily life, was significantly corre-

lated with UAS (OR 1.93, P <0.001) and K-UCT (0.47, P <0.001) .

CONCLUSIONS: This study demonstrates the clinical utility of the K-

UCT to assess control status of CU and to detect clinical response to

urticaria treatment in the Korean patients. Urticaria severity and control

status impact significantly on individual perceived stress levels in patients

with CU.

770 Sustained Effect and Clinical Outcomes in Chronic
Spontaneous Urticaria in Patients Receiving
Omalizumab for Several Years

Roselle Catherine Yu Madamba, Marta Ferrer, Olga Vega Matute, MD,

Ruben Martinez, Gabriel Gastaminza, Maria Jose Goikoetxea, Carmen

D’Amelio, and Amalia Bernad; Clinica Universidad de Navarra, Pam-

plona, Spain.

RATIONALE: No studies exploring the natural course of the disease and

OmAb control for several years.

METHODS: We analyzed the data of 15 patients treated with OmAb for 3

to 7 years.We assessed theUrticaria Control Test (UCT),Urticaria Activity

Score average of seven days (UAS7) in 2012 and in 2015 plus the Quality

of life specific for CSU (CU-Q2OL).

RESULTS: Out of the 15 patients, 6 went on complete remission after

second, third or fourth dose. One patient received 5 OmAb doses and 1-

year cyclosporine due to the non-reimbursement of OmAb. None of the

patients who receivedOmAb for several years lost responsewith time. Two

patients went on remission for 5 years but have to reintroduceOmAb due to

CSU relapse, both patients showed the same good response to OmAb. 3

patients received a monthly administration and the rest from every 6 to 14

weeks. We did not find any significant differences in UCT, UAS7, or CU-

Q2OL when comparing monthly vs ‘‘on demand’’ administration. All the

patients received 300mg except for 2 patients whowent to 150 due to good

response. These two showed worse scores prior to the administration of

OmAb (UCT 5 0, UAS7532, CU-Q2OL579) and are scheduled to

receive 300mg thereafter.

CONCLUSIONS: 40% of patients went on remission upon OmAb

treatment. OmAb maintains a complete CSU control response along

several years and is also effective on reintroduction. Clinical severity and

quality of life scores are similar when administering OmAb on a regular

basis or upon appearance of symptoms.
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771 Patient demographics and real-world use of
omalizumab for the treatment of chronic
spontaneous/idiopathic urticaria in Canada

Gordon L. Sussman, MD, FAAAAI1,2, Gina A. Lacuesta, MD3, Jacques

Hebert, MD4,5, Amin S. Kanani, MD6, Lenka Rihakova, PhD7, and Sima

Chiva-Razavi7; 1University of Toronto, Toronto, ON, Canada, 2Gordon

Sussman Clinical Research, Toronto, ON, Canada, 3Spring Garden

Road, Dalhousie University, Halifax, NS, Canada, 4Centre de Recherche

Applique en Allergie de Quebec, Quebec City, QC, Canada, 5University

Laval Center Hospital, Quebec City, QC, Canada, 6University of British

Columbia, Vancouver, BC, Canada, 7Novartis Pharmaceuticals Canada

Inc, Dorval, QC, Canada.

RATIONALE: As there are limited publications on real-life use of

omalizumab in chronic idiopathic urticaria in Canada, there is a need to

generate data on its and characteristics of patients using it. The study aims

to describe demographics and treatment patterns of patients to whom

omalizumab was prescribed.

METHODS: Following regulatory approval, a patient support program

(PSP) was made available to all Canadian patients prescribed omalizumab.

Baseline demographics and treatment information were collected for

patients who provided consent, enrolled between August2014 and

15June2016; patient reported information was collected as of Nov2015.

RESULTS: 1522 patients enrolled in the PSP received at least one dose of

omalizumab (71% women; average age: 46). Most patients (73%) were

prescribed omalizumab 300mg q4wks while 15% were prescribed 150mg

q4wks; 12% of patients were treated with other dosing regimens.

Treatment history was reported by 377 patients; 84% reported being

treated with >_1 H1-antihistamine while 31% received montelukast.

Prednisone was used in 20% of patients; use of cyclosporine was

uncommon. Angioedema history was reported by 307 patients, 65%

reported having a history of angioedema; 29% had not experienced

angioedema; 6% did not know. Average omalizumab treatment persistency

is 13 months.

CONCLUSIONS: In a real-world Canadian setting, omalizumab is

prescribed to a population comparable to that of the Phase 3 clinical

program. Treatment history and history of angioedema were likely

underestimated as data were patient reported and collected as of

November 2015. There remains a need to further collect and disseminate

data to understand the use of omalizumab in a real-world setting.

772 Chronic Spontaneous Urticaria: Response to
Antileukotriene

Mariele Morandin Lopes, MD1, Pâmella Diogo Salles, MD1, Paula Dan-

tas2, Jorge Kalil, MD3, Antonio Abilio Motta3, and Rosana Câmara

Agondi2; 1Clinical Immunology and Allergy Department, University of

Sao Paulo, Sao Paulo, Brazil, 2Clinical Immunology and Allergy Division,

University of Sao Paulo, Sao Paulo, Brazil, Sao Paulo, Brazil, 3Clinical

Immunology and Allergy Division of Sao Paulo University, Sao Paulo,

Brazil.

RATIONALE: Around 30% of patients with chronic spontaneous

urticaria (CSU) show symptoms exacerbation after nonsteroidal anti-

inflammatory drugs (NSAIDs) intake. The aim of this study was to

compare the efficacy of antileukotriene in NSAID-intolerant and NSAID-

tolerant CSU patients.

METHODS: This retrospective study assessed CSU outpatients in a

tertiary hospital. All patients were questioned about the history of CSU

exacerbation or not by NSAIDs. An antileukotriene, montelukast, was

added to AH1 treatment for all patients, at some time of follow up. We

evaluated the response to antileukotriene and compared its efficacy

according to the history of exacerbation with NSAIDs.

RESULTS: Sixty-two patients participated in the study. Themean agewas

48.4 years, and 82.3% were female. Thirty-five patients (56.5%) reported

NSAID intolerance and, 77.1% of them improved their symptoms after

adding antileukotriene. Twenty-seven patients had no history of

exacerbation with NSAIDs and 48.1% of these patients had a favorable

response to antileukotriene association. The response to antileukotriene

was higher and statistically significant (p50.031) in NSAID-intolerant

CSU patients.

CONCLUSIONS: Although second generation AH1s are the first choice

for treatment of CSU, about 40-50% do not respond adequately to these

drugs, some of these patients may be NSAID-intolerant. NSAID are

cyclooxygenase inhibitors resulting in an overproduction of leukotrienes.

The association of antileukotriene to AH1 would be an option for NSAID-

intolerant CSU. This study showed that 65% of the patients responded to

this association and this option became even more relevant for NSAID-

intolerant CSU patients (77.1%).

773 The Rate of Atopy in Patients with Cold-Induced
Urticaria

Nikolaos K. Syrigos1, Fotis Psarros2, Marianna Tziotou3, and Ekaterini

Syrigou4; 1Allergy Department, ‘‘Sotiria’’ General Hospital, Athens,

Greece, 2Allergy Department, Naval Hospital, Athens, Greece, 3Allergy

Department, ‘‘Sotiria’’ General Hospital, Athens, Greece, 4Allergy

Department, ‘‘Sotiria’’, General Hospital, Athens, Greece.

RATIONALE: Acquired cold-induced urticaria (ACU) is an uncommon

form of physical urticaria. The exact pathophysiology of ACU remains

obscure and its potential association with atopy controversial.

METHODS: We performed a chart review of all patients with ACU.

Demographic, clinical and laboratory test results, including age, gender,

age at symptoms onset, personal and family history of atopy, total and

specific IgE determination and presence of autoimmunity were recorded

and correlated with the results of cold stimulation test (CST) and treatment

data.

RESULTS: A total of 38 cases were included in analysis. Mean age of

patients was 39.2 years, 72.3% were females. Mean age at urticaria onset

was 29.7 years. A personal and family history of atopic disorders was

observed in 49.2% and 22.1% of patients, respectively. IgE levels were

recorded in 21/38 patients and were increased in 12/21 cases, while

sensitization to aeroallergens was present in 19/29 patients tested;

laboratory evidence of autoimmunity was noted in 9/23 patients evaluated.

CSTwas performed in 37/38 patients and was negative in 7/38 cases, while

a good response to antihistamines was observed in 3/18 patients tested. No

statistically significant association was observed between CST results and

personal or family history of atopy, presence of autoimmunity and

sensitivity to aeroallergens, respectively (p>0.05 in all correlations).

CONCLUSIONS: A high rate of atopic conditions was observed in the

present series of patients with ACU, thus confirming some of the earlier

observations on this issue. The potential link between ACU and atopy

should be further investigated.
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774 The Relationship Between Chronic Urticaria and
Serum Vitamin D Level

Cecilia Perez1, Gloria Dozo1, Paola Ferrero1, Julio Orellana2, and Juan

Carlos Muino, MD, PhD, FAAAAI3,4; 1Hospital Nacional de Cl�ınicas,

C�ordoba, Argentina, 2Hospital de Ni~nos, Cordoba, Argentina, 3FAC Cs

Med UNC, Cordoba, Argentina, 4FAC CS MED UNC, Cordoba,

Argentina.

RATIONALE: The vitamin D has an immunomodulatory action. The

relationship between chronic urticaria an inflammatory process and serum

vitamin D levels is controversial, and the information of them is scarce.

METHODS: We performed a descriptive, observational, cross sectional

study. We selected 27 patients of which presented chronic episodes of

heaves, (chronic urticaria) and compared with normal healthy matched

controls. In both groups we were performed the intradermal autologous

serum test (IDAST) and serum vitamin D levels by ELISA as well as total

IgE by ELISA

RESULTS: The age was 47.3 6 3.54 years in chronic urticaria and

45.963.54 in controls. The predominant gender was female (n: 18) and

male (n: 9). The IDASTwas positive in 13 of 27 cases and negative in 14 of

27 cases in chronic urticaria as well as in controls. In chronic urticaria the

vitamin D levels was deficient in 8 of 27 cases, insufficient 11 of 27 cases

and normal level in 4 of 27 cases; the control group presented normal level

in 11 of 16 cases, insufficient in 4 of 16 cases and deficient in 1 of 16 cases;

p<0.0001. The serum IgE level was in chronic urticaria 2166 43 kU/L and

in control 30.7564.129 kU/L

CONCLUSIONS: These results indicated 18 The predominant gender in

chronic urticaria was female. 28 The predominant levels of serum vitamin

D in chronic urticaria were deficient and insufficient. Probably indicated

the important immune-modulatory roll of this vitamin D in chronic

urticaria

775 Omalizumab Administration for Refractory to H1-
antihistamines Chronic Urticaria Prevents
Respiratory Illnesses

George N. Konstantinou, MD, PhD, MSc, FAAAAI; Department of Al-

lergy and Clinical Immunology, 424 General Military Training Hospital,

Kalamaria, Thessaloniki, Greece and Dimitrios Karapiperis, Department

of Infectious Diseases, 424 General Military Training Hospital, Thessalo-

niki, Greece.

RATIONALE: There is evidence suggesting that omalizumab adminis-

tration in asthmatic individuals reduces viral induced asthma exacerbation.

We sought to determine if omalizumab administration in refractory to H1

antihistamines chronic urticaria (CU) patients prevents respiratory ill-

nesses, in general.

METHODS: All respiratory illnesses from all CU patients under regular

omalizumab administration (300mg Q4-weeks) from at least September

2015 until August 2016 were prospectively recorded. Patients with history

of asthma, allergic rhinitis, chronic rhinitis/rhinosinusitis or any type of

immunodeficiency were excluded. All patients were followed up every 4

weeks at each omalizumab administration. The closest in age household

member (spouse, partner, relative, roommate etc), when available and

fulfilling the exclusion criteria, was used as a control individual.

RESULTS: Thirty three patients (21 women) 45616.6 years old and 30

age-matched control subjects (9 women, 46.469.6 years old) were

enrolled. The CU-patients reported significantly less respiratory illnesses

as compared with the control subjects (median: 0 vs 1, inter-quartile range

0-1 vs 1-1, min-max: 0-3 vs 0-4, respectively, p-value50.01). All but 3

patients and all but 2 controls were vaccinated for influenza between

October and December 2015.

CONCLUSIONS: Omalizumab administration reduces common respira-

tory illnesses even in individuals having neither respiratory disorders nor

allergic sensitization profile. This finding suggests the potential role of

omalizumab in preventing the clinical expression of a respiratory infection

at least in CU patients and raises questions of the role of IgE in infections

independently of the atopic environment, at least as the last has been

defined until now.

776 Chronic Spontaneous Urticaria; Centres' of
Excellence

Carly Barron1, Corey Saperia1, Deena Kobric2, and Gordon L. Sussman,

MD, FAAAAI3; 1Gordon Sussman Clinical Research Inc., Toronto, ON,

Canada, 2Gordon Sussman Clinical Research, Toronto, Canada, 3Univer-

sity of Toronto, Toronto, ON, Canada.

RATIONALE: This study emphasizes the importance of centers of

excellence in the management of chronic spontaneous (idiopathic) urti-

caria (CSU).

METHODS: 149 patients were evaluated with severe refractory to

treatment chronic spontaneous urticaria (SRCSU) between 2009-2016.

This included 4 cholinergic urticaria, 4 dermographism, 3 cold urticaria, 3

solar urticaria, and 1 solar and aquagenic urticaria. Severity of symptoms

was assessed based on a seven-day urticaria activity score [UAS-7] > 30

and inadequate response to treatment. Patients were treated with 150mg

omalizumab subcutaneously every four weeks. The dose and dose interval

were adjusted based on UAS scores and physician assessment.

RESULTS: For 149 patients with CSU, baseline mean UAS-7 was 30.7.

Post-treatment mean UAS was 9.2. Forty patients were treated with

150mg. Eighty-eight patients were treated with 300mg. Two patients were

treated with 375mg. Ten patients were treated with 450mg. Nine patients

were treated with 600mg. 15 patients experienced a post-injection flare-up

of urticaria. 37 patients experienced an exacerbation the week prior to the

injection. 57 patients (40%) improved after the first injection, 19 (13%)

improved after the second injection, 16 (11%) improved after the third

injection, and 26 (18%) improved after four or more injections. Out of 149

patients, 52% achieved complete remission, 29% showed significant

improvement, 17% were refractory, and .05% has only received one

injection.

CONCLUSIONS: This study supports the efficacy of omalizumab in the

treatment of refractory CSU including cholinergic, cold, solar and

aquagenic urticaria and dermographism. The development of centers of

excellence is important in the management and treatment of CSU.
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777 Translating Chronic Urticarial Guidelines to
Clinical Practice: A Study Assessing How
Allergists and Dermatologists Apply Guidelines
Recommendations in Argentina

Jorge F. Maspero, MD1, Ivan Stigliano2, Pablo Bianculli2, Jorge L.

Molinas, MD3, and Ledit R. F. Ardusso, MD4; 1Fundacion CIDEA, Bue-

nos Aires, Argentina, Buenos Aires, Argentina, 2Novartis Argentina, Bue-

nos Aires, Argentina, 3University of the Center Educational Latino

Americano, Rosario, Argentina, Rosario, Argentina, 4Rosario School of

Medicine, National University of Rosario, Rosario, Argentina, Rosario,

Argentina.

RATIONALE: Chronic spontaneous urticaria (CSE) is a frequent condi-

tion which affects patient�s quality of life. In 2014 Argentine national

guidelines and WAO guidelines for the management of urticaria were

released, an important national dissemination campaign took place. Our

objective was to asses if, after a year of guidelines release, allergists and

dermatologists followed the recommendations in real life.

METHODS: A standardized clinical case of CSE was developed and

presented to the audience at National Allergy and Dermatology meetings.

An interactive technology was applied to allow participants to answer 7

questions related to diagnosis or management of the clinical case.

Statistical significance was assessed using the chi-square test with Epi-

Info 6.22d.

RESULTS: 120 allergists and 150 dermatologists entered the pool. The

answers to the questions during the development of the clinical case are

expressed as % of correct answers for allergist vs dermatologists. Question

topic: 1) Diagnosis, 65% vs 38,8% (p50.00001); 2) Evolution, 27.5% vs

40% (p50.03); 3) First diagnostic procedure, 4.2% vs 6% (p50.49); 4)

Severity markers, 14.2% vs 8% (p50.10); 5) First treatment step, 51.7 vs

38% (p50.03); 6) Second treatment step, 50% vs 66% (p50.07); 7) Third

treatment step, 10% vs 18.3% (p50.06). The average percent of correct

answers was 31.8% for allergists and 30.7% for dermatologist.

CONCLUSIONS: More than two thirds of allergists and dermatologists

do not follow the updated chronic urticaria guidelines. More efforts are

needed to disseminate guidelines and assess their instrumentation.

778 How does experience affect Management of
Chronic Spontaneous Urticaria? A cross
sectional study in Latin America

Annia Cherrez, MD1, Juan C. Calderon, MD1,2, Marcus Maurer, MD3,

Karsten Weller, PD, MD3, and Ivan Cherrez Ojeda, MD, MSc1,2; 1Respi-

ralab, Guayaquil, Ecuador, 2School of Medicine, Espiritu Santo Univer-

sity, Samborondon, Ecuador, 3Dpt. of Dermatology and Allergy

Allergie-Centrum-Charit�e Charit�e - Universit€atsmedizin Berlin, Berlin,

Germany.

RATIONALE: Chronic spontaneous urticaria (csU) affects 0.5–1% of the

global population at any given time and has a considerable burden on

patients, healthcare systems and society. Management of csU can have

different approaches among physicians and specialists. This study aimed to

find associations related to variable management of csU in Ecuador.

METHODS: Physician based survey study from March 2015 to March

2016 in Ecuador using a standardized questionnaire (3). Descriptive

statistics were employed. Adjusted logistic regression was employed

among physicians that knew urticaria guidelines, practicing years,

specialties and location. A p value <0.05 was significant for all tests.

RESULTS: 740 surveyswere collected and analyzed. 64.7% of physicians

had less than 20 years of experience, 24.7% less than 30 years and 10.5%

more than 30 years. Only 26% of physicians with >30 years experience

knew the current EAACI/GA2LEN/EDF/WAO guideline, being the group

with the highest rate. The logistic regression showed physicians with >30

years practice inmedicine use four timesmore regular doses of nsAHs than

physicians with less experience (OR 4; CI; 1.7 -10.12). Prescription of oral

steroids was associated with years of practice and physicians with >_30

years of experience used themmore frequently (OR 3.5, CI 95% 1.5 - 8.6).

CONCLUSIONS: Management of csU among experienced physicians

showed some contradictions, despite guidelines recommendations.

Variable management of csU patients is not only associated with

knowledge of guidelines, but alsowith location and physicians experience.

779 Persistent Diffuse Skin Eruption and Tingling in
the Extremities of Unknown Etiology Diagnosed
As Mercury Poisining and and Vit B-6 Toxicity

RichardM. Harris, MD; Allergy and Asthma Associates of Los Angeles,

Los Angeles, CA.

RATIONALE: Diffuse eruptive non urticarial rash non responsive and not

identified by skin biopsy

METHODS: Physical exam showed diffuse eruptive rash, non urticarial,

no hyperpigmented residual, spread on the trunk and extremities.

Evaluation included normal complement,Normal autoimmune panel and

sed rate, and negative ANCA screen. This patient had a family history of

celiac disease so we obtained labs for HLA DQ2and HLA DQ8 which are

highly diagnostic of celiac disease which was negative.

Labs were positive for highly elevated mercury levels and highly elevated

Vit B-6 levels

RESULTS: Mercury Poisining and Vitamin B-6 toxicity

CONCLUSIONS: Often patients present after multiple evaluations with

non specific rashes that have non diagnostic skin biopsies. Eating Sushi has

become very popular and it is known that there is the risk of mercury

exposure in fish. When evaluated for food allergy the patient stated ‘‘ I eat

sushi almost every day’’. Her labs showed elevated mercury levels but this

didn’t account for the tingling in her extremities. She mainly ate Tuna

which is high in bothmercury andVitamin B-6 as are spinach and avocado,

her other daily foods. Tuna is the third highest B6 containing food, spinach

and avocado are 9th and 10th. Vitamin B-6 is not water soluble and can

cause toxicity with associated neuropathy. Many patients with rashes

that persist are evaluated for autoimmune diseases but if that workup is

negative it is important to look for, among other things, metal toxicity espe-

cially mercury which is common in some fishwith Tuna having the highest

mercury content.
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780 Best Possible Treatment for All Patients with
Primary Immune Deficiency (PID) in Sweden
Regardless of Social Factors, Sex, Age or
Residence

Janne F. Bjorkander, PhD1, Nicholas Brodszki, MD, PhD2, �Asa

Carlsson, MD3, Anders Fasth, MD, PhD4, Susanne Hansen5, Ann-Sofie

Isaksson-Nordmark6, Susanne Larsson7, �Asa Nilsdotter, MD8, Mats

Nilsson, MD, PhD1, Lena Nordf€alt9, S�olveig Oskarsd�ottir, MD, PD4, An-

nika Wallin, MD10, and Per W�agstr€om, MD11; 1Futurum-Academy of

Health and Care, Jonkoping, Sweden, 2Childrens Hospital, Lund Univer-

sity Hospital, Lund, Sweden, 3Dept of Infectious Diseases, Lulea, Swe-

den, 4Dept of Pediatrics, Goteborg, Sweden, 5Dept of Infectious

Diseases, Stockholm, Sweden, 6Swedish Patient Organization (PIO),

Boden, Sweden, 7Swedish Patient Organization (PIO), Kalix, Sweden,
8Dept of Infectious Diseases, Linkoping, Sweden, 9Dept of Internal Med-

icine, Ostersund, Sweden, 10Dept of Internal Medicine, Umea, Sweden,
11Dept of Infectious Diseases, Jonkoping, Sweden.

RATIONALE: To create equal treatment for individuals living in Sweden

with PID.

METHODS: Since 1999 SLIPI (Swedish Association for Physicians

Interested in Immunodeficiency Diseases) in close cooperation with SISSI

(Swedish Nurses Association for Primary Immunodeficiencies) and PIO

(Patient Organization for PID) have implemented standard procedures for

diagnostics, treatment and follow up, of various PIDs. There are biennial

meetings to develop guidelines and consolidate treatment. A web-based

register for healthcare professionals is used since 2012. A web-based

Health Journal for the patients began February 2016. The screen-combi-

nation of the two registers mentioned above will be shown.

RESULTS: As of August 25, 2016 there were 1637 patients with 16

different diagnoses registered. Most common diagnoses requiring IgG

prophylaxis are CVID and IgG subclass deficiency.

Ninety patients with CVID were analyzed in this study. Their IgG

substitution dose was median 115 mg/Kg/bodyweight and week (IQR

100 - 146 mg/Kg/bodyweight and week). Only 8 patients were substituted

with less than the recommended dose of >_100mg/Kg/bodyweight andweek

(range 80-99mg).

Ninty-eight pateints have been using the web-based patient diary and they

are now registering symptoms such as cough, pain, fever, medication, days

with infections and sickness leave as well as patient reported outcome

(PROM) and patient reported experience (PREM).

CONCLUSIONS: The strength of having both the patient’s hospital file

and her/his own health journal at the same screen being able to discuss all

relevant finding at the visit will hopefully result in improved care, lead to

better health related quality of life, and increased survival of the patients.

781 Preferences in social media in patients with
obstructive lung disease

Jose M. Vilema, MD1, Juan C. Calderon, MD1, Annia J. Cherrez

Chica, MD2, German D. Ramon, MD, FAAAAI3, Blanca M. Morfin-

Maciel, MD4, Alan P. Baptist, MD, MPH5, Orlando Lopez-Jove, MD6,

Erick Calero, MD1, Jose Cano7, Karin Plaza7, and Ivan Cherrez Ojeda,

MD, MSc1; 1Respiralab, Guayaquil, Ecuador, 2University of Heidelberg,

Heidelberg, Germany, 3Instituto de Alergia e Inmunologia del Sur, Bahia

Blanca, Argentina, 4Hospital Italiano Regional del Sur, Bahia Blanca,

Argentina, 5University of Michigan, Division of Allergy and Clinical

Immunology, Ann Arbor, MI, 6Hospital Cetrangolo, Buenos Aires,

Argentina, 7Universidad Espiritu Santo, Guayaquil, Ecuador.

RATIONALE: Social Media (SoMe) is broadly used worlwide. In recent

years, the amount of pulmonary related apps have rised. Our aim is to

determine the frecuency of use and the interest in communicating with

their healthcare provider throught SoMe.

METHODS: Observational, cross sectional, survey based study in

patients with OLD (Obstructive Lung Diseases). An spanish validated

Michigan questionnaire were used to assess the frequency of use, and

interest in reciving or seeking information about disease through SoMe.

Descriptive statistics were employed, as well chi square for comparisons

among age: adolescents (<18 y-o), young-adults (18 – 40 y-o) and adults

(>40 y-o).

RESULTS: Enrolled patients were 712. Mean age was 52.3 (20.9), 58.8%

were females, 61.8% hispanics. Cellphone owning was high (86.3%), but

not Internet Access (59.6%), neither smarthphone (45.7%).

Most preferred SoMe was SMS by 59.4% of patients (54.0% in adults,

p<0.001). Also, Internet was commonly used (43.5%), Facebook (39%),

and email (37.7%), and more in patients under 40 y-o (p<0.001). Twitter,

Youtube, LinkedIn and Skype was fairly used.

High interest in asking information by SMS was reported by 57.7%.

Otherwise, 25.3% reported higher interest in asking information by

Facebook, and email (36.4%), with predominance in patients under 40 y-

o (p<0.001). Whatsapp preferences about asking or receiving information

was similar (50%).

CONCLUSIONS: SMS is a useful communication tool across all ages.

Otherwise, Facebook. email and Whatsapp constitute excellent social

networks to be communicated with our younger patients (< 40 y-o).

782 The Impact of the Algorithmic Software Tool to
Help Manage Asthma (ASTHMA) Educator
Mobile Health Application on Asthma Knowledge
in Patients with Atopy and/or Eosinophilia

Ryan Abraham1, Taha Keskin, MD2, and Sunit P. Jariwala, MD3; 1Albert

Einstein College of Medicine and Montefiore Medical Center, Bronx, 2Al-

bert Einstein College of Medicine/ Montefiore Medical Center, Bronx,

NY, Bronx, NY, 3Montefiore Medical Center, Bronx, NY.

RATIONALE: The Algorithmic Software Tool to Help Manage Asthma

(ASTHMA)-Educator mobile health application has been developed at

Montefiore and pilot tested among severe asthmatics. We describe the

impact of the ASTHMA-Educator on patients with atopy and/or

eosinophilia.

METHODS: Study participants were divided into groups based on

whether or not they had atopy (at least 1 positive skin and/or specific

IgE test), and the same was done for patients with eosinophilia (absolute

eosinophil count > 0.4 K/mL). Pre-and post-intervention asthma knowl-

edge scores following the ASTHMA-Educator intervention were

compared with scores following the nurse-delivered education for atopic

and non-atopic patients and patients with/without eosinophilia.

Comparisons were performed through the 2-sample t-test.

RESULTS: The study had 50 patients in total. There were 26 atopic

patients and 2 non-atopic patients. There were 10 patients with eosino-

philia, and 40 without eosinophilia. Mean asthma knowledge scores pre-

and post intervention increased for both groups: using the ASTHMA

Educator, both atopic (9.96 vs 12.2, p50.0003), and non-atopic patients

(10 vs 12 p50.500) had increased scores. Atopic patients had significantly

increased scores (10.15 vs 14, p50.0040) with the nurse-delivered

education. Patients with eosinophilia (9.5 vs 11.83, p50.0751) and patients

without eosinophilia (9.92 vs 12.32, p5 0.0032) had increased scores using

the ASTHMA-Educator. Through nurse-delivered education, both patients

with eosinophilia (10.4 vs 14.6 p50.0032) and patients without (10.13 vs

13.8 p50.0004) had increased scores.

CONCLUSIONS: Patients with atopy and those with eosinophilia

demonstrated improved asthma knowledge through the ASTHMA-

Educator and nurse-delivered interventions. Additional larger studies are

needed to further evaluate the ASTHMA-Educator.
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783 Utility of a Website Based Database of Drug
Allergy: Perceptions of Allergists and
Immunologists in North America

Nikhil Joshi, MD, FRCPC1, Chrystyna Kalicinsky, MD, FRCPC1, Teresa

Pun, MD, FRCPC2, Samrudha Jadhav, MD3, and Ankur Nagpal1; 1Univer-

sity of Manitoba, Winnipeg, MB, Canada, 2Private Practice, Toronto, ON,

Canada, 3Windsor School of Medicine, St. Kitts, Saint Kitts and Nevis.

RATIONALE: Drug allergy consults are challenging due to the dearth of

published data. This study aims to determine the utility of a website-based

database of drug allergy case reports and desensitization protocols among

North American allergists. An online survey was administered to

American allergists, who are members of the American Academy of

Allergy, Asthma and Immunology (AAAAI) as well as the Canadian

Society of Allergists and Immunologists (CSACI).

METHODS: A semi-structured survey was created and administered to

members of the AAAAI and CSACI. The questions were split into two

parts: demographics and database design. The demographics section of the

survey strives to ascertain the types of drugs commonly consulted for and

the frequency of these consults. The last part of the survey tries to gauge if

there is a need among North American allergists for this database and what

features are important to them.

RESULTS: 262 North American Allergists answered the survey. When

discussing which drugs patients are consulted about- the vast majority

(>95%) said they had been consulted for Penicillins, and Cephalosporins.

When asked if theywould utilize a website database of case reports on drug

hypersensitivity reactions and desensitization protocols 82.9% responded

yes with 54.1% of respondents also being interested in submitting to the

database.

CONCLUSIONS: There is widespread support among North American

Allergists for the creation of a database of drug allergy. Most respondents

feel it would be useful and would be interested in submitting case reports.

784 Smartphone Conversational Agents (Apple Siri,
Google, Windows Cortana) and Questions about
Allergy and Asthma Emergencies

Rajmohan Rammohan1, Nisha Dhanabalsamy1, Ves Dimov, MD2, and

Frank J. Eidelman, MD, FAAAAI2; 1Cleveland Clinic Florida, Weston,
2Cleveland Clinic Florida, Weston, FL.

RATIONALE: Every 3 minutes a food allergy reaction sends a patient to

the ER. Many patients use their phone as ‘‘first responder’’ to search for

health questions or connect with relatives and friends. We investigated the

relevance of the information provided using smartphone-based conversa-

tional agents and their responses to questions about allergy and asthma.

METHODS: We recorded the responses of 3 widely used conversational

agents (Apple Siri, Google Now, Windows Cortana) to a panel of 5 queries

related to allergy and asthma emergencies: ‘‘I have asthma’’, ‘‘I’m

wheezing’’, ‘‘I need an asthma inhaler’’, ‘‘I have allergies’’, ‘‘Food allergy’’.

RESULTS: Google Now recognized all queries and responded with hard

coded explanation and illustration to the questions about allergy and search

results to the questions about asthma. Cortana recognized all questions but

provided only search results. Siri recognized only 2 questions. None of the

agents recognized the queries as emergencies.

CONCLUSIONS: Smartphone-based conversational agents responded

incompletely and inconsistently to questions about allergy and asthma

emergencies. Allergy/immunology specialty organizations may consider

offering assistance to the technology companies to improve performance

and to ensure websites with quality information are shown higher in the

search results.

785 Interim Results of the Impact of a Digital Health
Intervention on Asthma Healthcare Utilization

Rajan Merchant, MD1, Michael Tuffli2, Meredith Barrett, PhD2, Chris

Hogg2, and David Van Sickle, PhD3; 1Dignity Health, Woodland, CA,
2Propeller Health, San Francisco, 3Propeller Health, Madison.

RATIONALE: Digital health interventions improve asthma outcomes

such as adherence, control, and SABA use; however, analyses of their

impact on healthcare utilization are limited. We aimed to assess the impact

of a digital health intervention, which leveraged sensors and app-based

education, on emergency room (ER) visits, hospitalizations and clinic

visits.

METHODS: We compared asthma-related (primary ICD-9 493.XX) and

non-asthma-related utilization event rates among patients during the

intervention period to those during their pre-intervention baseline. We

collected utilization data from electronic medical records between July

2012 and September 2015. Differences from baseline in rates per 100

patients per year were assessed using a Wilcoxon Signed Rank test.

RESULTS: We analyzed data from 330 patients, with an average of 647

baseline and 312 intervention days. All acute asthma-related utilization

rates demonstrated significant reductions, including hospitalizations (1.9

to 0; 100% reduction; p<0.01) and ER visits (7.2 to 2.8; 60% reduction;

p<0.01). Non-acute asthma-related clinic visits increased (148 to 210; 42%

increase; p<0.01). All non-asthma utilization events decreased, including

hospitalizations (4.6 to 4.3; 8% reduction; p50.99), ER visits (37.1 to 28.4;

24% reduction; p50.10), and clinic visits (630 to 587; 7% reduction;

p50.16); however, none was significant.

CONCLUSIONS: A digital health intervention significantly reduced

asthma-related acute healthcare utilization, including ER visits and

hospitalizations. An increase in clinic visits suggests providers attempted

to address patient worsening in a non-acute setting before an acute

exacerbation occurred.

786 Decreased Risk of Hospitalization for Respiratory
Tract Infections in Child with Kawasaki Disease:
A Population-Based Study in Taiwan

Wei Te Lei1, Jian Han Chen2, and Chien Yu Lin1; 1HsinChu Mackay Me-

morial Hospital, Hsinchu City, Taiwan, 2Buddhist Dalin Tzu Chi Hospital,

Chia-Yi, Taiwan.

RATIONALE: Kawasaki disease is an acute febrile vasculitis and the

immune- pathogenesis of KD remains unclear. Previous report disclosed

that KD is associated with the risk of allergic disease. However, the risk of

subsequent respiratory tract infections has not been investigated.

METHODS: From Taiwan’s National Health Insurance Research

Database, we established matched cohorts of children aged less than 6

years and who was born after 1996/01/01 and hospitalized between 1996/

01/01 and 2012/12/31. 13,760 KD patients were identified. KD and non-

KD patients were matched 1:1 based on age, gender, and comorbidities by

propensity-score matching. All patients were followed till 2013/12/31 or

withdraw from insurance program. We calculated the 1-year incidence of

subsequent hospitalization due to pneumonia, acute bronchiolitis, and

AOM in KD and non-KD patients. Cox regression hazard model was used

to adjust for confounding factors and to compare the 1-year incidence of

hospitalization between these two cohorts.

RESULTS: The overall incidence rate of hospitalization due to pneu-

monia and AOM within one year after index admission were lower in the

KDcohort than in the control group. (15.2%versus 4.6%). AKaplan-Meier

survival analysis showed a time-dependent trend of increasing risk of

hospitalization in the control group. (p<0.001). After adjusting for

potential confounders, the adjusted hazard ratios of pneumonia, acute

bronchiolitis, and AOM in KD cohorts was 0.509 (95% CI: 0.476-0.545,

p<0.001).

CONCLUSIONS: We conclude that KD patients were at a lower risk of

hospitalization for respiratory tract infections in the subsequent 1 year.
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787 Self-injectable Epinephrine Prescription Trends in
a Tertiary Referral Center

Fonda Jiang, MD1, Joseph Stephen Yusin, MD2, Andrew Q. Pham, MD3,

and Brad Kimura, MD2; 1VA Greater Los Angeles Allergy and Immu-

nology, Los Angeles, CA, 2VA Greater Los Angeles Healthcare System,

Los Angeles, CA, 3VA Greater Los Angeles Healthcare Center, Los An-

geles, CA.

RATIONALE: There has been significant publicity on self-injectable

epinephrine in light of recent price increases. Our study investigated the

prescribing indications at the West LAVA Medical Center.

METHODS: A retrospective chart review of prescribed self-injectable

epinephrine prescriptions at the West LAVA medical center and satellite

clinics. Data was collected pertaining to initial prescribing clinic, length of

active prescription, and indication for prescriptions.

RESULTS: There were a total of 268 prescriptions within a one-year

period. There were a total of 172 unique prescriptions after removal of

prescriptions filled multiple times by patients. Average length of prescrip-

tion per patient was 1.45 years. The majority of prescriptions originated

from either Allergy clinic (40.7%) or primary care clinic (37.2%). The two

leading indications for self-injectable epinephrine were venom hypersen-

sitivity (41.3%) and food allergies (19.8%). 24 (14%) self-injectable

epinephrine prescriptions were written for angioedema of which 8 were

ACE-inhibitor or ARB induced angioedema.

CONCLUSIONS: The majority of self-injectable epinephrine prescrip-

tions were prescribed for venom and food allergies, mostly originating

fromAllergy and primary care clinic. 4.7% (8) of the prescriptions were for

ACE-I/ARB induced angioedema for which self-injectable epinephrine is

not indicated. This serves as a reminder self-injectable epinephrine should

only be prescribed when indicated and appropriate particularly in light of

its significant cost.

788 Fruit Intake Significantly Reduces the Onset of
Allergic Symptoms in Schoolchildren

Takashi Kusunoki1, Jiro Takeuchi2, Mio Sakuma3, Takeshi Morimoto3,

Takahiro Yasumi4, Ryuta Nishikomori4, Akane Higashi5, and Toshio

Heike4; 1Shiga Medical Center for Children, Moriyama, Shiga, Japan,
2Kyoto University Health Service, Kyoto, Japan, 3Department of Clinical

Epidemiology. Hyogo College of Medicine, Nishinomiya, Japan, 4Depart-

ment of Pediatrics, Graduate School of Medicine, Kyoto University,

Kyoto, Japan, 5Division of Applied Life Sciences, Graduate School of

Life and Environmental Sciences, Kyoto Prefectural University, Kyoto,

Japan.

RATIONALE: To evaluate the effect of diet on allergic symptoms in

schoolchildren.

METHODS: Questionnaires regarding allergic symptoms (International

Study of Asthma and Allergies in Childhood) and diet (brief-type self-

administered 10-year diet history questionnaire for schoolchildren) were

distributed to the caregivers of all 759 7-year-old children in every primary

school in Omihachiman City, Shiga, Japan in 2011. Questionnaires were

distributed for 4 consecutive years, until the children were 10 years old in

2014. The 520 children (68.5%) whose caregivers responded all 4 years

were included in the analysis. Food intakewas categorized as low, medium

or high, depending on the intake amount during the study period.

RESULTS: The rate of allergic symptoms (asthma, eczema or rhinitis) at

age 10 was significantly lower in children with high fruit intake, compared

to those with low or medium intake (25.8% vs 48.0%, p50.001). Among

those with no allergic symptom at age 7, the onset of allergic symptoms

during the study period was significantly lower in those with high fruit

intake compared to those with low or medium intake (14.3% vs 29.0%,

p50.02). No such trend was observed for the intake of other supposedly

allergy-suppressive foods, such as fish, vegetables or soybeans. Moreover,

multivariate analysis showed that the effect of fruit intakewas independent

of intake of other foods.

CONCLUSIONS: Schoolchildren with high fruit intake showed signif-

icantly lower onset of allergic symptoms, suggesting that encouraging

schoolchildren to consume high amounts of fruit can prevent the onset of

new allergic symptoms.

789 Posthoc Analysis Demonstrates Oral Cetirizine
10mg Effectively Relieves Subjects' Worst
Seasonal Allergy Symptom(s)

Harshini Turner, MBBS1, Mitesh Patel, PharmD1, Mei-Miau Wu, Dr,

PH2, and Kathleen Franklin, BSN RN1; 1Johnson & Johnson Consumer

Inc., McNeil Consumer Healthcare, Fort Washington, PA, 2Johnson &

Johnson Consumer Products US, Morris Plains, NJ.

RATIONALE: A posthoc analysis of data from randomized controlled

trials (RCTs)was conducted to evaluate the efficacy of oral cetirizine 10mg

for the relief of subjects’ worst seasonal allergic rhinitis (SAR)

symptom(s).

METHODS: Subjects (aged >_12 years), pooled from four studies, rated

severity for 5 or 6 symptoms, including sneezing, runny nose, postnasal

drip, itchy eyes, watery eyes, and itchy mouth, daily in 2-week RCTs of

cetirizine 10mg or placebo for SAR symptom relief. Of these symptoms,

those with the highest baseline score were predefined as the individual’s

worst symptom(s) in the posthoc analysis. When multiple symptoms

shared the same highest (worst) baseline score, the daily average of ratings

was calculated to represent the post-baseline rating of subjects’ worst

symptom(s). Daily ratings of worst symptom(s) were averaged over 2

weeks. The change from baseline was the efficacy endpoint. Data from

subjects with baseline symptom severity scores >_1 (05none, 35severe)

were analyzed.

RESULTS: In these subjects, mean baseline worst symptom scores were

2.45 (SD50.53; range 1.0-3.0, N5859) for cetirizine and 2.43 (SD50.54;

range 0.7-3.0, N5755) for placebo, with no significant difference between

groups (P50.559). Over 2 weeks, the LSmean change from baselineworst

symptom score for cetirizine was -1.19 (SE50.02, N5859) and -0.90

(SE50.03; N5751) for placebo (P<0.001). The percent difference in relief

achieved with cetirizine 10mg was 32.8% compared with placebo.

CONCLUSIONS: Cetirizine 10mg effectively relieves subjects’ worst

symptom(s), including sneezing, runny nose, postnasal drip, itchy eyes,

watery eyes, itchy nose, and itchy mouth, in adults with SAR.
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790 Intra-Nasal Theophylline for the Treatment of
Chronic Anosmia and Hyposmia

Marc F. Goldstein, MD, FAAAAI1, Gregory J. Hilditch2, Ina

Frankel, BS3, Lauren Chambers, BA1, Donald J. Dvorin, MD, FAAAAI4,

and George Belecanech, MD1; 1Allergic Disease Associates, PC, Phila-

delphia, PA, 2Drexel University College of Medicine, Philadelphia, PA,
3Allergic Disease Associates, PC, Philaldelphia, PA, 4Allergic Disease

Associates, PC, Medford, NJ.

RATIONALE: To evaluate the efficacy of intra-nasal theophylline therapy

(ITp) in improving smell in subjects with chronic hyposmia/anosmia.

METHODS: Ten subjects with chronic hyposmia/anosmiawere evaluated

for smell loss, with history and physical, nasopharyngolaryngoscopy,

laboratory tests, allergy skin tests, paranasal sinus CT, prednisone

challenge, and brain MRI. Subjects completed a University of

Pennsylvania Smell Identification Test (UPSIT) Monell-Jefferson Taste

and Smell Questionnaire (M-JTSQ) pre and post-ITp to evaluate smell

function quantitatively and qualitatively. Subjects consented to an open-

label pilot study with 20mg theophylline/0.4mL saline solution adminis-

tered by 4 sprays in each nostril daily for 1 month. Complete responders

(CR) and partial responders (PR) to ITp continued on long-term ITp.

RESULTS: Two of 10 subjects dropped out of the study with limited

exposure to ITp and were excluded from analysis. Post-ITp, 2 of 8 subjects

were considered CR; these subjects showed improvement in their UPSIT

score and M-JTSQ responses. Two of 8 subjects were considered PR; these

subjects showed improvement in either UPSIT score or M-JTSQ responses.

CR’s and PR’s were monitored on long-term ITp and reported persistent

improvement. CR’s andPR’s did not differ significantly fromnon-responders

in pre ITp clinical or laboratory characteristics or response to prednisone

challenge. No adverse effects to ITp were reported by any subjects.

CONCLUSIONS: ITp improved smell in 50%of subjects after 4 weeks of

ITp; continued ITp improved smell for up to 27 months. Pre-treatment

subject phenotype did not predict treatment response. Response to

prednisone did not predict response to ITp (r 5 0.58).

791 Oral Cetirizine 10mg Significantly Improves
Highest Perennial Allergic Rhinitis Symptom
Severity Score(s) in Posthoc Analysis

Mitesh Patel, PharmD1, Mei-Miau Wu, Dr, PH2, Harshini

Turner, MBBS1, and Kathleen Franklin, BSN, RN1; 1Johnson & Johnson

Consumer Inc., McNeil Consumer Healthcare, Fort Washington, PA,
2Johnson & Johnson Consumer Products US, Morris Plains, NJ.

RATIONALE: The effect of oral cetirizine 10mg on subjects’ highest

(worst) perennial allergic rhinitis (PAR) symptom severity score(s) was

evaluated in a posthoc analysis of randomized controlled trial (RCT) data.

METHODS: Subjects (aged >_12 years) rated severity for 6 or 7 PAR

symptoms, including sneezing, runny nose, itchy nose, postnasal drip,

itchy eyes, watery eyes, and itchy mouth, daily in three RCTs of cetirizine

10mg or placebo. Symptom(s) with the highest baseline score were

predefined as the individual’s worst symptom(s) in the posthoc analysis.

Whenmultiple symptoms shared the same highest baseline score, the daily

average of ratings was calculated to represent the post-baseline rating of

subjects’ worst symptom(s). Daily ratings of worst symptom(s) were

averaged over 4 weeks. The efficacy endpoint was the change from

baselineworst symptom severity score(s). Data from subjects with baseline

symptom severity scores >_1 (05none, 35severe) were evaluated.

RESULTS: In these subjects, mean baseline worst symptom scores were

2.39 (SD50.49; range 1.0-3.0, N5308) in the cetirizine group and 2.40

(SD50.50; range 1.0-3.0, N5313) in the placebo group (P50.691 between

groups). Over 4 weeks, the LS mean change from baseline worst symptom

score(s) for cetirizine was -1.03 (SE50.04, N5307) and -0.82 (SE50.04;

N5312) for placebo (P<0.001 versus placebo). The percent difference in

relief achieved with cetirizine 10mg was 26.1% compared with placebo.

CONCLUSIONS: Oral cetirizine 10mg significantly improved the

severity of subjects’ worst symptom(s), including sneezing, runny nose,

itchy nose, postnasal drip, itchy eyes, watery eyes, and itchy mouth, in

adults with PAR.

792 Intranasal Azelastine and Mometasone Exhibit a
Synergistic Effect on a Murine Model of Allergic
Rhinitis

Soo Whan Kim; The Catholic university of korea, Seoul, Korea, The Re-

public of.

RATIONALE: The purpose of this study was to compare the anti-allergic

effects of the combination of azelastine and mometasone with those of

either agent alone in a Dermatophagoides farinae (Derf)-induced murine

model of allergic rhinitis (AR).

METHODS: Forty BALB/cmicewere divided into five groups: azelastine

(A), mometasone (M), a combination of azelastine andmometasone (MA),

Derf, and control. Derf served as the allergen. Allergic symptom scores,

eosinophil counts, and serum Derf-specific IgE levels were measured. The

mucosal levels of mRNAs encoding interferon (IFN)-g, T-bet, interleukin

(IL)-4, GATA-3, Foxp3, IL-17, and ROR-gt were determined by real-time

polymerase chain reaction. The T-bet, GATA-3, Foxp3, and ROR-gt results

were confirmed by Western blotting.

RESULTS: Nose-rubbing motions; the levels of mRNAs encoding IL-4,

GATA-3, and ROR-gt; and tissue eosinophil count were reduced in theMA

compared with those in the Derf group (all P values <0.05). The levels of

mRNAs encoding GATA3 and IL-4 mRNA [synthesized by T helper (Th)2

cells] were reduced and that of mRNA encoding Foxp3 was increased in

the MA compared with those in the Derf and A groups. Western blotting

confirmed these findings.

CONCLUSIONS: We found that the combination of intranasal azelastine

and mometasone synergistically suppressed Th17 responses and (recipro-

cally) elevated Treg responses. Therefore, this combination not only

ameliorated allergic inflammation by suppressing Th2 responses, but also

usefully modified the Treg/Th17 balance.

793 Efficacy Analysis of MP-AzeFlu Compared with
Fluticasone Propionate Nasal Spray in Children 6
through 11 Years of Age with Allergic Rhinitis

Ellen R. Sher, MD, FAAAAI1, and William E. Berger, MD, MBA2;
1Atlantic Allergy, Asthma and Immunology Associates, Ocean, NJ, 2Al-

lergy & Asthma Associates of Southern California, Mission Viejo, CA.

RATIONALE: MP-AzeFlu (Dymista�) is a novel intranasal formulation

of azelastine hydrochloride (AZE) and fluticasone propionate (FP) for

treatment of allergic rhinitis. The objective of the current analysis was to

evaluate the efficacy of MP-AzeFlu compared to FP administered 1 spray

per nostril twice daily in children 6 through 11 years of age.

METHODS: This was a randomized, open-label, 3-month safety study in

patients 4 through 11 years of age. Qualified patients had a history of AR,

were in good health, and had no evidence of nasal mucosal erosion, nasal

ulceration, nasal septum perforation, or any significant nasal disease.

Randomization was in a 3:1 ratio (MP-AzeFlu [n5304]:FP [n5101]).

Efficacy was not a pre-specified study objective but was evaluated by self-

assessment of overall allergy symptom severity in a subset of patients 6

through 11 years (MP-AzeFlu [n5264]:[FP: n589]). Symptom severity

was scored on a 4-point scale from 0 to 3 (0 5 none; 1 5 mild; 2 5
moderate; 3 5 severe).

RESULTS: Total symptom score at baseline was 1.73 in the MP-AzeFlu

group and 1.80 in the FP group (max score: 3). Over the entire study period,

patients treated with MP-AzeFlu experienced a -0.68 pt reduction in

overall symptom score (corresponding to a -5.44 change from baseline in

AM + PM reflective total nasal symptom score (rTNSS; max 5 24),

significantly greater relief than that afforded by FP (-0.54 pt reduction;

Diff: -0.14; 95% CI: -0.28, -0.01; p50.04).

CONCLUSIONS: MP-AzeFlu provided significantly greater relief of AR

symptoms than FP in children 6 through 11 years of age.
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794 Time Course of Improvement in Individual Nasal
Symptoms During a 2-Week Study of MP-AzeFlu
in Patients with Seasonal Allergic Rhinitis (SAR)

Joseph Han, MD, FAAAAI; Eastern Virginia Medical School, Norfolk,

VA.

RATIONALE: MP-AzeFlu (Dymista�), a novel single-spray intranasal

formulation of fluticasone propionate (FP, 50 mg/spray) and azelastine

hydrochloride (AZE, 137 mg/spray) for treatment of allergic rhinitis (AR),

was evaluated in a 2-week study in patients with allergy to Texas Mountain

Cedar pollen. This post-hoc analysis assessed improvement in individual

nasal symptoms with MP-AzeFlu compared to FP, AZE, and placebo on

each study day.

METHODS: 610 patients 12 years and older were randomized.

Treatments were 1 spray/nostril bid; total daily doses of FP and AZE

were 200 mg and 548 mg, respectively. The primary efficacy variable was

change from baseline in the 12-hr reflective total nasal symptom score

(rTNSS) consisting of nasal congestion, runny nose, sneezing, and itchy

nose scored twice daily on a 4-point scale (0-3) such that the maximum

daily score was 6 for any individual symptom. Treatment group

comparisons for the change from baseline for each individual symptom

on each day of the study were determined using analysis of covariance

(ANCOVA).

RESULTS: MP-AzeFlu was statistically superior to FP for nasal

congestion on all study days (P<.05) with statistical superiority for itching
(P<.04) and sneezing (P<.03) on the majority of study days. MP-AzeFlu

was statistically superior to AZE for nasal congestion (P<.004), sneezing

(P<.02), itching (P<.03), and runny nose (P<.009) on each day of the study

except a single day for itching and runny nose.

CONCLUSIONS: There was consistent and progressive improvement in

all individual symptoms of the rTNSS over 14 study days with MP-AzeFlu

compared to FP, AZE, and placebo.

795 Intranasal Fluticasone Propionate Delivered by
Exhalation Delivery System (FLU-EDS) Versus
Flonase� Nasal Spray and Flovent� HFA: a
Randomized Comparison of Bioavailability

John Messina, Jr, PharmD1, Jennifer Carothers, ScD, MBA1, Moham-

mad Obaidi, PhD2, Elliot Offman, PhD, BSc Pharm, MSc2, and Ramy

Mahmoud, MD, MPH1; 1OptiNose, Yardley, PA, 2Celerion, Lincoln, NE.

RATIONALE: EDS have been shown to deliver drug more broadly in the

nasal cavity (particularly superiorly/posteriorly) with less loss to drip-out

and swallowing than conventional nasal sprays. Significantly improved

delivery should produce greater deposition on respiratory epithelium (vs

intranasal squamous/transitional epithelium anterior to the nasal valve or

loss of drug) and therefore increase blood levels. Though fluticasone is

trivially absorbed, new super-sensitive techniques enable detecting low

picogram levels. This study assessed pharmacokinetics of fluticasone

propionate administered as FLU-EDS, Flonase�, and Flovent�.

METHODS: Part 1 (3-way, 3-treatment, 3-sequence randomized cross-

over in healthy subjects, n590) assessed and compared systemic exposure

of single doses of 186mg and 372mg FLU-EDS versus 400mg Flonase�.

Part 2 (2-way, 2-treatment, 2-sequence randomized crossover inmild-mod-

erate asthmatics, n530) assessed and compared systemic exposure of

372mg FLU-EDS and 440mg Flovent�.

RESULTS: FLU-EDS 186mg produced higher Cmax than Flonase
� 400mg

(16.0 vs11.7pg/mL, respectively, 137.4% geometric mean ratio [GMR])

and similar AUC0-N (97.3 vs 99.6pg/mL, 97.7% GMR). FLU-EDS

372mg produced a higher Cmax (23.5 vs11.7pg/mL, 201.5% GMR) and

AUC0-N (146.6 vs 99.6pg/mL, 147.2% GMR) than Flonase� 400mg. In

part 2, FLU-EDS 372mg produced substantially lower Cmax (25.3 vs

40pg/mL, 63.2% GMR) and lower AUC0-N than Flovent� 440mg (205.8

vs 415.2pg/mL, 49.6% GMR).

CONCLUSIONS: Similar intranasal doses of FLU-EDS (372mg) and

Flonase� (400mg) are clearly not bioequivalent. Though very low, FLU-

EDS produces higher systemic exposure than Flonase� and substantially

lower exposure than 440mg Flovent�. This is consistent with greatly

improved (especially posterior/superior nasal cavity) drug deposition

with EDS than with conventional nasal spray.

796 Characterization and Induced Cytokine Expression
in PBMC of an Alternaria alternata Depigmented-
Polymerized Extract

Victor Iraola, Maria Morales Esteban, Mayte Gallego, Mar�ıa Angeles

L�opez-Matas, Raquel Moya, Beatriz Rojas, and Jer�onimo Carn�es; R&D

Department. Laboratorios LETI S.L., Madrid, Spain.

RATIONALE: Alternaria alternata is the most relevant allergenic fungi

worldwide. Numerous studies have demonstrated that subcutaneous

allergen immunotherapywith chemicallymodified allergen extracts of pol-

len and mites is safe and efficacious, due to their reduced allergenicity and

maintained immunogenicity. However, there is little evidence about fungi.

The objectivewas to develop and characterize an A. alternata depigmented

allergoid.

METHODS: Depigmented-polymerized extracts of A. alternata (Dpg-

Pol) were manufactured from native extracts (NE). Protein and allergenic

profiles were determined by SDS, immunoblot and HPLC. The presence of

relevant allergens was confirmed by mass spectrometry. ELISA-competi-

tion was performed to evaluate the reduction of the allergenicity. The ca-

pacity of NE and Dpg-Pol to stimulate cytokine production in PBMCs

from Alternaria atopic donors was investigated at 72h and 120h by

Milliplex.

RESULTS: Dpg-Pol characterization showed a range of high molecular

weight components, most of them higher than 1,500 kDa and demonstrated

the presence of Alt a 1, Alt a 3, Alt a 6 and Alt a 8. As a result of the

polymerization process, the IgE-binding capacity of Dpg-Pol was reduced

more than 99% respect to NE. After the stimulation of PBMCs, Dpg-Pol

induced significant higher levels of IL-10 (72h) and similar IFN-g, IL-6,

IL-4 and TNF-b levels than NE.

CONCLUSIONS: This is the first time that a Depigmented-polymerized

allergen extract of A. alternata is developed and characterized. The immu-

nological activity and the reduction of the allergenicity suggest that it is a

good alternative to be used in humans for the treatment of Alternaria

allergy.
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797 Relative Allergen Content of Commercial
Aspergillus Fumigatus Extracts Determined by
Human Monoclonal IgE

Mark Wurth, MD, PhD, Dennis J. Horvath, PhD, and Scott A. Smith,

MD, PhD; Vanderbilt University Medical Center, Nashville, TN.

RATIONALE: Sensitization to Aspergillus spp. is associated with severe
asthma, as well as other allergic respiratory disease. Allergen immuno-

therapy with non-standardized Aspergillus extracts is commonly used as

therapy in these patients. Asp f 1 content has been reported to markedly

vary, both among extract manufacturers, and between lots from a single

manufacturer. We hypothesized that newly developed human monoclonal

IgE directed against Aspergillus spp. would allow for better characteriza-

tion of the variability of relevant human allergenic epitopes among

currently available commercial Aspergillus fumigatus extracts.

METHODS: Patients with allergic bronchopulmonary aspergillosis were

recruited from within the Vanderbilt system. Peripheral blood mono-

nuclear cells were isolated, and IgE specific B-cells were immortalized

using standard electrofusion techniques. Antibody was isolated from

hybridoma supernatants and used for western blot and ELISA assays of

commercial allergen extract of Aspergillus fumigatus.
RESULTS: Approximately half of Aspergillus specific IgE antibodies

function in western blots. Of the antibody targets so far analyzed, none

have been present in detectable quantities in every extract assayed.

When targets are detected in multiple extracts, the concentration varies be-

tween ten and one thousand fold between manufacturers.

CONCLUSIONS: The Aspergillus fumigatus extract currently used in

immunotherapy in the US is highly variable in relation to the content of

component allergens. This degree of variability is almost certain to affect

the efficacy of these reagents. Human monoclonal IgE represents a novel

tool for evaluation of content of relevant human allergenic epitopes within

these extracts, which may assist the development of standardized mold ex-

tracts in the future.

797.1Purified Allergens for Molecular Diagnostics:
Strive for Purity

Sayeh Agah, PhD, Cathy Thorpe, Lisa Vailes, Heaven Cerritos, Martin D.

Chapman, PhD, FAAAAI, and Sabina Wuenschmann, PhD; Indoor Bio-

technologies Inc., Charlottesville, VA.

RATIONALE: Highly purified allergens are the core components of in vi-

tromolecular diagnostics. The absence of any allergenic or host cell-

derived impurities is a fundamental quality criterion for diagnostic pur-

poses. The aim of this study was to use high resolution mass spectrometry

(LC-MS/MS) to establish criteria of purity and to validate purified aller-

gens for use in molecular diagnostics

METHODS: Natural and recombinant food, dust mite, pollen and animal

allergens were purified by affinity and/or gel-filtration chromatography and

analyzed by SDS-PAGE, LC-MS/MS, ELISA, and FEIA or chimeric IgE

ELISA. Real time stability data were collected from frozen allergens.

RESULTS: Monoclonal antibody and IgE reactivity of recombinant

allergens was strongly correlated with that of the respective natural

allergen counterpart (r50.94, p<0.001). Allergen purity, assessed by LC-

MS/MS after trypsin digest and silver-stained SDS-PAGE, was>95%.

Trace contaminants were readily identified by LC-MS/MS. Allergens

retained their potency in real time stability tests over 24 months in ELISA,

with no signs of degradation on SDS-PAGE.

CONCLUSIONS: Optimized, ISO-9001 compliant, bioprocessing path-

ways have been established to yield high purity allergens. The sensitivity

provided bymass spectrometry is critical to confirm allergen purity. Highly

purified allergens have applications in molecular allergy diagnostics and as

reference standards for monitoring the potency of allergy diagnostics and

of vaccines used for immunotherapy.

798 Defining the Extent of Allergenic Cross-reactivity
among Mold Species

Greg A. Plunkett1, and Michelle L. Bolner2; 1ALK, Inc., Round Rock,

TX, 2ALK, Inc, Round Rock, TX.

RATIONALE: It is important to understand the scope of cross-reactivity

among mold extracts when prescribing allergen immunotherapy (AIT) for

mold allergic patients. Due to the large proportion of poly-sensitized

patients in the clinical setting, we hypothesize that a high degree of cross-

reactivity occurs between species within closely related taxonomic groups

(e.g. Class, Order, and Family). Furthermore, we hypothesize that the

potential for cross-reactivity exists between separate mold classes, due to

protein homology. Therefore, we investigated commercial AIT extracts to

better define the cross-reactivity relationships among clinically-relevant

molds.

METHODS: The protein content and diversity of mold extracts were

established by Bradford and gel electrophoresis assays. We evaluated

cross-reactivity among 15 commercial mold extracts (ALK, Inc) using

mono- and poly-sensitized sera derived from both rabbits and humans.

Mold proteins were separated by SDS-PAGE, immobilized on nitrocellu-

lose membranes, and immunoblotted using the above-mentioned sera.

Human sera samples were purchased from Plasma Labs and screened for

mold sensitivity by Thermo Fisher ImmunoCAP. Rabbit sera specific to

single molds were generated by ALK (Denmark).

RESULTS: In agreement with our hypothesis, molds probed with sera

reactive to single or dual mold species produced strong banding patterns in

multiple extract lanes. Cross-reactivity was consistently observed between

related species within the same Class; sera reactive to Alternaria,

Aspergillus, Cladosporium or Epicoccum reacted to all extracts present

from molds in the class Dothideomycetes.

CONCLUSIONS: Our results suggest an overlap in allergenic content of

closely-related mold species. This finding may support the simplification

of AIT formulations for treatment of mold sensitized patients.
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799 Salivary IgG4 Increases during Milk Oral
Immunotherapy

Bahar Torabi, MD, FAAAAI, MSc(c)1, Oliver Schneider2, Duncan

Lejtenyi, MSc1, Moshe Ben-Shoshan, MD3, and Bruce D. Mazer, MD,

FAAAAI1; 1The Research Institute of the McGill University Health

Centre, Meakins- Chrisitie Laboratories, Division of Paediatric Allergy

and Clinical Immunology, Department of Paediatrics, Montreal Children’s

Hospital, Montreal, QC, Canada, 2McGill University, Faculty of Medi-

cine, Montreal, QC, Canada, 3Montreal Children’s Hospital, Division of

Paediatric Allergy and Clinical Immunololgy, Department of Paediatrics,

Montreal, QC, Canada.

RATIONALE: Cow’s milk allergy (CMA) is a frequent cause of severe

allergic reactions and anaphylaxis in children. Oral immunotherapy (OIT)

has shown promising results with immunological changes occurring during

desensitization. Our team at the Research Institute of McGill University

Health Centre has demonstrated an increase in serum IgG4 during the

escalation and maintenance phases of milk OIT. We assessed the changes

in salivary IgG4 during milk OIT, as a potential non-invasive biomarker of

desensitization.

METHODS: We performed an interim analysis at baseline (prior to the

start of treatment) and at the end of escalation phase (200ml dose) of the

milk OIT protocol in subjects who successfully completed the escalation

phase. Milk protein component (a-lactalbumin, b-lactoglobulin, casein)

-specific salivary IgG4 were evaluated at baseline and 200ml.

RESULTS: There was an overall increase in salivary IgG4 from baseline

to 200ml for all three milk proteins. The mean salivary IgG4 concentration

at baseline was 0 ng/mL (SEM 0 ng/mL), 0.5 ng/mL (SEM 0.3ng/mL), and

177.4 ng/mL (SEM 126.1ng/mL) for a-lactalbumin, b-lactoglobulin, and

casein respectively; compared to the mean salivary IgG4 concentration at

the 200ml dose of escalation phase: 424.1 ng/mL (SEM 265.2ng/mL),

1142 ng/mL (SEM 858.5ng/mL), and 3367 ng/mL (SEM 2443ng/mL) for

a-lactalbumin, b-lactoglobulin, and casein respectively.

CONCLUSIONS: Successful escalation phase of milk OIT in IgE-

mediated CMA in children is associated with an increase in salivary

milk protein-specific IgG4. This suggests it could be used as a potential

non-invasive biomarker of desensitization in OIT in children. Further

assessment with a larger sample size is underway.

800 Identification of B-cell Epitopes of Peanut Ara h 2

Sumei Liao, PhD1, Sarita U. Patil, MD2, Wayne G. Shreffler, MD, PhD,

FAAAAI3, Stephen C. Dreskin, MD, PhD, FAAAAI1, and Xueni Chen,

MD1; 1University of Colorado Denver, Aurora, CO, 2Department of Al-

lergy and Immunology, Massachusetts General Hospital, Boston, MA,
3Division of Allergy and Immunology, Department of Pediatrics, Massa-

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

RATIONALE: Peanut oral immunotherapy induces allergen-specific

memory B-cell (IgG and IgA class switched) populations (Patil et al.

JACI 2015; 136:125-134). This study utilized phage display technology to

identify epitopes recognized by monoclonal antibodies derived from these

B cells.

METHODS: Direct ELISA and inhibitory ELISA assays were used to

detect the binding of Ara h 2-specific human IgGmonoclonal antibodies to

native or reduced/alkylated Ara h 2 and Ara h 6. A phage peptide library

displaying 12-mer peptides was screened with the monoclonal antibodies

by biopanning and phage ELISA. The bound peptides were sequenced.

RESULTS: All of 19 monoclonal antibodies, selected with Ara h 2, are

cross-reactive with Ara h 6. Seventeen (89%) of them bind to comforma-

tional, but not linear, epitopes of Ara h 2 and Ara h 6, as determined by

inhibitory ELISA. By screening the phage library, twenty-five individual

mimotopes have been identified. Twenty-three of the mimotopes are

recognized by more than 3 monoclonal antibodies and sixteen of nineteen

antibodies can recognize more than 2mimotopes. The pattern of binding of

themAbs to themimotopes identifies 5 distinct epitopes of Ara h 2/6.mAbs

with divergent sequence homology in some cases appear to recognize the

same epitope.

CONCLUSIONS: Conformational epitopes are major targets of the Ara h

2-specific B-cells induced by peanut oral immunotherapy. Furthermore,

the humoral response to Ara h 2/6 appears to be constrained to a small

number of epitopes. This may have implications for better understanding

the variability of IgE-blocking activity – a potential mechanism of

immunotherapy.

801 Foxp3+ CD62L+ Tregs induced by EPIT have the
potency to suppress effector T cells proliferation
in specific and bystander conditions

Benjamin Pelletier1, Lucie Mondoulet1, Melanie Ligouis1, Veronique

Dhelft1, Camille Plaquet1, Christophe M. Dupont, MD, PhD2, Pierre-

Henri Benhamou1, and Hugh A. Sampson, MD, FAAAAI3; 1DBV

Technologies, Montrouge, France, 2Hopital Necker Enfants Malades,

Paris, France, 3DBV Technologies, New York, NY.

RATIONALE: Epicutaneous immunotherapy (EPIT) in sensitized mice

significantly increases Foxp3+ Tregs and induces a higher rate of

Foxp3+CD62L+ Tregs in comparison to oral or sublingual immunother-

apies. The adoptive transfer of EPIT-induced Tregs protects mice from

further sensitization and anaphylaxis (bystander effect). Here, we aimed

to analyze the suppressive properties of CD62L+ and CD62L- Tregs in spe-

cific and bystander conditions.

METHODS: k sensitized FOXP3-GFPmicewere treated with milk-EPIT.

CD4+FOXP3+CD62L+ or CD4+FOXP3+CD62L- Tregs from EPIT and

effector T cells (CD4+CD25-) from milk or peanut sensitized mice were

sorted and co-cultured for 4 days at different ratio, using allergen stimula-

tion and allergen-pulsed CD11c+ antigen-presenting cells. Suppression

was calculated by tracking divided CD4+CD25- with a proliferation probe

(VDP450) by flow cytometry.

RESULTS: Effector T cells proliferate up to 34%-58%, respectively, with

milk or peanut stimulation without Tregs. CD4+FOXP3+CD62L+ Tregs

have a higher potency to inhibit effector T cells proliferation in specific

condition than CD4+FOXP3+CD62L- Tregs (47% vs 38% of proliferation

suppression at ratio 1:2). In bystander condition, CD4+FOXP3+CD62L+

EPIT-induced Tregs more efficiently maintain suppressive properties in

comparison to CD4+FOXP3+CD62L-. Tregs (18% vs 4% of proliferation

inhibition at ratio 1:4). Interestingly, the turnover of

CD4+FOXP3+CD62L+Tregs is lower in bystander conditions, suggesting

a crucial role of this Tregs subset in preventing further sensitization.

CONCLUSIONS: FOXP3+CD62L+ EPIT-induced Tregs inhibit effector

T cell proliferation more efficiently and have a better maintenance of sup-

pressive properties in specific and bystander conditions. The induction of

persistence of this Treg subset by EPIT may be involved in the sustainabil-

ity of the desensitization process.
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802 Safety, Tolerability and Efficacy of Cat-Peptide
Antigen Desensitisation (Cat-PAD) in Cat-Allergic
Children – Findings from a Pilot Study

Stephen Pawsey, MD1, Rod P. Hafner, MD1, Thomas B. Casale, MD,

FAAAAI2, Piotr Kuna, MD, PhD3, Bernadetta Majorek-Olechowska4,

Irena Wojciechowska5, and Wojciech Wasiak6; 1Circassia Ltd, Oxford,

United Kingdom, 2Division of Allergy and Immunology, University of

South Florida, Tampa, FL, 3Clinical Academic Hospital OF Lodz Medical

UN, Lodz, Poland, 4Graniczoną Odpowiedzialno�scią, Tarnow, Poland,
5Centrum Alergologii IRMED, Warsaw, Poland, 6Inventiv Health Clin-

ical, Warsaw, Poland.

RATIONALE: This was a pilot efficacy, safety and tolerability study of

Cat-PAD in children.

METHODS: Multicentre, single-blind, placebo run-in study in cat

allergic children, with or without controlled asthma, aged 5-11 years.

Two doses of placebo intradermally (ID) twoweeks apart were followed by

eight ID doses of Cat-PAD 6nmol four weekly. All doses were given with a

Micronjet� 600 microneedle.

RESULTS: 16 subjects were enrolled, 14 completed all visits; one

withdrew consent, one was withdrawn due to asymptomatic reductions

in peak expiratory flow (PEF)>4 hours after three of six doses of Cat-PAD.

Therewere no acute allergic reactions, changes in vital signs or differences

in adverse events between placebo and Cat-PAD treatment periods. More

small, asymptomatic decreases in PEF were observed several hours after

Cat-PAD than after placebo but thesewere inconsistent within and between

subjects. Injection site pain scores (Wong & Baker FACES scale) were

generally low, with lower scores in older subjects and a tendency to reduce

with repeated dosing. Flare and occasional itching occurred following Cat-

PAD dosing but there were no injection site adverse events.

On the global impression of change, Investigators and parents assessed all

subjects as having an improvement in their symptoms overall following

Cat-PAD, and all except two subjects rated their symptoms as improved.

Symptom scores recorded in daily diaries were lower after Cat-PAD than

after placebo. Rescue medication use was low throughout the study.

CONCLUSIONS: Cat-PAD was well tolerated with an acceptable safety

profile. Preliminary evidence of efficacy supports further evaluation in this

age group.

803 At-home Dosing Adherence During Characterized
Oral Desensitization Immunotherapy (CODIT) for
Peanut Allergy

Stacie M. Jones1, Brian P. Vickery, MD, FAAAAI2,3, J. Andrew

Bird, MD, FAAAAI4, Jonathan M. Spergel, MD, PhD, FAAAAI5, Rima

A. Rachid, MD, FAAAAI6, Amal H. Assa’ad, MD,, FAAAAI7, Julie

Wang, MD8, Stephanie A. Leonard, MD9, Susan Stefanac

Laubach, MD, FAAAAI10,11, Edwin Kim, MD2, Benjamin P.

Davis, MD, PhD7, Michael Welch, MD, FAAAAI12, Jennifer

Heimall, MD13, Antonella Cianferoni, MD, PhD, FAAAAI14, Andrew J.

MacGinnitie, MD, PhD, FAAAAI15, Elena Crestani, MD, MS16, Amr

Radwan, MBBChir, FFPM17, Andrea Vereda, MD, PhD17, Daniel C.

Adelman, MD, FAAAAI17, and A. Wesley Burks, MD2; 1Department of

Pediatrics, University of Arkansas for Medical Sciences and Arkansas

Children’s Hospital, Little Rock, AR, 2University of North Carolina at

Chapel Hill, Chapel Hill, NC, 3Aimmune Therapeutics, Brisbane, CA,
4UT Southwestern Medical Center, Dallas, TX, 5Children’s Hospital of

Philadelphia, Philadelphia, PA, 6Children’s Hospital-Boston, Boston,

MA, 7Cincinnati Children’s Hospital Medical Center, Cincinnati, OH,
8Icahn School of Medicine at Mount Sinai, New York, NY, 9Rady Chil-

dren’s Hospital/UCSD, San Diego, CA, 10Allergy and Asthma Medical

Group, San Diego, CA, 11Rady Children’s Hospital, University of Califor-

nia, San Diego, 12Allergy and Asthma Medical Group and Research, San

Diego, CA, 13Perelman School of Medicine, The Children’s Hospital of

Philadelphia, Philadelphia, 14Perelman School of Medicine, The

Children’s Hospital of Philadelphia, Philadelphia, 15Children’s Hospital

Boston, Boston, MA, 16Immunology, Boston Children’s Hospital, Boston,

MA, 17Aimmune Therapeutics Inc, Brisbane, CA.

RATIONALE: AR101, a pharmaceutical-grade peanut protein formula-

tion, was well tolerated and demonstrated robust activity in a Phase 2,

double-blind, placebo-controlled trial in 4-21 year olds. We now report

results on at-home dosing adherence.

METHODS: Subjects took their daily dose at home by mixing the

capsules’ content in non-allergenic food, and consuming the entire serving.

Subjects documented doses taken at home using diary logs and returned

unused capsules to the clinic at every visit.

At-home adherence, defined as full, partial (at least ½ dosewas taken), and

missed home doses, was expressed as a percentage of planned at-home

doses.

RESULTS: 55 subjects (AR101, n5 29; Placebo, n5 26) received at least

1 dose of randomized study treatment. The number of days of planned at-

home doses was 139.8 days (SD: 38.63) for the overall group.

The mean number of days (% [SD]) with any at-home dose (either a full or

partial dose) was similar for AR101 and Placebo groups (94.7 [6.80] vs

96.9 [3.37], respectively), as was the percentage of days with full doses

(93.6 [6.86] for AR101 and 96.7 [3.41] for Placebo, 95.1 [5.68] overall).

The mean number of days (% [SD]) with partial doses was higher for

AR101 than Placebo (1.1 [1.94] vs 0.2 [0.50], respectively) as was the

mean number of days (% [SD]) with missed doses (4.7 [6.84] for AR101;

2.4 [2.84] for Placebo).

CONCLUSIONS: At-home dosing adherence during ARC001 was very

high, both for AR101 and matching placebo, as the full dose was taken

more than 95% of the days.

804 Dose dependent increase of Bet v 1 specific IgG4
after Bet v 1 COP therapy

Alexander Kettner, PhD, Christophe Reymond, PhD, Valerie Boand,

Samantha Duc, and Gilles Della Corte, MD; Anergis SA, Epalinges,

Switzerland.

RATIONALE: In previous studies we demonstrated that a two month,

single course immunotherapy with Betv1 Contiguous Overlapping

Peptides (COPs) at a dose of 50mg induces Betv1 specific IgG4 antibodies

in birch allergic patients (NCT01720251). Betv1 specific IgG4 levels

remain elevated after the second season and persist over the period of up to

four seasonswithout further treatment (NCT01728519, NCT02143583). In

this study, 213 patients were treated with three doses of Betv1 COPs (50

mg, 25 mg and 10 mg) in a double blind, placebo controlled, phase II study

(NCT02271009) and immunoglobulin responses were followed during

treatment period and one month after last injection.

METHODS: Blood samples were collected before each treatment and one

month after treatment termination. Betv1 specific IgG4 were measured by

ELISA.

RESULTS: Repeated injection (day 1, 7, 14, 28 and 56) of Betv1 COPs

induced Betv1 specific IgG4 as early as one month after the 4th injection in

all treatment groups. Betv1 specific IgG4 levels were maximally increased

30-, 24- and 6-fold (median) one month after treatment (after 5th injection)

in 50 mg, 25 mg and 10 mg treatment groups respectively. In 90% and 76%

of patients Betv1 specific IgG4 had increased by at least 3-fold in the 50mg

and 25 mg groups respectively compared to 61% in 10 mg treatment group.

CONCLUSIONS: Betv1 COPs are highly efficacious in stimulating

Betv1 reactive B and T cells and induce Betv1 specific IgG4 early during

therapy in a dose dependent manner.
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805 Crucial Role of Langerhans Cells in Allergen
Uptake and Regulatory T Cell Induction in
Epicutaneous Immunotherapy

Vincent Dioszeghy, PhD1, Lucie Mondoulet2, Veronique Dhelft2,

Melanie Ligouis2, Camille Plaquet2, Christophe M. Dupont, MD, PhD3,

Hugh A. Sampson, MD, FAAAAI4, and Pierre-Henri Benhamou2;
1DBV-Technologies, Montrouge, France, 2DBV Technologies, Mon-

trouge, France, 3Necker Hospital, Paris, France, 4DBV Technologies,

New York, NY.

RATIONALE: Allergen applied to the skin during epicutaneous immu-

notherapy (EPIT) induces tolerance in sensitized mice. In our previous

work, we have shown that EPIT induces Tregs, including CD62L+ Tregs.

The role of Langerhans cells (LCs) and other dendritic cell (DC) subsets in

this skin-induced tolerance need to be clarified.

METHODS: LANG-eGFP-DTR mice were sensitized by 2 subcutaneous

injections of OVAwith Alum. The depletion of LCs was achieved by i.p.

injection of Diphtheria Toxin. The migration of LCs (Epcam+ CD11b+)

and CD11b+ dDCs (Epcam- CD11b+) were analyzed in inguinal lymph

nodes (iLN) after 48h application of a patch containingOVA-A647, and the

induction of Tregs were analyzed in iLN and spleen after 2 weeks of

treatment with a patch containing OVA in LC-depleted and non-depleted

sensitized mice.

RESULTS: The application of one patch containing OVA-A647 resulted

in migration of both LCs and CD11b+ dDCs into iLN. These 2 populations

induced proliferation and Foxp3 expression in CD4+ cells in vitro.

However, only LCs induced LAP+ cells and CD62L+ Foxp3+ Tregs. In

vivo, the depletion of LCs dramatically decreased the number of total

OVA+ DCs but also the number of OVA+ CD11b+ dDCs in iLN.

Whereas 2 weeks of EPIT in non-depleted mice induced Foxp3+ Tregs,

especially CD62L+, and LAP+ Tregs in iLN and spleen, no induction of

Tregs was observed in LC-depleted mice.

CONCLUSIONS: Although both LCs and CD11b+ DCs could uptake

allergen and induce Tregs, absence of LCs impaired the induction of Tregs

in vivo indicating their crucial role in skin-induced tolerance during EPIT.

806 Allergen Capture by DCs during epicutaneous
immunotherapy is Enhanced by Modulating the
Dose and the Surface Area of the Patch

Sophie Wavrin1, Lucie Mondoulet1, Vincent Dioszeghy, PhD2, Emilie

Puteaux1, Melanie Ligouis1, V�eronique Dhelft1, Camille Plaquet1,

Christophe M. Dupont, MD, PhD3, Pierre-Henri Benhamou1, and Hugh

A. Sampson, MD, FAAAAI4; 1DBV Technologies, Montrouge, France,
2DBV-Technologies, Montrouge, France, 3Hopital Necker Enfants

Malades, Paris, France, 4DBV Technologies, New York, NY.

RATIONALE: Epicutaneous immunotherapy for the treatment of food

allergy is effective and safe in animal models and in humans, as recently

shown in a Phase II trial demonstrating the crucial role of the dose. In the

present study, we aimed to investigate whether increasing the dose and/or

the size of the patchmay be away to furthermodulate the immune response

in animal models.

METHODS: Mice were sensitized to ovalbumin or peanut and then

received one epicutaneous-delivery patch loaded with allergen labelled

with alexa-488 (A-488). Different doses were tested from 10mg to 500mg

on a fixed surface (1cm2). In a second experiment, sensitizedmice received

an application of patches loaded with the same range of doses on a surface

up to 5cm2. In the 2 experiments, the kinetics of allergen capture by den-

dritic cells (DCs) was analyzed in the epidermis and lymph nodes (LNs)

by flow cytometry.

RESULTS: After the 1cm2-patch application, the allergen capture and

migration by DCs did not increase beyond the dose of 100mg

(17.764.0% of A-488+ DCs vs 1.9960.4% in sham, p<0.001).

However, increasing the surface area of the patch from 1–5cm2 enhanced

by 2-fold the allergen capture by DCs and their migration to LNs (respec-

tively 15.066.5% vs 30.969.5%, p<0.001).

CONCLUSIONS: Allergen uptake by skin DCs and their migration to

LNs are increased with larger surfaces of application and are dependent of

quantity of allergen per surface area. The immune response induced by

EPIT may thus be modulated by altering the combination of allergen dose

and surface area.

807 Dual assessment of peanut-specific effector and
regulatory T cells in patients undergoing oral
immunotherapy

Blake J. Rust1, Veronique Bajzik1, Brian P. Vickery, MD, FAAAAI2, and

Erik R. Wambre, PhD, MBE1; 1Benaroya Research Institute, Seattle, WA,
2University of North Carolina at Chapel Hill, Chapel Hill, NC.

RATIONALE: The clinical application of food immunotherapy would

greatly benefit from the development of reliable immune monitoring

assays that could address the complexity and functional heterogeneity of

food allergy. Antigen-specific assays for effector T cells are well

characterized, however similar assays for regulatory T cells are still

lacking.

METHODS: Coded samples (n550) to the operator were provided during

a randomized, double-blinded, placebo-controlled trial (ARC003) of

characterized oral desensitization immunotherapy (CODIT) in peanut-

allergic patients. Eligible subjects reacted to <_ 100 mg peanut protein

during a screening double-blind placebo-controlled food challenge

(DBPCFC). The magnitude and quality of baseline peanut-specific T-cell

responses were determined ex vivousing both CD154 and CD137 upregu-

lation assay.

RESULTS: Highly heterogeneous effector CD4+ T cell responses were

observed in peanut-allergic subjects, raising important questions regarding

the pathophysiological role of each allergen specific CD4+T-cell subset in

food allergy. In subjects reacting to DBPCFC, we observed two distinct

phenotypes in the effector CD4+ memory populations, a classical allergic

TH2A phenotype (CD27- CRTH2+ CCR4+ CCR6-) and a Th17-like

phenotype (CD27- CRTH2- CCR4+ CCR6+). Conversely, non-reactive

subjects had low frequency of peanut-reactive T cells with a profile similar

to non-allergic individuals (CD27+ CRTH2- CCR4- CCR6+).

Interestingly, for each group we observed low frequencies of antigen-spe-

cific regulatory T cells that have an extremely stable phenotype (CD27+

Helios+ CTLA-4+ Foxp3+).

CONCLUSIONS: Heterogeneity of baseline peanut-specific effector T

cell responses suggests that cellular phenotypes may associate with or

predict clinical treatment outcomes following CODIT in subjects with

peanut allergy.
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808 In Vitro Safety Profile of a Depigmented-
Polymerized Peanut Allergenic Extract

Jer�onimo Carn�es1, Mayte Gallego1, Maria Morales Esteban1, Raquel

Moya1, Victor Iraola1, Marta Taul�es2, and Philippe A. Eigenmann, MD,

FAAAAI3; 1R&D Department. Laboratorios LETI S.L., Madrid, Spain,
2Centres Cient�ıfics i Tecnol�ogics, Universidad de Barcelona, Barcelona,

Spain, 3Geneva University Hospitals, Geneva, Switzerland.

RATIONALE: Several alternatives have been developed for the treatment

of peanut allergy. Safety is the most challenging issue and the main reason

why subcutaneous immunotherapy has not been more extensively studied.

This study aims to develop and characterize a depigmented-polymerized

peanut extract designed according to their safety profile.

METHODS: Peanut native extract (NE) was manufactured after the

extraction of the protein fraction from roasted peanuts. This fraction was

dialyzed and freeze-dried. Afterwards, the NE was purified (mild acid

treatment) to remove low MW substances (depigmentation) and finally

polymerized with glutaraldehyde (PE). Both extracts were characterized by:

Size exclusion chromatography to determine their protein profile.

Allergenic activity was compared by ELISA inhibition.

IgE-binding stability was measured by surface plasmon resonance

(Biacore T100) using sera from allergic patients.

RESULTS: The chromatogram of the NE showed the presence of several

peaks in a distribution between 9 to 100 kDa while the PE showed a clear

modification. ELISA inhibition confirmed the reduction of the IgE binding

capacity of PE (10 times). The stability of the IgE in complex with Ara h 1

(Kd50.00183 s-1 and t½5377.8 s), NE (Kd50.00203 s-1 and t½5341.8 s)

and PE (Kd50.0042 s-1 and t ½5156.8 s) was significantly lower in PE,

confirming the safety profile.

CONCLUSIONS: A depigmented-polymerized peanut extract with an

excellent profile of safety has been developed. The in vitro results demon-

strated a reduction of the allergenicity while maintaining the allergen

composition. Further studies are under development to confirm the safety

profile in animal models.

809 Fraction of Exhaled Nitric Oxide (FeNO) As A
Predictor Of GI Symptoms During Food Allergen
Updosing

Madeleine B. Chollet, MD, PhD, Kari C. Nadeau, MD, PhD, FAAAAI,

Natasha Purington, MS, Manisha Desai, PhD, and R. Sharon Chinthrajah,

MD; Stanford University, Stanford, CA.

RATIONALE: FeNO is used as a marker for eosinophilic inflammation in

the management of asthma. An elevated FeNO has also been shown to be a

predictor of abdominal pain and vomiting in double-blind placebo-

controlled food challenges. The purpose of this study was to determine if

FeNO could be used to predict patients who would experience GI

symptoms during the updosing phase of an oral immunotherapy clinical

trial.

METHODS: Twenty-seven patients who consented to participate in an

IRB-approved oral immunotherapy clinical trial conducted at the Sean N.

Parker Center for Allergy Research were included in this study. We

measured FeNO prior to the patient’s scheduled updosing in clinic during

the desensitization period of the trial. FeNO was obtained according to

ATS guidelines using Niox Mino.

RESULTS: Twelve (44%) of the twenty-seven patients experienced at

least one GI symptom defined as nausea, vomiting, and/or abdominal pain.

FeNO was significantly higher in patients with GI symptoms than in

patients without these symptoms as revealed by a two-sample t-test (p 5
0.04). Mean FeNO was 40 ppb in patients with GI symptoms compared

to 20 ppb in patients without GI symptoms. The Wilcoxon rank-sum test

revealed no significant differences between groups in regards to sex, age,

history of asthma, and history of allergic rhinitis (p > 0.05).

CONCLUSIONS: These results suggest that an elevated FeNO may be

associated with abdominal pain, nausea, and/or vomiting during updosing.

If confirmed by a larger sample, this studywould indicate that FeNO can be

used to guide updosing decisions.

810 ''Real Life'' Outcome of Oral Immunotherapy for
Severe Food Allergy

Keiko Kameda1, Junya Hirayama1, Mizuho Nagao, MD1, Naoka

Itoh-Nagato2, Naoki Shimojo, MD3, Tsutomu Iwata4, and Takao Fuji-

sawa, MD, PhD1; 1Institute for Clinical Research, Mie National Hospital,

Tsu, Japan, 2Department of Pediatrics, Shimoshizu National Hospital,

Yotsukaido, Japan, 3Department of Pediatrics Graduate School of Medi-

cine Chiba University, Chiba, Japan, 4Department of Education for Child-

care, Tokyo Kasei University, Sayama, Japan.

RATIONALE: Oral immunotherapy (OIT) is expected to be a promising

intervention for severe food allergy and recent clinical studies have

demonstrated high achievement of sustained unresponsiveness by OIT.

The results, however, obtained under well-designed, strict protocol. ‘‘Real

life’’ outcome after off-protocol of OIT is not well known.

METHODS: The study initially enrolled 45 and 32 children (5-15 years

old) with severe IgE-mediated hen’s egg and milk allergy, respectively, to

prove desensitization induction by rush OIT in a randomized delayed

control fashion. Protocol-based allergenic food intake was maintained for

12 months, then the subjects were allowed to take ‘‘freely’’ the food under

vigilance of anaphylaxis. We surveyed actual daily intake of the food at 2,

3, 4 and 5 years off-protocol and measured specific IgE and IgG4 levels

RESULTS: On protocol at 1 year of maintenance OIT, 82% of egg allergy

patients were able to eat half-boiled egg and 66% of milk allergy patients

ate 200ml of milk. At 2 years off-protocol, the number decreased to 42%

and 43% in egg and milk allergy, respectively. At 3 years and thereafter,

about 30 % and 35% maintained initially achieved doses, respectively. All

other patients maintained small amount of the allergenic food. No patients

experienced anaphylaxis requiring epinephrine. Many patients admitted

that the food tasted ‘‘bad’’. There were no differences in specific IgE and

IgG4 levels between patients with high and low intake.

CONCLUSIONS: OIT hardly induced high-dose unresponsiveness in real

life but achieved small but safe intake levels of allergenic food.

J ALLERGY CLIN IMMUNOL

FEBRUARY 2017

AB258 Abstracts

M
O
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2017 Annual Meeting.



811 Structural and immunological characterisation of
a broad-spectrum grass allergoid vaccine

Matthew Heath, Sviatlana Starchenka, Andrew Bell, and Murray

Skinner; Allergy Therapeutics, Worthing, United Kingdom.

RATIONALE: Immunological and structural characterisation of a com-

plex broad-spectrum grass allergoid vaccine was sought. Mapping IgG

epitopes and their functional capacity to induce blocking antibodies for one

of the major grass allergens (Lol p1) allows further insights into the

mechanism of action for allergoid SIT and provides steps toward stand-

ardising allergoid vaccine formulations.

METHODS: Reduced allergenicity and maintained immunogenicity

potential of a grass allergoid vaccine was determined using an ELISA

inhibition platform. Specificity of immunogenic determinants including

Lol p1 IgG-binding epitopes were identified via ELISA inhibition

experiments with Lol p1 specific synthetic peptides. The blocking capacity

of Lol p1 induced IgG was assessed via IgE ELISA specificity and SDS-

PAGE/Western blotting.

RESULTS: Attenuation of IgE immunoreactivity and maintenance of IgG

immunoreactivity following glutaraldehyde modification of the mixed-

grass native extract was confirmed. Retention of six Lol p1 IgG-binding

epitopes on a solvent exposed area of the N-terminal domain of Lol p1

homology model was demonstrated. A novel IgG epitope was identified,

not previously characterised, and was classified as immune-dominant. Lol

p1 specific IgG antibodies exhibited functional capacity to block 50% of

IgE binding sites from the native grass extract.

CONCLUSIONS: Structural and immunological characterisation of the

mixed-grass allergoid vaccine formulation demonstrated a high degree of

preservation of Lol p1 IgG binding epitopes. It supports the concept of

using an allergoid vaccine for treatment of grass allergies and provides

further insights of its immunogenicity potential. The blocking function of

IgG antibodies reaffirms the protective function of immunotherapy

induced antibodies.

812 Isoallergen Distribution of Der p 1 in Mite Extracts
and in the Highly Purified Allergen

Sabina Wuenschmann, PhD1, Peter Briza, PhD2, Cathy Thorpe1, Lisa

Vailes1, and Martin D. Chapman, PhD, FAAAAI1; 1Indoor Biotechnol-

ogies Inc., Charlottesville, VA, 2University of Salzburg, Department of

Molecular Biology, Salzburg, Austria.

RATIONALE: Highly purified, well-characterized allergens can be used

for molecular allergy diagnostics and as reference materials. Reference

materials are important for standardization of allergen extracts, determi-

nation of potency of allergy vaccines and validation of molecular

diagnostics. The objective of this study was to analyze purity and

isoallergen distribution in affinity-purified dust mite allergen Der p 1.

METHODS: Isoform distribution of Der p 1 in mite culture, during

bioprocessing and in preparations of purified Der p 1 was compared by LC-

MS/MS. Data from digests were analyzed against individual Der p 1

isoform sequences. Der p 1 was lyophilized using different buffer

conditions. Real time stability data were collected from frozen liquid

allergens and lyophilized allergens.

RESULTS: Patterns of Der p 1 isoforms were identical in mite culture and

purified allergens. Based on diagnostic peptides, five isoforms of Der p 1

(0101, 0102, 0106, 0108, and 0124)were identified and 17Der p 1 isoforms

could be excluded. Purified Der p 1 was free of contaminants. Real time

stability tests of frozen liquid allergens and of frozen lyophilized allergens

showed comparable potency in allergen-specific ELISA and no signs of

degradation on SDS-PAGE.

CONCLUSIONS: Mass Spectrometry is a valuable tool to assess purity

and isoform composition of purified allergens. Affinity-purification of

natural Der p 1 does not affect the original isoform distribution found in

mite culture. Bioprocessing pathways have been established to yield high

purity mite allergens with homogenous isoform profiles. Purified natural

Der p 1 can be used as molecular reference material for allergen

standardization.

813 Allergen VLPs

Louis Philippe Vezina, Loic J-Y Faye, and V�eronique Martine Gomord;

Angany Genetics, Val de Reuil, France.

RATIONALE: The use of antigenic VLPs has recently impacted the

vaccine industry by allowing the development of efficacious, safe and low

cost recombinant vaccines. We are currently investigating the potency of

allergens presented in the form of recombinant VLPs for immunotherapy.

METHODS: Transient expression of a fusion protein made of a natural

non-immunogenic carrier peptide fused to an allergen component was used

to produce VLP particles harboring spikes of either homotrimers or

homotetramers of a major dust mite allergen. These VLPs were purified

and characterized in preparation for a head-to-headmouse efficacy study in

comparison with the same allergen in a soluble form and whole dust mite

commercial extracts.

RESULTS: VLPs were readily formed with both trimeric and tetrameric

forms of the the antigen. Their purification was performed with a

succession of simple filtration and ion-exchange chromatography steps.

The particles were between 130 and 180 nm in diameter, harboring an

average of 900 spikes of the homopolymers on their surface. Their

membrane was made of lipids typical of membrane rafts. Their production

showed high reproducibility both in yield and quality. They are currently

under efficacy trial in mice. This combination of a new manufacturing

technology and a new 3D antigen display technology is GMP compliant,

low cost and has unlimited capacity. Its functionality has now been tested

with some of the major allergens.

CONCLUSIONS: This new technology has the power to bridge the gap

between the rapidly increasing knowledge of the immunological basis of

allergy and the manufacturing of therapeutic allergens.

814 Do Human Mite Allergen Extracts Contain the
Relevant Allergens for Treating Canine Atopic
Dermatitis?

Raquel Moya1, Jer�onimo Carn�es1, Nuria Sinovas1, Laura Ramio2, Pilar

Brazis2, and Anna Puigdemont3; 1R&D Department. Laboratorios LETI

S.L., Madrid, Spain, 2Animal Health BU. Laboratorios LETI S.L., Barce-

lona, Spain, 3Pharmacology and Toxicology Department. Universidad

Autonoma de Barcelona, Barcelona, Spain.

RATIONALE: Der f 15 andDer f 18 aremajor allergens in dogs, while the

humanmajor allergens, Der f 1 andDer f 2, are consideredminor allergens.

However, canine atopic dermatitis is being treated with the same allergen

extracts used for humans. This study aims to demonstrate and quantify the

presence of relevant Dermatophagoides farinae allergens for dogs in con-

ventional immunotherapy used in veterinary practice.

METHODS: A native allergen extract of D. farinae was manufactured

from a mites culture (body content >80%). The protein profile was

analyzed by SDS-PAGE. Concentration of each allergen was calculated

by scanning densitometry, according to the whole protein content. The

presence of relevant allergens was identified bymass spectrometry (amino-

acid sequencing). Allergenic profile was studied by immunoblot using in-

dividual serum samples from 18 Spanish-residing dogs, suffering from

atopic dermatitis.

RESULTS: The extract showed a protein concentration of 220 mcg/mg.

Der f 15 (119 and 96 kDa), Der f 18 (57 kDa), Der f 14/Der f 11 (43 kDa),

Der f 3/Der f 14 (34 kDa), Der f 1 (30 kDa) and Der f 2 (15 kDa) were

identified. The allergenic profile showed that dogs were mainly sensitized

to Der f 15, Der f 18, Der f 1 and Der f 2. The concentration of these

allergens was 18, 9.5, 17 and 21 mcg/mg freeze-dried material

respectively.

CONCLUSIONS: The commercial D. farinae extract (Laboratorios

LETI, Madrid, Spain) contains the major allergens for dogs, being a

good candidate for treating allergen-dependent canine atopic dermatitis.
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815 The Effect of Protein Methylation on Binding of IgE
to Profilins Bet v 2, Art v 4 and Amb a 8.

Krzysztof Kowal1, Agnieszka Pampuch1, Ewa Sacharzewska1, Pawel

Bielecki1, Caleb Schlachter2, Lesa R. Offermann2,3, and Maksymilian

Chruszcz2; 1Medical University of Bialystok, Bialystok, Poland, 2Univer-

sity of South Carolina, Columbia, SC, 3Davidson College, Davidson, NC.

RATIONALE: To evaluate the effect of protein methylation on IgE

binding of profilins Bet v 2, Art v 4 and Amb a 8.

METHODS: ELISA and inhibition ELISA with recombinant birch,

mugwort and ragweed profilins and their methylated counterparts were

performed using sera from allergic rhinitis patients. The reductive

methylation protocol led to modification of all profilin lysine residues.

The methylation was confirmed using mass spectrometry. The crystal

structure of methylated rAmb a 8 was determined.

RESULTS: In 32 patients with positive ELISA the intensity of IgE binding

to individual profilins was different. In 15 patients, IgE binding to rBet v 2

was significantly less (30-60%) than to mugwort or ragweed profilins. In

those patients, soluble rBet v 2 abolished IgE binding to birch but only

attenuated (30-50%) binding to mugwort or ragweed profilins. IgE binding

to methylated profilins was significantly less (25-60%) than to the

corresponding counterparts. Inhibition with rBet v 2 completely blocked

IgE binding to all threemethylated profilins. Amino acid sequence analysis

revealed the unique substitution of Q37 in Bet v 2 by K37 in Art v 4 and

Amb a 8. The analysis of 3D structures of profilins allowed for

identification of highly conserved and variable fragments on the surface

of these allergens.

CONCLUSIONS: In profilins, lysines participate in formation of IgE

epitopes. K37 may participate in formation of IgE epitopes specific for

weeds. Mapping of the sequence conservation on profilin structure also

suggests that a region of the molecule containing K54 may be responsible

for binding species specific IgE’s.

816 First Naturally Occurring Human IgE Antibody
Against Mite Allergen Der p 2

Anna Pom�es, PhD, FAAAAI1, Jill Glesner, BS1, Dennis J.

Horvath, PhD2, Martin D. Chapman, PhD, FAAAAI1, and Scott A. Smith,

MD, PhD2; 1Indoor Biotechnologies, Inc., Charlottesville, VA, 2Vander-

bilt University Medical Center, Nashville, TN.

RATIONALE: The identification of molecular determinants for IgE

binding on environmental allergens is limited because IgE antibodies are

polyclonal, are present at low concentration in serum, and the frequency of

circulating IgE B cells is exceedingly low. The goal was to isolate and

analyze naturally occurring human monoclonal IgE antibodies to mite

group 2 allergens for molecular analysis of allergenic epitopes.

METHODS: Human B cells from peripheral blood of allergic patients

were cultured and fused with a human myeloma cell line (HMMA2.5)

using electrical cytofusion. Allergen-specific IgE antibodies were identi-

fied by ELISA, expressed and purified. The relative position of epitopes for

IgE and three mouse monoclonal antibodies (mAb), and the IgE

recognition of isoforms were analyzed by ELISA.

RESULTS: A high affinity Der p 2-specific IgE mAb 2G1 was isolated,

which bound allergenwith an EC5057.1 ng/ml. The IgEmAb boundDer p

2.0101, Der p 2.0103 and Der f 2. Two mAbs that bind to opposite sides of

Der p 2 (1D8 and 7A1) did not interfere with the IgE binding by two-site

ELISA. The IgEmAb 2G1 andmurinemAbaDpX (which recognizes both

isoforms and Der f 2) appeared to bind to overlapping epitopes.

CONCLUSIONS: The first human anti-Der p 2 IgE antibody that has the

natural pairing of heavy and light chains was isolated by human hybridoma

technology. This unique tool facilitates mapping of allergenic epitopes

recognized by naturally occurring human IgE antibodies, geared to

produce new hypoallergens for immunotherapy.
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817 Mapping of conformational IgE epitopes on
prostate specific antigen

Debajyoti Ghosh, PhD1, and Jonathan A. Bernstein, MD, FAAAAI2;
1MSB 7403, University of Cincinnati College of Medicine, Cincinnati,

OH, 2University of Cincinnati College of Medicine, Cincinnati, OH.

RATIONALE: Systemic Seminal Plasma Hypersensitivity (SPH) is

caused by specific IgE to human prostate specific antigen (hPSA). Pre-

sensitization to dog PSA (Can f 5) was reported to be associated with SPH

in women sensitized to dog due to cross-reactivity. Conformational epitope

mapping of hPSA is required to elucidate this cross-reactivity and to design

hypoallergenic derivatives for desensitization.

METHODS: Sequence- and structure-based bioinformatic analyses were

performed to identify potential hPSA epitope(s). Sequences of hPSA and

other known serine protease allergens were retrieved from the uniprot

database. The hPSA structure was obtained from its monoclonal antibody-

bound form (2ZCH.pdb) to study its antigenic surface and tomodel the Can

f 5 structure. Site-directed mutagenesis of top solvent-exposed residues

was performed to assess their role in IgE binding.

RESULTS: About 45% (5054.97�A2) of hPSA surface is polar. Four areas,

including a region Arg85- Ser99 (containing the mAb binding site) have

been identified as potential epitopes. A close evolutionary relationship be-

tween hPSA and Can f 5 (57% sequence identity; 89% sequence similarity)

was noted. The alpha-C backbone superimposition (global RMSD51.1�A)

indicated an over-all structural similarity, while conserved surface-

exposed patches indicated possible cross-reactivity between hPSA and

Can f 5. Preliminary results of site-directed mutagenesis indicated the

importance of specific surface exposed residues (e.g. R85) in IgE binding.

CONCLUSIONS: Epitope residues are dispersed on hPSA surface.

Conserved patches might be responsible for cross-reactivity between

hPSA and Can f 5 in some patients. Peptide microarray-based epitope

mapping and detailed characterization of mutant hPSA proteins are

ongoing to confirm these findings.

818 Real-life study assessing the clinical diagnosis of
allergy and sensitization in atopic patients using
the ISAC method(molecular allergology)

Carla Irani, MD, FAAAAI1,2, Samah Fattah2, and Jad Saliba2; 1Univer-

sity of Alberta, Edmonton, AB, Canada, 2Hotel Dieu de France hospital,

St Joseph University, Beirut, Lebanon.

RATIONALE: The usefulness of ImmunoCAP ISAC has been validated

in multiple allergic diseases like asthma, allergic rhinoconjunctivitis,

atopic dermatitis, eosinophilic esophagitis, food allergy and anaphylaxis. It

provides information on specific and cross-reactive sensitizations that

facilitate diagnosis and risk assessment. In the era of precision medicine,

developed diagnostic tools such as ISAC is useful for ultimate disease

management.

METHODS: Study population consisted of 200 patients of all ages

visiting the Allergy/Immunology department. ISAC test (Phadia

Immunocap system; Thermo Fisher Scientific) is performed when

clinically indicated. Participants are considered sensitized if the test shows

a value of allergy-specific IgE greater than 0.35 KUA /L. Clinical diagnosis

and correlation are done accordingly.

RESULTS: Patients are found to be sensitized to D. pteronyssinus (38%),

D. farina (30%), insects venom (4%), molds (6%), latex (2%), cats (8%),

dogs (8%), tree pollens (43%), weed pollens (18%), grass pollens (38%)

and food (23%); half of the latter are LTP(lipid transfer protein) and the rest

are cross-reactive components. 20% have no sensitization by ISAC despite

a positive history, their sensitization is confirmed by subsequent allergy

skin prick testing.

CONCLUSIONS: The ISAC method (molecular allergology) is a useful

quantitative diagnostic allergy test. It assists the physician in allergy

management in particular for starting specific immunotherapy or advising

for complete food avoidance. Yet, in a non-negligeable percentage it fails

to show sensitization despite a positive skin-prick testing and clinical

correlation.

819 Crystal structure of cocosin, a potential food
allergen from coconut (Cocos nucifera)

Yuzhu Zhang1, and Tengchuan Jin2; 1USDA-ARS-PWA-WRRC, Albany,

CA, 2University of Science and Technology of China, Hefei, Anhui,

China.

RATIONALE: Coconut allergy cases have been reported, but only one

coconut allergen has been identified. The 11S seed storage proteins belong

to one of a few protein families that contain known food allergens in many

food of plant sources. Cocosin, the 11S protein from cocosin remains to be

characterized as a potential food allergen.

METHODS: Cocosin was purified from coconut meat. Its characteriza-

tion was carried out by crystallization any x-ray crystallography studies

RESULTS: The crystal structure of cocosin was determined by molecular

replacement. Information on likely linear IgE epitopes was inferred from

sequence and structural comparison with other 11S food allergens.

CONCLUSIONS: Cocosin is likely to be a food allergen and its potential

linear epitopes need to be further studied with patient sera when available.

820 Impact of allergen-specific IgG antibodies and
FcgRIIb on food allergic responses

Oliver T. Burton, PhD, Jaciel M. Tamayo, PhD, Amanda J. Stranks, PhD,

Kyle J. Koleoglou, and Hans C. Oettgen, MD, PhD, FAAAAI; Boston

Children’s Hospital, Boston, MA.

RATIONALE: Food allergy is an increasing health problem with no

approved treatments or cures. The role of immunoglobulin (Ig)G

antibodies in allergen-specific immune responses is poorly understood,

but specific IgG responses have been shown to correlate with clinical

tolerance.

METHODS: IgG treatment was used to interrogate mouse and human

immune cell responses to allergen, and to modulate food allergy models.

RESULTS: Application of allergen-specific IgG inhibited allergen-

induced anaphylaxis and mast cell activation. IgG treatment suppressed

the generation of IgE switching and T helper 2 polarization, favoring

regulatory T cell responses via the inhibitory Fc receptor. The expression

and function of Fc receptors in murine and human mast cells was assessed.

CONCLUSIONS: IgG antibodies have the ability to suppress allergic

sensitization as well as immediate hypersensitivity, and may facilitate the

restoration of immune tolerance.
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821 Cat Dander Extract Directly Stimulates B Cell to
Induce Class Switch

Toshiko Itazawa, MD, PhD, Koa Hosoki, MD, PhD, and Sanjiv Sur, MD;

University of Texas Medical Branch, Galveston, TX.

RATIONALE: Prior reports have indicated that low molecular weight

pollen-derived factors such as phytoprostane E1 can directly stimulate

class switch of B-cells to IgE secreting cells. Cat dander is a potent allergen

that sensitizes a large percentage of the population. However the ability of

cat dander extract (CDE) to directly stimulate IgE class switch has not been

reported. We hypothesized that CDE can also directly stimulate na€ıve B-

cell class switch to IgE in the presence of T-cell help and IL-4.

METHODS: Purified B cells from the spleen of wild type (WT) C57BL/6

mice or Myd88KO mice were cultured with CDE in the presence of IL-4

and/or anti-CD40 antibody. Total IgE in cell culture supernatants were

measured by ELISA. Real-time PCR were performed to assess IgE class

switch.

RESULTS: In the presence of IL-4 and anti-CD40 antibody, CDE pro-

vided a strong signal to vigorously promote IgE class switch in na€ıve B

cells from WT mice, and increased expression of Nfil3, GLε (germ-line

ε) and GLg (germ-line g). Disruption of Myd88 in B-cells blocked CDE-

stimulated IgE production and the increase in mRNA expression of

Nfil3, GLε and GLg.

CONCLUSIONS: CDE directly stimulates B cells to induce IgE class

switch through a Myd88-dependent signaling mechanism in the presence

of a IgE switch factor (IL-4) and T-cell help (anti-CD40).

822 Relation of hepatitis B virus infection in Brooklyn
immigrants to allergic responses and asthma

Tehila A. Saadia, MD1, Maria-Anna Vastardi, MD1,2, Maria A. Chitty

Lopez, MD3, Irina Katayeva, MD1, Stephan Kohlhoff, MD3, and Rauno

Joks, MD, FAAAAI1; 1Center for Allergy and Asthma Research at

SUNY Downstate Medical Center, Brooklyn, NY, 2Lutheran Medical

Center, Brooklyn, NY, 3SUNY Downstate Dept of Pediatrics, Brooklyn,

NY.

RATIONALE: Hepatitis B virus (HBV) is an immunomodulatory virus

and has been linked to IgE production. We determined the association of

HBV serologies to IgE responses in Brooklyn immigrants from HBV-

endemic countries.

METHODS: Serology testing (ELISA, Abnova) was performed on

immigrants with (n5167) and without (n5175) asthma, allergic rhinitis,

and food allergies. Patients who tested positive for HBV surface antibody

(anti-HBs) were tested for HBV core antibody (anti-HBc) to identify

natural infection versus vaccination. Anti-HBs negative subjects were

further tested for HBV surface antigen (HBsAg) to identify infection prior

to seroconversion. Serum IgE levels and exhaled nitric oxide (eNO) (Niox,

Aerocrine) measurements were obtained on all patients. Chi-square tests

were performed for associations between HBV groups [(1)non-vaccinated,

non-infected; (2)vaccinated only; (3)past/current infection] and allergic

diseases. Kruskal-Wallis tests were performed to compare distribution of

serum IgE and eNO between HBV groups.

RESULTS: 66% (n5226/342) of the sampled Brooklyn immigrant patient

population was found to have past or current HBV infection. The

prevalence of allergic diseases in HBV infected patients was 50.4%

(n5114). We did not find significant association between natural HBV

infection and development of seasonal allergies (p50.39), asthma

(p50.25), food allergies (p50.15), IgE (p50.59), or eNO (p50.24).

Furthermore, there was no association of these factors with vaccination or

non-infected/non-vaccinated status (p5NS).

CONCLUSIONS: There is no significant association between HBV

infection and the development of IgE responses in this Brooklyn immigrant

patient cohort.

823 Gamma Tocopherol Inhibits Ozone-Induced
Inflammatory Gene Expression in Airway
Epithelial Cells

Charity G. Duran, PhD1, and Michelle L. Hernandez, MD2; 1University

of North Carolina, Chapel Hill, NC, 2University of North Carolina at

Chapel Hill School of Medicine, Chapel Hill, NC.

RATIONALE: Allergic airway inflammation can be further exacerbated

by exposure to environmental pollutants such as ozone (O3). g-Tocopherol

(gT), the primary dietary form of Vitamin E, possesses an array of anti-in-

flammatory properties; because airway epithelial cells are direct targets of

O3-induced injury, we sought to investigate the potential anti-inflammatory

effects of gTand one of its major metabolites, g-CEHC, on airway epithe-

lial cells using an in vitro O3-exposure model.

METHODS: Immortalized human bronchial epithelial cells (16HBEs),

were grown at air liquid interface and exposed to 0.4ppm O3 for 4 hours

with a 1 hour recovery. Cells were incubated with DMSO or gTovernight,

or g-CEHC 1 hour prior to exposure. Fold changes in inflammatory gene

expression were quantified using qRT-PCR. Statistically significant differ-

ences were determined by one way ANOVA with a Kruskal-Wallis post-

test.

RESULTS: O3-exposure, in comparison with clean air-exposure, signifi-

cantly increased expression of IL-6 (4.3 6 0.8 vs 0.9 6 0.1, p50.005)

and IL-8 (4.1 6 0.7 vs 0.9 6 0.1, p50.005) in DMSO vehicle control-

treated cells. Treatment with either 40mM g-CEHC or gT blunted O3-

induced expression of IL-8 compared to clean air (2.5 6 0.1 vs 1.0 6
0.2, p50.2 and 2.1 6 0.5 vs 1.3 6 0.07, p50.85 respectively).

CONCLUSIONS: This study is the first to demonstrate that gT can

abrogate inflammatory gene expression in airway epithelial cells in

response to O3-exposure. Epithelial-derived IL-8 is integral for recruitment

of neutrophils in response to airway injury, suggesting that gT is a candi-

date therapeutic for reducing neutrophilic airway inflammation.

824 Gastric Juice Directly Enhanced IL-13-Induced
CCL26 Expression in Human Bronchial Epithelial
Cells in Vitro

Keisuke Orimo, MD1,2, Kyoko Futamura, MD, PhD1, Naoko

Okada, PhD1, and Kenji Matsumoto, MD, PhD1; 1Department of Allergy

and Clinical Immunology, National Research Institute for Child Health

and Development, Tokyo, Japan, 2First Department of Medicine, Tokyo

Women’s Medical University School of Medicine, Tokyo, Japan.

RATIONALE: Gastroesophageal reflux disease (GERD) reportedly

correlates with difficult asthma, but the mechanisms of how GERD affects

asthma pathogenesis remain obscure. In the present study, we investigated

the direct effects of gastric juice on chemokine expression in human

bronchial epithelial cells in vitro.

METHODS: An immortalized human bronchial epithelial cell line

(BEAS-2B) and normal human bronchial epithelial cells (NHBE) were

exposed to acidic medium (pH 2) alone or with pepsin (gastric juice),

followed by culture in normal medium in the presence or absence of IL-13.

CCL26 (eotaxin-3) mRNA in the cell lysates and its protein in the culture

supernatants were measured by qPCR and ELISA, respectively.

RESULTS: In both BEAS-2B andNHBE, gastric juice induced significant

CCL26 mRNA but its protein was undetectable, whereas the acidic

medium alone showed much weaker effects. The gastric juice showed

significant synergistic enhancement of IL-13-induced CCL26 mRNA and

protein production. Gastric juice did not induce phosphorylation of

intracellular STAT6 in BEAS-2B.

CONCLUSIONS: Our results suggest thatmicroaspiration of gastric juice

directly exacerbates type 2 inflammation through enhancement of CCL26

production in the airway epithelial cells, perhaps leading to asthma

exacerbation.
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825 IL-4Ra Promotes Airway Hyperresponsiveness
Exclusively Through Effects On Smooth Muscle
And Airway Epithelium

Christopher G. McKnight1,2, Crystal Potter1, Zhenqi Zhu1, Charles

Perkins3, and Fred D. Finkelman, MD1,2; 1University of Cincinnati, Cin-

cinnati, OH, 2Veterans Administration Medical Center, Cincinnati, OH,
3Cincinnati Childrens Hospital and Medical Center, Cincinnati.

RATIONALE: Asthma is defined by airway hyperresponsiveness (AHR).

Whilemousemodels of allergic airway disease (AAD) demonstrate critical

roles for IL-4Ra, the required component for responsiveness to both IL-4

and IL-13 and the induction of AHR, the relative importance of this

receptor on different airway cell types is unclear.

METHODS: Lung disease was induced by intratracheal administration of

house dust mite extract (HDM) or IL-13. We compared BALB/c mice that

expressed IL-4Ra on all cell types, or that selectively lacked IL-4Ra on

smooth muscle cells (SMC), on airway epithelial cells (EC) or on both of

these cell types. We measured AHR (invasively by forced oscillation),

bronchoalveolar lavage (BAL) eosinophils, goblet cell metaplasia and

cytokine production.

RESULTS: In HDM-inoculated mice, peak airway resistance (PAR)

following methacholine inhalation was: 9.160.7 when IL-4Ra was

expressed on all cell types, 7.861.0 when IL-4Ra was lacking on SMC,

3.460.5 when IL-4Ra was lacking on EC and 2.060.4 when IL-4Ra was

lacking on both these cells types. The PAR of mice treated with saline was

1.460.2. When disease was induced by IL-13, PAR was 12.361.4 in mice

that expressed IL-4Ra on all cell types and only 6.260.8 when IL-4Rawas

lacking on SMC. Selective expression of IL-4Ra did not affect pulmonary

eosinophils.

CONCLUSIONS: IL-4Ra expression by EC and SMC almost totally

accounts for the contribution of this receptor to AHR.However, EC IL-4Ra

is considerably more important when AAD is induced by HDM, while EC

and SMC IL-4Ra are both important for AHR induced by IL-13 alone.

826 Regulation of Cadherin-related Family Member 3
Expression in Primary Human Bronchial
Epithelial Cells and Respiratory Organ Cultures

Renee WY. Chan, Kin Pong Tao, Hai Chao Wang, Apple CM. Yeung,

Yuping Song, Agnes SY. Leung, Gary WK. Wong, Paul KS. Chan, and

Ting Fan Leung, MD, FRCPCH, FAAAAI; The Chinese University of

Hong Kong, Hong Kong, Hong Kong.

RATIONALE: Rhinovirus C (RV-C) infection was reported to have

significant association with asthma exacerbations in children. These

viruses were not culturable in standard cell culture until the identification

of cadherin-related family member 3 (CDHR3) as its receptor. We

hypothesize that cellular distribution of CDHR3 in the human airways

was associated with host susceptibility to RV-C infection. This study aimed

to investigate changes in CDHR3 expression and the susceptibility of host

cells to RV-C upon exposure to asthma-related stimuli.

METHODS: Well-differentiated human bronchial epithelial cells (wd-

HBEC) from asthmatic and non-asthmatic patients and ex vivo cultures of

human bronchial and lung tissues were subjected to challenges with Th2

cytokines, allergens and respiratory virus (influenza and rhinovirus) infec-

tion. CDHR3 expression levels were determined at gene and protein levels

using qPCR and western blot. The localization of the CDHR3was detected

by immunoflourescence staining. The effects of these stimuli to RV-C

infection were evaluated by a subsequent inoculation of RV-C isolate,

and its replication kinetics by titrating the culture supernatant using

CDHR3-expressing H1-HeLa cell.

RESULTS: Rhinovirus A16 infection down-regulated the CDHR3 gene

expression by 56% - 75%while rhinovirus C17 infection induced less than

2-fold changes. In contrast, influenza infection upregulated CDHR3 by an

average of 3 folds in wd-HBEC from non-asmathic adult patients at 24-

hour post infection.

CONCLUSIONS: Rhinovirus infections did not increase gene expression

of CDHR3, suggesting that the pathways induced by infection alonewould

not play a major regulatory role in CDHR3 expression.

Funding:Direct Grants for Research (2015.1.055 and 2015.1.058), CUHK

827 Systemic imbalance in hormone levels associates
with epithelial barrier dysfunction in allergic
disease

Sergejs Berdnikovs, PhD1, Hiam Abdala-Valencia, PhD1, Lucas F.

Loffredo1, Kristin Erickson1, Mandy Browning1, Rana Saber1, Robert P.

Schleimer, PhD, FAAAAI2, and AnneMarie Singh, MD3,4; 1Northwestern

University Feinberg School of Medicine, Chicago, 2Division of Allergy-

Immunology, Department of Medicine, Northwestern University Feinberg

School of Medicine, Chicago, IL, 3Northwestern University Feinberg

School of Medicine, Chicago, IL, 4Ann &Robert H. Lurie Children’s Hos-

pital of Chicago, Chicago, IL.

RATIONALE: Epithelial barrier dysfunction similarly afflicts patients

with different allergic diseases, and is implicated in the origins of allergy.

However, systemic drivers of barrier dysfunction in allergy are poorly

understood.

METHODS: To identify common genes and signaling pathways under-

lying disruption of epithelial barriers in multiple allergic diseases, we used

an unbiased systems biology approach to directly compare gene expression

profiles of asthma and atopic dermatitis, using NCBI GEO microarray

repository data (3 studies per disease). As a validation step, we measured

pre-pubertal hormone levels in plasma from 54 children with and without

food allergy, asthma or atopic dermatitis. We further tested the association

between serum hormone levels and markers of barrier dysfunction in

patients with asthma and chronic rhinosinusitis.

RESULTS: Gene network analysis of transcriptomes shared by barriers in

asthma and non-lesional atopic dermatitis suggested that metabolic

hormone imbalance may underlie systemic susceptibility to epithelial

dysfunction. In support of bioinformatics findings, significant decreases in

plasma levels of insulin (5986118.96 vs 108.29618.74 pg/mL, p<0.01)

and C-peptide (1292.816254.06 vs 422.94673.76 pg/mL, p<0.05), as

well as increased triiodothyronine (0.6360.14 vs 1.8360.34 ng/mL,

p<0.01) and growth hormone (368.606109.53 vs 5663.9061448.09 pg/

mL, p<0.01), were detected in allergic children. Serum insulin levels were

inversely correlated with airway expression of markers of barrier

remodeling and type 2 allergic disease (including SERPINB2 and

POSTN; R5-0.585,-0.581, respectively, p<0.01) in asthma/chronic

rhinosinusitis.

CONCLUSIONS: Hormonal imbalance represents an unexpected and

previously unrecognized systemic feature of allergy. Such hormonal

dysregulation has the potential to disrupt epithelial homeostasis and

predispose to allergic response at different barrier sites.
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828 Expression of Lipoxin A4 Receptor: FPRL1 in
Human Nasal Mucosa

Hideaki Shirasaki, Etsuko Saikawa, and Tetsuo Himi, MD, PhD; Sap-

poro Medical University, Sapporo, Japan.

RATIONALE: Lipoxins(LXs) are a group of lipoxygenase derived

eicosanoids which in contrast to other eicosanoids including leukotrienes,

are recognized to have potent anti-inflammatory and pro-resolution

properties. Formyl peptide receptor-like receptor 1(FPRL1) also called

also called LXA4 receptor, functions as a component of the inflammatory

response. To date, only a few reports have shown the existence of this

receptor in the airway. The purpose of this study was to investigate the

expression and the localization of FPRL1 protein in human nasal mucosa

by western blotting and immunohistochemical analysis.

METHODS: Human turbinates were obtained after turbinectomy from 6

patients with nasal obstruction refractory to medical therapy. The

expressionof FPRL1 protein was evaluated by western blotting. To identify

the cells expressing FPRL1 protein, immunostaining was performed using

anti-human FPRL1 antibody.

RESULTS: A single band of approximately 38kDawas detected in human

turbinates and primary cultured nasal epithelial cells by western blot

analysis using anti-FPRL1 antibody. The immunohistochemical studies

revealed that anti-FPRL1 antibody mainly labeled epithelial cells, submu-

cosal glands and some inflammatory leukocytes in nasal mucosa.

CONCLUSIONS: These results may have an important clinical implica-

tion for understanding the role of LXA4 receptor on upper airway diseases

such as allergic rhinitis and non-allergic rhinitis.

829 Sting Regulates Innate and Allergic Airway
Inflammation

KoaHosoki, MD, Toshiko Itazawa, MD, PhD, Istvan Boldogh, and Sanjiv

Sur, MD; University of Texas Medical Branch, Galveston, TX.

RATIONALE: Exposure of airway epithelial cells to ragweed pollen

induces DNA damage and base-excision repair. Sting is an intracellular

receptor that senses cytosolic and damaged DNA. However, the role of

Sting in allergic airway inflammation has not been elucidated.

METHODS: Wild-type (WT) mice and Sting KO mice were challenged

intranasally with ragweed pollen extract (RWPE) or cat dander extract

(CDE), and innate and allergic inflammation were quantified. WT RAW

and Sting KO RAW cells were stimulated with diverse allergenic extracts,

and interferon regulatory factor (IRF) 3,7,9 reporter activitywas quantified.

RESULTS: A single RWPE or CDE intranasal challenge in na€ıve WT

mice stimulated neutrophil recruitment into the airways. Compared to WT

mice, in StingKOmice both RWPE (52% reduction) and CDE (75% reduc-

tion) induced reduced neutrophil recruitment. Repeated-challenge with

RWPE or CDE in WT mice induced allergic inflammation, characterized

by recruitment of eosinophils in BALF and levels of total IgE and anti-

gen-specific IgE in serum. Compared to WT mice, in Sting KO mice

both RWPE (45% reduction) and CDE (55% reduction) induced reduced

eosinophil recruitment and total IgE and antigen-specific IgE in serum.

RWPE, firebush, pigweed, CDE, and house dust mite extract induced

Sting-dependent IRF activation in RAW cells by 60-87%.

CONCLUSIONS: Sting mediates RWPE and CDE-induced innate and

allergic inflammation in the lungs. Sting stimulates RWPE, firebush,

pigweed, CDE, and house dust mite extract induced IRF activation in cells.

Our data suggest that sensing of damaged DNA in cytosol by Sting may

play a role in allergen-induced innate and allergic inflammation.

830 Expression of Nasal Epithelial Platelet Activating
Factor Receptor (PAFR) and in vivo Exposure to
Air Pollution

LisaMiyashita, Michele Padovan, Reetika Suri, Abigail Whitehouse, and

Jonathan Grigg; Genomics and Child Health, Blizard Institute, Queen

Mary University of London, London, United Kingdom.

RATIONALE: Vulnerability to pneumococcal infection is increased by

exposure to particulate matter (PM) air pollution. Bacterial adherence to

host cells is key to infection. A mechanism by which pneumococci adhere

to airway cells is by co-opting the platelet activating factor receptor

(PAFR). We previously reported that in vitro PAFR expression is increased

by PM (1). In this study, we sought evidence that nasal PAFR expression is

associated with urban PM exposure in vivo.
METHODS: Nasal biopsies from healthy volunteers were taken 1 h before

and 1h after moving though high pollution areas in London. Exposure was

validated by personal black carbon (BC) monitoring (ng/m3). Nasal epithe-

lial PAFR expression was assessed by PAFRmonoclonal antibody and flow

cytometry. Data are expressed as median fluorescence intensity (MFI) ad-

justing for isotypiccontrol.The studywasapprovedbya local researchethics

committee. Data were analysed by paired t test, and Pearson correlation.

RESULTS: Three paired nasal biopsies were obtained from two in-

dividuals. Personal BC was increased during exposure to a high pollution

area (mean BC ng/m3: 369 vs 10298 p<0.01). Nasal PAFR increased 1 h

after high pollution exposure (MFI: 654 vs 7289, p<0.05). Overall, there
was an association between PAFR expression and 1 h back carbon expo-

sure (r 5 0.8284, p<0.05).

CONCLUSIONS: Nasal epithelial PAFR expression in vivo is increased

by air pollution. We speculate that this alters vulnerability to both airway

infection and infection-triggered asthma exacerbations.

References:
(1)MushtaqN., et al., JAllergyClin Immunol. 2011;127(5): 1236–42. e1232.

831 Serum ST2, but Not IL-33, Is Elevated in Children
with Food Allergy Due to Low Dose Baked Milk

Yosuke Baba, MD, PhD1,2, Toshiyuki Yoneyama, MD2, Hiromichi

Yamada, MD1, Susumu Yamazaki, MD, PhD1, Asuka Hong, MD, PhD2,

Eisuke Inage, MD, PhD2, Mari Mori, MD, PhD2, Yoshikazu

Ohtsuka, MD, PhD2, Masato Kantake, MD, PhD1, and Toshiaki Shimizu,

MD, PhD2; 1Department of Pediatrics, Juntendo University Shizuoka

Hospital, Shizuoka, Japan, 2Department of Pediatrics and Adolescent

Medicine, Juntendo University Faculty of Medicine, Tokyo, Japan.

RATIONALE:Most of the children with milk allergy tolerate bakedmilk.

Tolerance of bakedmilk is a marker of transient IgEmediated milk allergy.

IL-1 receptor family member ST2 was an isolated receptor, IL-33 was

identified as functional ligands for ST2. IL-33 expressed by a variety of

cells, and it is likely that ST2 is marker of milk allergy.

METHODS: We performed a retrospective study of patients with low

dose milk allergy. The subjects of the present study are 132 patients aged

from 11 to 96 months. (average 31.2 months) who performed oral food

challenge in our department in 2015-2016. The patients ate low dose baked

milk; using muffin contained 3mL of milk (protein 102mg) and it was

baked at 1808C for 30 minutes. We classified the groups according to

physical examinations with allergic symptoms in 3 hours as positive group

and investigated blood examinations compared to negative group. Blood

examination contains of their serum levels of total IgE, milk-specific IgE,

casein-specific IgE, IL-33, ST2.

RESULTS:We confirmed that medianmilk IgE levels did not change. But

a significantly higher concentration of ST2 level was detected in positive

group comparedwith negative group, suggesting the influence of in allergic

reaction due to low dose milk. Interestingly, the elevation of IL-33 was not

observed in allergic group.

CONCLUSIONS: We concluded that ST2 is an important factor in milk

allergy and speculated that it is because the relationships ST2 and IL-33

played an important role in food allergy due to low dose allergens.
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832 Endogenous PGE2 Amplifies IL-33 Production By
Macrophages through an EP2/EP4-cAMP-Epac-
Dependent Pathway

Sachin K. Samuchiwal, PhD1,2, Barbara Balestrieri, MD1,2, Amanda

Paskavitz1, Hannah Raff1, and Joshua A. Boyce, MD, FAAAAI1,2; 1Brig-

ham andWomen’s Hospital, Division of Rheumatology, Immunology, and

Allergy, Boston, MA, 2Harvard Medical School, Department of Medicine,

Boston, MA.

RATIONALE: Macrophages activated through toll-like receptors can

generate IL-33, an IL-1 family cytokine that induces innate immune

responses through its receptor, ST2. Lipopolysaccharide (LPS) induces

macrophages to generate prostaglandin-E2 (PGE2), a cyclooxygenase

(COX)-2 and dominantly microsomal PGE2 synthase-1 (mPGES-1) prod-

uct. The effects of PGE2 on IL-33 production by macrophages are not

known.

METHODS: We studied IL-33 production by bone-marrow derived

murine macrophages (bmMF) by LPS in absence of endogenous PGE2

and in presence of exogenous PGE2. We elucidated underlying mecha-

nisms using pharmacological approaches in bmMFs from mice respec-

tively lacking mPGES-1 and EP2receptors.

RESULTS: IL-33 production by bmMFs requires endogenous PGE2 and

intrinsic expression of EP2 receptor to amplify NF-kB-dependent LPS-

induced IL-33 expression via exchange protein activated by cAMP

(EPAC). Selective agonists of EP2 and to a lesser extent EP4, but not of

EP1 or EP3, potentiated LPS-induced IL-33 generation from mPGES-1-

null andWT bmMFs. Exogenous PGE2 enhanced IL-33mRNA expression

via a cAMP dependent pathway and its effect was also mimicked by an

EPAC-selective agonist, but not by a PKA-selective agonist, and was atten-

uated by an EPAC-selective antagonist or knockdown. Although both p38

MAPK and NF-kB activations were needed for IL-33 production, they

occurred independently of PGE2.

CONCLUSIONS: Our data demonstrate that endogenous PGE2 is

required to amplify LPS-induced IL-33 expression in mouse bmMFs,

involving cAMP dependent pathway involving EPAC. The ubiquitous in-

duction of mPGES-1-dependent PGE2 may be crucial for innate immune

system activation during various IL-33 driven pathologic disorders.

833 Environmental Adjuvants Induce Neuropilin-2
Expression in Human and Murine Alveolar
Macrophages

Timothy P. Moran, MD, PhD1, Robert M. Immormino, PhD2, Hideki

Nakano, PhD3, Neil Alexis, PhD4, Andrew J. Ghio, MD5, David B.

Peden, MD, MS, FAAAAI6, and Donald N. Cook, PhD7; 1University of

North Carolina School of Medicine, Chapel Hill, NC, 2Center for Environ-

mental Medicine, Asthma and Lung Biology, Chapel Hill, NC, 3National

Institute of Environmental Health Sciences, NIH, Research Triangle Park,

NC, 4Center Environmental Med. Asthma/Lung Biology, Chapel Hill,

NC, 5US EPA, Chapel Hill, NC, 6University of North Carolina at Chapel

Hill School Medicine, Chapel Hill, NC, 7National Institute of Environ-

mental Health Sciences, Research Triangle Park, NC.

RATIONALE: Neuropilin-1 (NRP1) and -2 (NRP2) are transmembrane

receptors expressed by lung macrophages, but their functional importance

is unclear. Here, we investigated the effect of environmental adjuvants on

NRP1 and NRP2 expression in human and murine alveolar macrophages

(AM).

METHODS: Human AM or murine bone marrow-derived macrophages

(BMM) were treated ex vivo with Toll-like receptor (TLR) ligands, house

dust extract (HDE) or proteases, and NRP1 and NRP2 expression was

evaluated by real-time quantitative PCR and confocal microscopy. NRP2

reporter mice were also exposed to HDE or endotoxin (TLR4 agonist) in

vivo, and NRP2 expression by AM was determined by flow cytometry.

RESULTS: Ex vivo stimulation of human AM or murine BMM with

endotoxin resulted in increased NRP2 but decreased NRP1 expression.

NRP2 was also induced in BMM treated with HDE and agonists for TLR2,

TLR3 and TLR9. In contrast, protease treatment of BMM did not induce

significant NRP2 expression. Expression of the NRP2 co-receptors, plexin-

A3 and vascular endothelial growth factor (VEGF) receptor 3, was

increased in endotoxin- and HDE-stimulated BMM. In vivo airway

exposure to HDE or endotoxin induced NRP2 expression in murine AM.

Furthermore, quantitative PCR analysis revealed expression of NRP2

ligands (VEGF and semaphorin 3F) in lungs of HDE-exposed mice.

CONCLUSIONS: Stimulation of innate immune receptors by TLR

ligands and HDE induces NRP2 expression in human and murine AM.

Given the importance of AM in maintaining immune homeostasis in the

lungs, our findings suggest that NRP2 may play a role in regulating airway

inflammation in response to environmental adjuvants.

834 Oxidative Burst Defines Differences in Respiratory
Virus Associated Neutrophil Subtypes

Michelle Rohlfing1, Dorothy S. Cheung, MD, FAAAAI2, and Mitchell H.

Grayson, MD, FAAAAI3; 1Nationwide Children’s Hospital, Columbus,

OH, 2Genentech, South San Francisco, CA, 3700Children’s Drive, Nation-

wide Children’s Hospital / The Ohio State University, Columbus, OH.

RATIONALE: Neutrophil (PMN) subsets are important in atopic disease

development. In the Sendai virus (SeV) model of post-viral atopic disease,

we demonstrated a critical need for CD49d+ PMN driving disease develop-

ment.We showed humans express CD49d+ PMNand they trackwith atopy.

However, unlike SeV, inoculation of mice with lipopolysaccharide (LPS)

recruits CD49d– PMNs. Differences between CD49 expressing and non-

expressing PMNs are not well known. We undertook this study to deter-

mine if CD49d expression was associated with altered PMN oxidative

burst.

METHODS: C57BL/6 mice were inoculated intranasally with 2x105 pfu

SeV.On day 3 post-inoculation, flow sorting obtainedCD49d+ and CD49d–

BAL PMN based on Gr-1/CD49d expression. Respiratory burst was exam-

ined using DHR assay (Cayman), with unstained subsets as controls.

Additional PMN samples were cultured with 200 nM PMA for 45 min

before DHR assay. BAL PMN (all CD49d–) from mice inoculated intrana-

sally with 10 mg LPS one-day prior also were examined.

RESULTS: SeV increased respiratory burst in CD49d+ compared to

CD49d– PMN (296630 Net MFI versus 114664, mean6sem, n>_4,

p50.03). PMA treatment had no effect (2856102 versus 7263,

p50.05). However, LPS CD49d– PMN demonstrated significantly greater

burst (312617 and 353625 PMA) than SeV CD49d– PMN (p50.03 for

both), but not CD49d+ PMN (p>_0.3 for both).

CONCLUSIONS: In SeV infection, CD49d+ have greater oxidative burst

than CD49d– PMN; however, CD49d– PMN have an impaired burst

compared to LPS CD49d– PMN. These data demonstrate diversity in

PMN subtypes; further research will clarify the ‘‘PMN to atopy’’ axis.
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835 Use of Proteomic and Flow Cytometry Assays to
Characterize Innate Anti-Viral Immune Responses
Using Cord Blood in a Birth Cohort Study

Jamee R. Castillo, MD1, Amanda Barlow, PhD1, Amy Dresen1, Brent F.

Olson2, Tamara A. Koepel2, Iris A. Reyes, MPH2, Jennifer Meece, PhD2,

Michael D. Evans, MS1, Casper G. Bendixsen, PhD2, Matthew C.

Keifer, MD, MPH2,3, James E. Gern, MD, FAAAAI1, and Christine

M. Seroogy, MD, FAAAAI1; 1University of Wisconsin School of Med-

icine and Public Health, Madison, WI, 2National Farm Medicine Center,

Marshfield Clinic Research Foundation, Marshfield, WI, 3University of

Washington, Seattle, WA.

RATIONALE: Farm exposure is protective against asthma and our

preliminary findings suggest viral respiratory illnesses (VRIs). Type I

interferon responses are immature in neonates, however the relationship

between varied immune maturation markers has not been studied.

Proteomic and flow cytometry assays were used to characterize neonatal

immune responses to rhinovirus (HRV-A16) and viral-associated TLRs,

and the results of these two assays were compared.

METHODS: In a prospective birth cohort study, cord blood was collected

from farm and non-farm neonates. 19 study subjects (10 farm and 9 non-

farm) were analyzed. Blood mononuclear cells were isolated and

stimulated with HRV-A16 and viral-associated TLR agonists (R848 &

CpGA).Multi-parameter flow cytometry andmultiplex, bead-based assays

were used to determine innate and adaptive immune responses.

Spearman’s rank coefficient was calculated to determine correlation

between assays.

RESULTS: For HRV and R848 agonists, IFNa2 supernatant levels were

positively correlated with plasmacytoid dendritic cell (pDC) IFN inte-

grated mean fluorescence intensity (iMFI, rs50.560, p50.013 and

rs50.512, p50.025, respectively) and were not correlated with pDCmatu-

ration (CD40+CD86+). IP-10, important in effector T cell recruitment, was

secreted by stimulated cord blood cells with the highest levels detected

with HRV stimulation (p<0.0001). HRV stimulation demonstrated IP-10

correlation with B cells and conventional dendritic cells maturation (%

CD40+CD86+, rs50.595, p50.009 and rs50.562, p50.015, respectively).

CONCLUSIONS: Proteomic and flow cytometry assays provide a

complementary, detailed characterization of neonatal anti-viral responses

and will be used to identify correlates of immune protection against VRIs.

These studies will determine the impact of farming exposure on anti-viral

responses and clinical correlates.

836 Viral Detection and Cytokine Profile in Early
Transient Wheeze and Childhood Asthma

Masahiko Kato1, Shinichi Matsuda1, Kazuo Suzuki1, Mariko Nukaga1,

Mayumi Enseki1, Hideyuki Tabata1, Kota Hirai1, Yoshiyuki Yamada2,

Kenichi Maruyama2, Yasuhide Hayashi3, and Hiroyuki Mochizuki1;
1Department of Pediatrics, Tokai University School of Medicine, Isehara,

Japan, 2Gunma Children’s Medical Center, Shibukawa, Japan, 3Gunma

Red Cross Blood Center, Maebashi, Japan.

RATIONALE: Wheeze is a common respiratory symptom in preschool

children. Several clinical parameters, including gestational age at birth,

parental atopy, and early-life sensitization, are associated with the

development of asthma and are used to differentiate between asthma and

transient wheeze in early infancy; however, they are only moderately

successful. Here, we investigated respiratory viruses and various cyto-

kines/chemokines in transient wheeze cases and established asthma cases.

METHODS:We analyzed peripheral eosinophil counts, and 27 cytokines/

chemokines in acute exacerbations among 14 transient wheeze and 32

asthma cases, controls (no wheeze) aged from 6 months to 6 years, and in

non-symptomatic transient wheeze and asthma cases. Viruses were

detected using antigen detection kits and/or RT-PCR, followed by direct

DNA sequencing analysis. Serum cytokines/chemokines were measured

using a multi-cytokine detection system.

RESULTS: The two major viruses detected, rhinovirus and respiratory

syncytial (RS) virus, were dominant in acute asthma cases. However, RS

virus, rhinovirus, human metapneumovirus, parainfluenza virus, corona-

virus, and human bocavirus were detected at almost equal levels in

transient wheeze cases. Serum IL-4, IL-6, and IL-9 levels were signifi-

cantly elevated in acute asthma compared with transient wheeze.

Conversely, IL-8 and IL-12 values were significantly higher in transient

wheeze than in acute asthma. Elevated IL-5 and IP-10 levels compared

with controls were significantly higher in acute asthma than in non-

symptomatic asthma cases. On the other hand, only IP-10 was significantly

higher in transient wheeze than in non-symptomatic transient wheeze

cases.

CONCLUSIONS: Cytokine profiles differ between transient wheeze and

childhood asthma.

837 Inhalational exposure to statins and drug vehicle
induces transient immunological changes in both
the airways and peripheral blood of non-human
primates

Sarah Killingbeck1, Sean Ott2, Moyar Qing Ge, PhD2, Cameron H.

Flayer2, Lisa Miller1, Melpo Christofidou-Solomidou3, Amir A.

Zeki, MD4, and Angela Haczku, MD, PhD, FAAAAI2; 1University of Cal-

ifornia Davis, Davis, CA, 2University of California, Davis, Davis, CA,
3University of Pennsylvania, Pennsylvania, 4UC Davis Health System,

Davis, CA.

RATIONALE: Statins have potent anti-inflammatory effects but their

mechanism of action in the lung remains unclear. We investigated the

pulmonary and systemic effects of nebulization of 2 common statins, one

hydrophobic and one hydrophilic, or their drug vehicles (PBS and 10%

ethanol, respectively) in non-human primates.

METHODS: Adult female rhesus macaques (n56) were nebulized for 7

consecutive days and studied 1 day before, 1 day post treatment (dpt), and 4

dpt. Differential cell counts and immune phenotyping (from blood,

bronchoalveolar lavage [BAL] and thoracic lymph nodes [LN]) were

performed by flow cytometry and oxidative stress-related gene and protein

expression was assessed from the lung tissue upon necropsy (7dpt).

RESULTS: Eosinophils, neutrophils, dendritic cells (DCs), CD4+, and

CD8+ T cells expanded in the blood and were recruited to the airways 1-4

dpt in both vehicle and statin-treated groups. pDCs, pro-inflammatory

CD16+, CD4+ and CD8+ T cells migrated to the LN by 5 dpt in both

groups, but in reduced levels in statin-treated animals. A trend of decreased

activation of CD16+ DCs and plasmacytoid DCs (pDCs) was observed in

the lung and LN of statin-treated animals. NRF-2-dependent antioxidant

protein levels were elevated in lung tissue in statin-treated compared to

vehicle-treated groups.

CONCLUSIONS: Immune activation was observed in both the airways

and periphery following nebulization exposure to vehicle alone, with a

tendency towards reduction of inflammation in statin-treated groups. This

study establishes a method to evaluate nebulization-induced effects that

can be extended to preclinical testing of inhaled therapies.
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838 Impaired Tissue Eosinophil Resolution in Obese
Asthma May Be Due to Surfactant Protein-A
Insufficiency

Julie Ledford, PhD1, Njira Lugogo, MD2, Kenneth Addison, BS3, Dave

Francisco, MS3, and Monica Kraft, MD, FAAAAI1; 1University of Ari-

zona, Tucson, AZ, 2Duke University Medical Center, Durham, 3Univer-

sity of Arizona, Tucson.

RATIONALE: Eosinophils are prominent in individuals with type 2-

driven asthma and submucosal eosinophils are elevated in a subgroup of

obese asthmatics. Surfactant protein-A (SP-A) is a secreted lipoprotein

complex that has recently been shown to mediate several eosinophil

activities. We hypothesized that obese asthmatics may have enhanced

tissue eosinophilia due to decreased SP-A in the airway.

METHODS: Bronchoalveolar lavage fluid from 23 lean (13 normal, 10

asthma) and 20 obese (9 normal, 11 asthma) subjects were examined for

SP-A. Mouse tracheal epithelial cells (MTECs) grown at an air-liquid

interface were used for mechanistic studies. SP-A-/- mice were challenged

in allergen models and exogenous SP-A therapy was given after the last

challenge. Eosinophils were visualized and quantitated in the lung paren-

chyma by immunostaining for mouse eosinophil major basic protein.

RESULTS: Significantly less SP-A was detected in samples from obese

asthmatics compared to lean asthmatics. SP-A levels negatively correlated

with BMI and positively correlated with lung function. Allergic SP-A-/-

mice that received SP-A therapy had significantly less tissue eosinophilia

compared to mice receiving vehicle. In vitro studies revealed that SP-A

deficient epithelial cells have attenuated eotaxin production under basal

conditions.

CONCLUSIONS: SP-A functions as an important mediator in resolving

tissue eosinophilia. Therefore, significantly decreased levels of SP-A in

obese asthmatics could contribute to asthma exacerbations.

839 Interferon-Related Gene Expression in Respiratory
Syncytial Virus (RSV) Infected Pediatric Bronchial
Epithelial Cells (BECs) Is Inversely Correlated with
Lung Function

Andrew R. Parker, MD1, Matthew C. Altman, MD1,2, Elizabeth

Whalen, PhD2, Kira Misura, PhD3, Michael Comeau, BS3, Tessa K.

Kolstad, BS4, Stephen R. Reeves, MD, PhD4, Teal S. Hallstrand, MD,

MPH5, Steven Ziegler, PhD2, and Jason S. Debley, MD, MPH4; 1Division

of Allergy and Infectious Diseases, Department of Medicine, University

of Washington, Seattle, WA, 2Benaroya Research Institute, Seattle, WA,
3Amgen, Seattle, WA, 4Division of Pulmonary and Sleep Medicine,

Department of Pediatrics, University of Washington, Seattle, WA, 5Divi-

sion of Pulmonary and Critical Care Medicine, Department of Medicine,

University of Washington, Seattle, WA.

RATIONALE: Respiratory viral infection in early childhood, including

that from RSV, has been previously associated with later development of

obstructive lung disease. We sought to determine whether in vitro RSV

infection of BECs from asthmatic children would induce specific gene

expression patterns, and whether this would correlate with lung function

measurements obtained from those same subjects.

METHODS: BECs from 26 asthmatic children with varying severity of

obstructive lung disease were collected, cultured, and differentiated at an

air liquid interface (ALI). Differentiated BECs were grown with RSV or

virus free media for 96 hours and RNAwas isolated for mRNA sequencing.

Differential gene expression was assessed by linear modeling and corre-

lation of differentially expressed genes and lung function measures were

assessed by Pearson correlation with multiple testing correction. Findings

were validated in an independent cohort of 9 asthmatics.

RESULTS: RSV infection led to increased expression of;7000 genes in

asthmatic BECs compared uninfected samples. 195 of these genes

demonstrated increased expression in asthmatic subjects with fixed

obstructive lung disease compared to asthmatic subjects without fixed

obstruction and showed significant inverse correlation with FEV1 %

predicted. These genes were highly enriched for interferon response genes.

The findings were confirmed in an independent cohort.

CONCLUSIONS: These results demonstrate that RSV infection of BECs

from asthmatic children with fixed obstructive lung disease demonstrate a

greater interferon response to infection than those with normal baseline

lung function. This association suggests that an excessive antiviral

response by bronchial epithelial cells could influence development of

functional lung impairment.

840 Circulating T cells, natural killer (NK) cells and
group 2 innate lymphoid cells (ILC2) of severe
asthmapatients from the University of California
Asthma Network (UCANTM) clinic, express
increased levels of both IL-13 and IL-17

Moyar Qing Ge, PhD, Daniel G. Tompkins, Maya Juarez, Erik D. Lar-

son, Brian M. Morrissey, MD, Nicholas J. Kenyon, MD, and Angela

Haczku, MD, PhD, FAAAAI; University of California, Davis, Davis, CA.

RATIONALE: Neutrophilic inflammation and IL-17 have been impli-

cated in the pathogenesis of severe asthma but the underlying mechanisms

remain unclear. We aimed to establish the relationship between inflam-

matory markers of severe asthma and peripheral blood dendritic cell and

lymphocyte populations and their IL-13 and IL-17 expression.

METHODS: Twenty-seven patients with severe asthma all requiring

asthma medications and seven non-asthmatic healthy controls were

recruited from the UCANTMclinic at the University of California, Davis.

Complete blood count, exhaled NO and serum IgE/IgM were investigated.

Peripheral blood mononuclear cells were isolated by Ficoll-Paque PLUS

and T-cell subsets, dendritic cell subsets, natural killer cells and ILC2

were analyzed by multi-color flow cytometry and compared between the

patients and healthy controls.

RESULTS: Severe asthma patients had elevated blood neutrophil counts,

exhaled NO, serum IgE and IgM. In comparison with healthy controls, the

number of circulating CD1c dendritic cells, CD4 T cells, NK cells and

ILC2were significantly increased (p<0.05). Further, the number of CD141

DC (implicated in activation of Th2 cells) significantly correlated with

peripheral blood eosinophils (r50.70) and CD4 T cells. Intracellular IL-13

and IL-17a expression was significantly elevated in CD4 and CD8 T cells,

NK cells and ILC2.

CONCLUSIONS: We showed for the first time the presence of ILC2

producing both IL-13 and IL-17, in the peripheral blood of severe asthma

patients. Our data also support that increased IL-17 expression may

contribute to the elevated neutrophil count we observed in severe asthma

patients.
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841 Aryl hydrocarbon receptor in airway epithelium
exacerbates cockroach allergen-induced asthma
through autophagy

Yilin Zhao, MD, PhD1,2, Xiaoyan Luo1, Lipeng Qiu, PhD1, Danh C.

Do, PhD1, Xia Ke1, Eric Zaccone1, Bradley J. Undem, PhD1, and Peisong

Gao, MD, PhD1; 1Division of Allergy and Clinical Immunology, Johns

Hopkins University School of Medicine, Baltimore, MD, USA, baltimore,
2Department of Respiratory Medicine, Tangdu Hospital, The Fourth Mil-

itary Medical University, Xi’an, China.

RATIONALE: Aryl hydrocarbon receptor (AhR), a receptor for common

environmental contaminants, is an important regulator of immune re-

sponses. Our previous studies have suggested a role of AhR in protecting

against cockroach allergen-induced lung inflammation by using AhR-/-

mice. Autophagy plays a major role in controlling immune responses

and inflammation. We sought to determine whether the activated AhR

signaling specifically in airway epithelium by cockroach allergen modu-

lates cockroach allergen-induced lung inflammation through autophagy

METHODS: The role of AhR expressed in epithelium in cockroach

allergen (CRE) induced allergic inflammation was investigated in a mouse

model of asthma with AhR epithelial conditional knock out mice (ftpc-

Cre;AhRflox/flox). Cockroach allergen induced the activation of AhR and

autophagy signaling in epithelium was determined. The role of autophagy

in CRE-induced asthma was also investigated.

RESULTS: CRE-challenged Sftpc-Cre; AhRflox/flox mice displayed

decreased lung infiltrates, mucus production, and airway hyper-respon-

siveness. These mice also showed reduced levels of IL-4, IL-5, IL-13,

IL-17, but increased IL-10 and IL-22 in the BAL fluids. Decreased IC3B

II in airways was also observed. Moreover, CRE can activate AhR

(CYP1A1 and CYP1B1) and autophagy (Beclin-1, Atg5, and p62)

signaling in epithelial cells in vitro, and AhR agonist TCDD can potentiate

CRE-induced autophagy. Furthermore, CRE-induced lung inflammation

was significantly suppressed when autophagy inhibitor was used in the

mouse model with decreased lung infiltrates and Th2/T17 cytokines in

BAL fluids.

CONCLUSIONS: Contrast to the protective role previously observed in

AhR-/- mice, AhR in airway epithelial may exacerbate CRE-induced

inflammation, which may through activating autophagy signaling.

842 Distinct Phenotype of Dendritic Cells Migrating
from the Lung to the Lymph Nodes during
Allergic Airway Inflammation

Sannette C. Hall1, and Devendra K. Agrawal, PhD, MBA, FAAAAI2;
1Department of Clinical and Translational Science, Creighton University,

Omaha, NE, 2Department of Clinical and Translational Science,

Creighton University School of Medicine, Omaha, NE.

RATIONALE: Dendritic cells are professional APCswhichmigrate to the

draining lymph nodes where they present processed antigens to na€ıve T-

cells. Trafficking to the lymph nodes is dependent upon upregulation of

CCR-7. TREM-2, which is expressed on DCs, has been shown to

upregulate CCR-7 in vitro. However, a link between the two receptors is

yet to be established in the airways. Here, we examined the effect of

allergen exposure on TREM-2 and CCR-7 expression on DC subsets in

the lung and lymph nodes.

METHODS: Female Balb/c mice were sensitized and challenged with

ovalbumin or PBS for a total of 20 days. DCs were isolated from the lungs

and lymph nodes and sorted using autoMACS and FACS to determine

phenotype and expression of TREM-2, CCR-7 and CD86 on subsets of

cells.

RESULTS: Analysis of CD11c+MHC-IIhi DCs in the lung and draining

lymph nodes revealed that the OVA-sensitized and challenged group had

greater density of cells that were CD11b+CD103- and CD11b+CD103+

compared to the control. Further analysis of DC populations revealed

that CD86, CCR-7 and TREM-2were expressed on all subsets in the lungs,

with the greatest co-expression on CD11b+CD103+ DCs. TREM-2 and

CCR-7, as well as CD86, were markedly upregulated on all three subsets

of DCs found in the draining lymph nodes.

CONCLUSIONS: These data suggest that dendritic cells that express

high levels of CCR-7, TREM-2 and CD86 could potentially be involved in

promoting the immune response associated with allergic airway

inflammation.

843 Anti-inflammatory Activity of Jurubeba (Solanum
paniculatum L.) Through Reducing the T-bet and
GATA3 Gene Expression, In Vitro

Raimon Rios1, Hugo Bernardino Ferreira Silva, Sr1, Norma Vilany

Queiroz Carneiro1, Ryan Santos Costa1, Tamires Cana Brasil Carneiro1,

C�ıntia Rodrigues Marques1, Marta Santos SerafimMachado2, Eudes Silva

Velozo3, Telma M. G. Silva4, Tania Maria Sarmento Silva4, Adilva Souza

Conceiç~ao5, Neuza Maria Alcântara-Neves1, and Camila Alexandrina

Figueiredo1; 1Institute of Health Sciences, Federal University of Bahia,

Salvador, Brazil, 2Bahia Adventist College, Cachoeira, Brazil, 3Medica-

ment Department, Faculty of Pharmacy, Federal University of Bahia, Sal-

vador, Brazil, 4Department of Molecular Sciences, Federal Rural

University of Pernambuco, Recife, Brazil, 5Education Department, Uni-

versity of the State of Bahia, Paulo Afonso, Brazil.

RATIONALE: Solanum paniculatum L. is used in folk medicine for the

treatment of gastritis, bronchitis and fever. In previous studies, S. panicu-

latum possesses antibiotic and antioxidant activity and modulatory effects

on gastric acid secretion; however, its anti-inflammatory potential is unex-

plored. Here, we hypothesize that the S. paniculatum Fruit Hexane Extract

(SpE) possesses anti-inflammatory effect, in vitro.

METHODS: SpE was subjected to high-performance liquid chromatog-

raphy (HPLC) for standardization and quantification of stigmasterol and

b-sitosterol. Spleen cells from BALB/c mice were cultivated and stimu-

lated with pokeweed mitogen (PWM) and also exposed to 15, 30, and 60

mg/mL of SpE. Levels of IFN-g, IL-4, and IL-10 in the culture supernatants

were assessed by ELISA. Gene expression of T-bet and GATA3 in spleen

cells was assessed by qPCR.

RESULTS: The phytochemical analysis proved the presence of stigmas-

terol and b-sitosterol in SpE (2.36 mg and 0.829 mg / 200 mg of SpE,

respectively). At 60 mg/mL, SpE reduced the amount of PWM-induced

IFN-g on spleen cells (p <0.001). PWM-stimulated IL-4 levels were

reduced in a concentration-dependent manner by treatment with SpE
(60, 30, and 15 mg/mL: p <0.001). IL-10 production was not altered by

SpE. Furthermore, SpE at 60 mg/mL reduced the expression of T-bet (p

<0.001), and at 30 and 60 mg/mL had attenuated GATA3 gene expression

(p <0.01) in PWM-stimulated spleen cells.

CONCLUSIONS: Our study provided evidence for the popular use of S.

paniculatum in inflammation.More studies are needed to better understand

the results observed herein and detailedmechanism of actionwhereby such

effects occur.
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844 Glycerol Monolaurate (GML) Inhibits Human T Cell
Signaling, Metabolism, and Function By Disrupting
Lipid Dynamics

Michael S. Zhang1, Aline Sandouk1, and Jon C. D. Houtman, PhD2;
1University of Iowa, Iowa City, IA, 2University of Iowa, Iowa City, IA.

RATIONALE: Glycerol Monolaurate (GML) is a naturally occurring

fatty acid with potent antimicrobial properties. Interestingly, GML

suppresses lymphocyte proliferation and inositol triphosphate production,

suggesting that GML has immunomodulatory functions. In this study, we

have mechanistically examined if GML affects the signaling, metabolism,

and functional output of human primary T cells.

METHODS: Primary human peripheral blood T cells were isolated and

expanded from blood cones and treated with GML dissolved in ethanol or

ethanol vehicle control. Cytokine production was measured by ELISA.

Protein phosphorylation was detected using immunoblotting. Membrane

clustering of signaling proteins was imaged using total internal reflection

fluorescence microscopy. Flow cytometry assays measuring calcium influx

and ordered lipid domains were done by detecting cells stained with the

calcium chelator dye, Fluo-4M, and the membrane intercalating dye, Di-4-

ANEPPDHQ, respectively. T cell metabolismwas assessed using Seahorse

XF-96 Extracellular Flux Analyzer.

RESULTS: GML potently altered the lipid order and disorder dynamics in

the plasma membrane that resulted in reduced membrane localized

clustering of the proteins LAT, PLC-g, and AKT. Altered membrane

signaling events induced decreased phosphorylation of PI3K and AKT as

well as abrogated calcium influx. In addition to signaling defects, GML

treated cells have profoundly altered metabolism profiles characterized by

suppressed oxidative phosphorylation and increased glycolysis.

Functionally, GML treatment potently reduced TCR-induced production

of the cytokines IL-2, IFN-g, TNF-a, and IL-10.

CONCLUSIONS: Our data reveal that the widely used anti-microbial

agent GML alters the lipid dynamics of human T cells, leading to their

defective signaling, metabolism, and function.

845 Mesenchymal Stem Cell Induce Tolerogenic
Dendritic cells which Inhibit Proliferation of
Autologous T-cells

Andrei Hancharou1, N. H. Antonevich1, and Lawrence M. DuBuske,

MD, FAAAAI2,3; 1Republican Research and Practical Center for Epide-

miology and Microbiology, Minsk, Belarus, 2George Washington Univer-

sity School of Medicine, Washington, DC, 3Immunology Research

Institute of New England, Gardner, MA.

RATIONALE: Human olfactory epithelium-derived stem cells (hOE-

MSC) inhibit proliferation of T-cells and induce a tolerogenic profile of co-

cultured dendritic cells (DC). This study assesses the effects of the hOE-

MSC-induced DC on proliferation of autologous T-cells.

METHODS: hOE-MSC were generated from 5 patients with non-

inflammatory diseases of the nasal cavity. hOE-MSC were CD45-

CD90+CD73+CD105+CD31-. Dendritic cells were obtained from blood

monocytes. DC were cultured over hOE-MSC monolayer for 3 days. The

obtained tolerogenic DC (tDC) were collected and further co-culturedwith

CFSE-loaded blood T-cells for 3 days with PHA (1ug/mL). The cell

proliferation index was assessed.

RESULTS: The obtained hOE-MSC-induced tDC, which were assessed

for hOE-MSC contamination, were negative for CD90+ cells (<0.1%).

tDC expressed high levels of CD273 and CD85k molecules, indicative of

tolerogenic properties. hOE-MSC-induced tDC exerted a strong immuno-

suppressive effect on autologous T-cells, significantly (p<0.02) reducing

the proliferation index: T-cells alone – 1.53 (range 1.44-1.56) ; T-cells and

immature DC – 1.44 (range 1.32-1.47); T-cells and mature DC – 1.9 (1.87-

2.44); and T-cells and tDC – 1.18 (1.13-1.27).

CONCLUSIONS: Generated hOE-MSC-induced tDC have strong immu-

nosuppressive properties making them candidates in treatment of autoim-

mune diseases.

846 Mavs Mediates a Senescence Associated
Secretory Phenotype By Inducing Interferon Beta
Expression in Human SLE Bone Marrow Stromal
Cells

Richard J. Looney, MD, FAAAAI1,2, Jennifer Anolik3, and Lin Gao3;
1University of Rochester School of Medicine and Dentistry, Rochester,

NY, 2University of Rochester, Rochester, NY, 3University of Rochester

School of Medicine and Dentistry, Rochester.

RATIONALE: Bone marrow mesenchymal stromal cells (MSCs) display

robust immunomodulatory properties which are impaired in lupus patients,

but the underlyingmechanisms are unknown. This studywas undertaken to

address defects in human SLE BM-MSC and the potential role of these

defects in SLE pathogenesis.

METHODS: Patients fulfilling SLE classification criteria and healthy

controls were recruited under an Institutional Review Board approved

protocol (n56 each). BM-MSCs were isolated with low density Ficoll/

Hypaque (1.073 g/mL) and grown in tissue culture. MSC phenotype was

verified by flow cytometry. MSCs were studied using immunocytochem-

istry, real-time PCR, western blotting, comet assay for DNA damage, beta-

galactosidase assay, and RNA interference.

RESULTS: SLE BM-MSCs displayed significantly reduced proliferation

rate, increased production of reactive oxygen species, increased DNA

damage and repair, and senescence associate secretory phenotype (SASP)

as evidenced by increased cytokine production. The expression of IFNb

was increased 5 folds (p<0.05) and genes specifically induced by IFNb

were elevated in SLEMSCs. The expression of immunomodulatory factors

was significantly reduced. Level of MAVS, also known as Interferon Beta

Promoter Stimulator Protein 1, was positively correlated with the level of

IFNb (r > 0.9, p < 0.01). Silencing MAVs inhibited IFNb expression and

rescued the SASP in SLE MSCs.

CONCLUSIONS: SLE BM-MSCs have a senescent phenotype and

display impaired immunomodulatory function. This phenotype is depen-

dent on elevated levels ofMAVS, an essential component of innate immune

responses to cytoplasmic nucleic acids. Thus, a MAVS-IFNb positive

feedback loop appears to play a key role in the defects seen in human SLE

BM-MSC.
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847 Enhancing immunogenicity of respiratory syncytial
virus vaccine candidates by altering NS1 function

Michael N. Teng, PhD, and Kim C. Tran; Division of Allergy and Immu-

nology, Department of Internal Medicine, and the Joy McCann Culver-

house Airway Diseases Research Center, University of South Florida

Morsani College of Medicine, Tampa, FL.

RATIONALE: Development of an efficacious live-attenuated vaccine for

respiratory syncytial virus (RSV) has been stymied by the difficulty in

inducing long-lived immune responses. One potential mechanism of

improving the immunogenicity of live-attenuated RSV is decreasing the

ability of RSV to block type I interferon (IFN) production from infected

cells. The RSV NS1 protein has been shown to be a potent IFN antagonist

and recombinant RSV (rRSV) lacking NS1 is immunogenic and attenuated

in animal models. However, deletion of NS1 results in a RSV that

replicates poorly in vitro even in IFN-deficient Vero cells, indicating that

NS1 encodes functions required for efficient viral replication. Our goal was

to develop recombinant RSV expressing NS1 mutants that no longer

antagonize IFN, but support efficient viral replication.

METHODS: We generated a panel of deletion mutant NS1 alleles to

identify residues involved in IFN antagonism but not viral replication.

These mutants were initially screened for IFN antagonism using a

transfection assay then tested in the context of rRSV for IFN antagonism

and viral replication.

RESULTS: Initial studies with 10 aa deletions identified sequences in the

N- and C-termini of NS1 that are essential for IFN antagonism and viral

replication. Through an iterative process using progressively smaller

deletions, we identified single residues that affected either NS1’s IFN

antagonism or replication activities.

CONCLUSIONS: The IFN antagonism and replication effects of RSV

NS1 can be segregated by mutagenesis. This should allow for the

development of live-attenuated RSV vaccine candidates with enhanced

immunogenicity that can replicate efficiently in vitro for vaccine produc-

tion purposes.

848 Glucagon-like peptide-1 receptor signaling
attenuates RSV-induced type 2 responses and
immunopathology

Stokes Peebles, MD, FAAAAI1, Melissa H. Bloodworth2, Jian Zhang1,

Annie Hotard3, Martin L. Moore, PhD3, Tina V. Hartert, MD, MPH4,

and Kevin D. Niswender5; 1Division of Allergy, Pulmonary, and Critical

Care Medicine, Vanderbilt University, Nashville, TN, 2Department of Pa-

thology, Microbiology, and Immunology, Vanderbilt University, Nash-

ville, TN, 3Emory University, Atlanta, GA, 4Vanderbilt University

Center for Asthma Research, Nashville, TN, 5Division of Diabetes, Endo-

crinology, and Metabolism Vanderbilt University, Nashville, TN.

RATIONALE: Glucagon-like peptide-1 receptor (GLP-1R) agonists are a

well-accepted and safe treatment for Type II diabetes. Although GLP-1R

agonists mainly act to potentiate insulin and suppress glucagon secretion,

recent evidence suggests that GLP-1R signaling also has anti-inflamma-

tory effects through unclear mechanisms. Severe RSV-associated illness is

in part caused by IL-13 production, which mediates the mucus production

that directly contributes to airway obstruction and respiratory failure. We

hypothesize that GLP-1R signaling inhibits IL-13-mediated immunopa-

thology of RSV 12/12-6, a strain of RSV that was isolated from a

hospitalized infant with severe lower respiratory tract infection and

bronchiolitis.

METHODS: Balb/c WT mice were infected with RSV 12/12-6. GLP-1R

agonist or vehicle was administered subcutaneously twice daily beginning

2 days prior to infection. Mice were euthanized and BALs and lungs were

collected for cell differentials, histopathology, AHR, ELISA, flow

cytometry, or qPCR.

RESULTS: GLP-1R agonist treatment decreased airway inflammation,

airway reactivity, and airway mucus production in RSV 12/12-6-infected

mice. GLP-1R agonist treatment decreased total lung IL-13 levels, with

concurrent decreases in lung IL-13-producing group 2 innate lymphoid cell

(ILC2), CD4+ Th2 cell, and basophil numbers. The GLP-1R agonist pre-

vented airway inflammation, and did not impact viral load, anti-viral inter-

feron and antibody production during secondaryRSVinfection. Relative to

the respective mock-infected groups, RSV-infected GLP-1R agonist

treatedmice did not have increasedweight loss compared to vehicle treated

mice.

CONCLUSIONS: These data suggest that GLP-1R signaling protects

against type 2-mediated immunopathology during RSV infection.

849 Unbiased RNA Sequencing of Acute Respiratory
Syncytial Virus Infection Reveals Gene
Expression Signatures that Provide Insight into
Pathogenesis

Darrell L. Dinwiddie, PhD1,2, Joshua Kennedy, MD3,4, Walter N.

Dehority, MD2, Kurt Schwalm, BS2, Raymond J. Langley, PhD5, and Ste-

phen A. Young, PhD6; 1Clinical Translational Science Center, University

of New Mexico HSC, Albuquerque, NM, 2Department of Pediatrics, Uni-

versity of New Mexico HSC, Albuquerque, NM, 3Arkansas Children’s

Research Institute, Little Rock, AR, 4Pediatrics, University of Arkansas

for Medical Sciences, Little Rock, AR, 5Department of Pharmacology,

University of South Alabama, Mobile, AL, 6TriCore Reference Labora-

tories, Albuquerque, NM.

RATIONALE: Despite the enormous medical burden caused by respira-

tory viruses, many of the specific virus and host genetic factors that impact

pathogenesis are still largely unknown or poorly understood. We sought to

investigate the host response to respiratory syncytial virus (RSV) in-

fections in clinical samples to understand the drivers of both acute clinical

pathogenesis and long-term impacts, such as the development of asthma.

METHODS: Nasopharyngeal swabs comprised of mixed cell populations

at the active site of infection were collected from 32 pediatric patients with

acute RSV infection. We used ribosomal RNA depletion and unbiased

RNA sequencing which allowed the simultaneous detection of host gene

expression and RSV infection. Samples were sequenced 2x75bp on an

Illumina NextSeq 500 and sequences reads were mapped to the human

genome using the TopHat 2 aligner. FPKM estimation of reference genes

and transcripts and assembly of novel transcripts were conducted with

Cufflinks 2.

RESULTS: We identified 7,343 genes that were significantly expressed

during acute RSV infection. KEGG Pathway analysis revealed significant

upregulation of pathways involved in innate immune response infection,

ribosome function, oxidative phosphorylation, spliceosome and autoim-

mune disorders. Innate immune response genes with the highest level of

expression included IFITM3, IFITM2, ISG15, IFITM1, CXCL8, IL1RN.

CONCLUSIONS: Host gene expression profiles obtained during acute

RSV infections provide unprecedented insight into the mechanisms that

cause pathogenesis and long-term impacts, such as the development of

asthma, which may ultimately guide clinical treatment and management

decisions for children with severe infections.
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850 IL-33 and IL-13 Receptors Are Upregulated in
Precision Cut Lung Slices from Donors with
Asthma during RV39 Infection

Jamie L. Waldron1, Dorothy J. Currey1, Suzanne E. House1, James D.

Sikes1, Stacie M. Jones2, Richard Kurten1, and Joshua Kennedy, MD3,4;
1University of Arkansas for Medical Sciences, Little Rock, AR, 2Depart-

ment of Pediatrics, University of Arkansas for Medical Sciences and Ar-

kansas Children’s Hospital, Little Rock, AR, 3Arkansas Children’s

Research Institute, Little Rock, AR, 4Pediatrics, University of Arkansas

for Medical Sciences, Little Rock, AR.

RATIONALE: IL-25, TSLP, and IL-13 are increased in precision cut lung

slices (PCLS) from donors with asthma infected with rhinovirus (RV).

However, whether the quantitative increase in cytokine levels correlates to

upregulated receptor expression is unknown. We hypothesized receptor

expression for IL-25, TSLP, and IL-13 would be enhanced in PCLS from

asthma donors infected with RV39 compared to controls.

METHODS: We used precision cut lung slices (PCLS) from donors with

(n55) and without asthma (n516) and compared rhinovirus infected

(RV39) samples from both cohorts at 0, 2, and 48 hours for expression of

TSLPR, IL-13Ra, ST2, ST2L, and IL25R. Expression was normalized to

beta-actin and uninfected tissue from the same lung and the same time

point. Comparisons were made using Mann-Whitney.

RESULTS: ST2 and IL-13Rawere increased in PCLS from asthma donors

after infection at 48 hours compared to control tissue (ST2 median 3.64

asthma; median -0.92 control; p<005; IL-13Ra median 5.09 asthma;

median -1.040 control; p<0.05). TSLPR and IL-25R trended towards

higher expression in tissue from asthma donors (p50.08, p50.06,

respectively). Further, in comparisons of asthma donors infected with

RV between 2 and 48 hours, ST2, IL-13Ra, and TSLPR were significantly

increased (p<0.05) and were not in controls.

CONCLUSIONS: Innate allergic inflammatory cytokines and their

respective receptors are up-regulated during RV39 infection in PCLS

from asthma donors, suggesting that these cytokines are active. Infection

with RV39 in PCLS from asthma donors leads to increased receptor

expression over time, suggesting that the infection plays a role in the

regulation of the receptors.

851 Susceptibility of Epidemic and Fermon Enterovirus
D68 Strains to RNAi Mediated Targeting of
Phylogenetically Conserved Genomic Elements

Nicholas Klaiber, MD1, and Wei Zhao, MD, PhD2; 1VCU Medical Cen-

ter, Richmond, VA, 2Division of Allergy and Immunology, Department of

Pediatrics, Virginia Commonwealth University, Richmond, VA.

RATIONALE: Enterovirus D68 (EV-D68) represents an emerging human

pathogen which was noted to disproportionately affect patients with

asthma during a large outbreak that began in the fall of 2014. We

hypothesized that evolutionary conserved sequences with in the EV-D68

genome might serve as ideal targets for short-interfering RNAs (siRNAs).

METHODS: Comparative genomic analysis was utilized to identify

phylogenetically conserved regions of the EV-68 genome. Three siRNAs

targeting these genomic segments were synthesized. Using an established

in vitro, human rhabdomyosarcoma cell based model of EV-D68 infection

the impact of siRNA transfection on virus growth was assessed.

Absorbance, real-time PCR, plaque assay, endpoint dilution and indirect

immunofluorescence were measured to quantify the effects of each

siRNA on viral proliferation. Dose escalation and cytotoxicity studies

were also performed. ANOVA one-way analysis was used to calculate sta-

tistical significance.

RESULTS: An siRNA targeting the viral RNA-dependent RNA polymer-

ase gene showed potent ability to protect cells in vitro from EV-68 medi-

ated cytopathic effect, while non-coding negative control siRNAs had no

impact on viral replication (p<0.0001). This siRNA induced peak antiviral

activity at single picomolar concentrations. Viral genome copy number

was reduced greater than 10 fold in treatedwells (p<.0001) whenmeasured

by real time PCR. Indirect immunofluorescence demonstrated absence of

detectable viral VP2 capsid protein 48 hours post-infection. No cytotoxic

effect of the siRNAwas detected in transfected cells.

CONCLUSIONS: The picornavirus EV-68 is susceptible to in vitro,
sequence dependent, siRNA mediated targeting of conserved genomic el-

ements within the viral RNA dependent RNA polymerase gene.

852 Study Design, Baseline and Open-Label Results
from XTEND-CIU: A Phase IV, Multicenter,
Randomized, Double-Blind, Placebo-Controlled
Study to Evaluate the Efficacy and Safety of
Omalizumab through 48 Weeks in Patients with
Chronic Idiopathic Urticaria

Thomas B. Casale, MD, FAAAAI1, Mark D. Scarupa, MD2, Michael

Holden, MD, MS3, Benjamin L. Trzaskoma, MS3, Evgeniya

Antonova, MS, PhD3, and Patrick H. Win, MD4; 1University of South

Florida, Tampa, FL, 2Institute for Asthma and Allergy, PC, Chevy Chase,

MD, 3Genentech, Inc., South San Francisco, CA, 4The Clinical Research

Center of Southern Illinois, Shiloh, IL.

RATIONALE: XTEND-CIU was designed to assess the safety and

efficacy of longer-term omalizumab treatment (48 weeks) and enhance

understanding of omalizumab discontinuation in patients with chronic

idiopathic urticaria (CIU). We summarize XTEND-CIU study design,

baseline characteristics and outcomes for the 24-week open-label period.

METHODS: Patients >_12 years old remaining symptomatic despite

standard H1 antihistamine treatment, H2 blockers, and/or leukotriene re-

ceptor modifiers were enrolled. XTEND-CIU included 4 phases: 14-day

screening, 24-week open-label, 24-week randomized double-blind (omali-

zumab or placebo), follow-up period (Weeks 48– 60). Omalizumab 300mg

was given subcutaneously every 4 weeks. Eligibility for study enrollment

required patients to have 7-day urticaria activity score (UAS7) >_16 within

seven days before baseline; eligibility for randomization requiredUAS7 <_6

in the final two weeks of the open-label period. Based on data from the

pivotal trials, 57% of patients were expected to be randomized. Patients re-

corded CIU symptoms twice-daily via Urticaria Patient Daily Diary

(UPDD).

RESULTS: Of 206 patients enrolled into the study, 175 (85%) completed

the open-label period and 134 (65%) were randomized. Mean(SD) age at

baseline was 44.7(14.5) years, 74.6% were female, 82.0% were white. At

baseline, mean(SD) scores were: UAS7 score, 32.2(7.0), weekly itch score,

15.4(3.6), weekly number of angioedema days, 2.2(2.7). At end of open-

label period, average UAS7 and weekly itch scores decreased to 6.2(11.0)

and 2.4(4.7), respectively. No new safety signals were detected.

CONCLUSIONS: A higher-than-expected number of patients responded

to omalizumab during the 24-week open-label period and were eligible for

randomization in the subsequent double-blind period.
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853 Autoinflammatory Disease: Presenting As
Urticaria

Corey Saperia1, Deena Kobric2, Carly Barron1, and Gordon L. Sussman,

MD FAAAAI3; 1Gordon Sussman Clinical Research Inc., Toronto, ON,

Canada, 2Gordon Sussman Clinical Research, Toronto, Canada, 3Univer-

sity of Toronto, Toronto, ON, Canada.

RATIONALE: Autoinflammatory disease reflects a constellation of new

diagnoses, including Cryopyrin Associated Periodic Syndromes (CAPS),

marked by related symptoms, genetic and inflammatory markers, and

responses to treatment.

METHODS: 23 patients presented to an urticaria clinicwith rash, periodic

fever, arthralgia, and other varying symptoms. Serum amyloid A (SAA)

was elevated in 20 patients (87%). 15 patients demonstrated R260W

mutations at the NLRP3 gene and were diagnosed with CAPS. Three

patients showedM694Vmutations at theMEFV gene; twowere diagnosed

with Familial Mediterranean Fever (FMF). One displayed a R92Q muta-

tion of the TNFRSF1A gene andwas diagnosedwith tumor necrosis factor-

receptor-associated periodic syndrome (TRAPS). Two patients were

diagnosed with Schnitzler’s syndrome based on clinical presentation and

detection of an MGUS. Three patients presented with undefined auto-

inflammatory disorders. 15 patients (nine with CAPS, two with

Schnitzler’s syndrome, and three undefined) were treated with 150 mg

canakinumab subcutaneously every eight weeks. Patients received 1-14

treatments. Drug efficacywas assessed based on SAA levels (pre- and post-

treatment), a self-report questionnaire, and physician assessment.

RESULTS: 11 out of 15 patients (73%) treated with 150 mg canakinumab

experienced remission within one week of treatment, demonstrated by

normalized or significantly reduced SAA levels and disappearance of

symptoms.

CONCLUSIONS: Patients with supposed chronic urticaria and other

relevant symptoms should be assessed for autoinflammatory disorders

through genetic testing, family history and inflammatory markers.

Autoinflammatory disease patients are in need of medical centers offering

access to testing and treatment. One treatment for CAPS, the IL-1 inhibitor

canakinumab, was associated with rapid symptom improvement.

854 Serum Periostin Level and Severity and Chronicity
of Atopic Dermatitis in Children

Soon Myong Sung, PhD1, and Han Man Yong2; 1Department of Pediat-

rics, CHA Gumi Medical Center, CHA University School of Medicine,

Gumi, Korea, The Republic of, 2Department of Pediatrics, CHA Bundang

Medical Center, Gyonggi-do, Korea, The Republic of.

RATIONALE: Recent studies have suggested an important role for

periostin in the pathogenesis of atopic dermatitis (AD).We investigated the

relationship between periostin and the severity and chronicity of AD in

children.

METHODS: This population-based study examined 4,076 children from

3 kindergartens and 6 elementary schools who were enrolled in the

prospective 2015 Seongnam Atopy Project in Korea between June 2015

and July 2015. Of the 4,076 children, 238 including 185 with a history of

AD in the AD group and 53 without allergic diseases history in the healthy

control group, were included randomly for the final analysis.

RESULTS: Serum levels of periostin were found to be associated with

SCORing Atopic Dermatitis (SCORAD) score, pruritus score, and blood

eosinophil levels (r5 0.20, P5 0.008; r5 0.20, P5 0.007; and r5 0.21, P

5 0.004, respectively) in the AD group, but not with the number of

allergens and 25-hydroxyvitamin D3 level. Children with AD with moder-

ate and severe SCORAD scores had considerably higher levels of periostin

than did those with no or a mild score (P5 0.008), and those with lichen-

ification exhibited significantly elevated periostin levels than did those

without it (P 5 0.027). Children with severe pruritus scores also had

considerably higher levels of periostin than did those with no, mild, and

moderate scores in the AD group (P 5 0.024).

CONCLUSIONS: Serum periostin levels significantly correlated with the

severity and chronicity of AD in children.

855 Th2 Cytokines and IL-17 Have Distinct Effects on
Sphingolipid Metabolism in Differentiated
Primary Human Keratinocytes

Elena Goleva, PhD1, Evgeny Berdyshev, PhD1, Irina Bronova, PhD1,

Clifton F. Hall, MS1, Brittany N. Richers, BS1, and Donald Y. M. Leung,

MD, PhD, FAAAAI2; 1National Jewish Health, Denver, CO, 2K926i, Na-

tional Jewish Health, Denver, CO.

RATIONALE: Atopic dermatitis (AD) and psoriatic skin are character-

ized by abnormalities in skin lipids required for skin barrier function. The

role of IL-4/IL-13 versus IL-17, involved in the pathogenesis of AD and

psoriasis, in regulating keratinocyte lipid metabolism has not been studied.

METHODS: Lipid profiles were examined by targeted liquid chroma-

tography tandemmass spectrometry in Ca2+ differentiated primary human

keratinocytes in the presence or absence of IL-4/IL-13 or IL-17a. Cellular

expression of selected enzymes of lipid metabolismwas examined by real-

time PCR.

RESULTS: Keratinocyte differentiation resulted in significantly increased

levels of long-chain C22-C28 ceramides. However, cells differentiated in

the presence of IL-4/IL-13 had a significant decrease in total ceramide

levels (Mean6SD 14,9846731 vs. 36,33966751 pmol/nmol lipid phos-

phorus in differentiated keratinocytes, p<0.05) and a qualitative decrease

in long-chain ceramides. In contrast to IL-4/IL-13, IL-17a significantly

increased total ceramide production (107,28962,599 pmol/nmol lipid

phosphorus, p<0.05) and resulted in nonselective increase of all ceramide

molecular species. IL-4/IL-13 significantly reduced expression of gluco-

sylceramides in differentiated keratinocytes (1,748636 vs. 2,8256369

pmol/nmol lipid phosphorus, p<0.05, IL-4/IL-13-treated vs non-treated

cells, respectively). IL-4/IL-13 significantly increased expression of fatty

acid elongases ELOVL1, ELOVL3 and ELOVL5, ceramide synthases

CERS3, CERS4, and glucosylceramide synthase UGCG.

CONCLUSIONS: Keratinocyte differentiation in the presence of IL-4/IL-

13 in vitro recapitulates changes in ceramide levels and molecular species

redistribution in AD skin. These changes are accompanied by altered

expression of fatty acid elongases, ceramide synthases and glucosylcera-

mide synthase. These observations reinforce the role of IL-4/IL-13 in

driving skin barrier dysfunction in AD.
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856 Minimally Invasive Skin Tape Strip RNA-Seq
Identifies Atopic Dermatitis Disease Endotype

Max A. Seibold, PhD, Elena Goleva, PhD, Nathan Dyjack, BS, Byung

Eui Kim, MD, Brittany N. Richers, BS, Clifton F. Hall, MS, Agata Weso-

lowska-Andersen, PhD, Cydney Rios, BS, Caroline Bronchick, RN, Patri-

cia A. Taylor, NP, and Donald Y. M. Leung, MD, PhD, FAAAAI; National

Jewish Health, Denver, CO.

RATIONALE: Atopic dermatitis (AD) is a heterogeneous disease with

varied clinical course, severity, and therapeutic responses. Minimally

invasive skin-directed techniques are needed to characterize disease

endotypes.

METHODS: Non-lesional skin was sampled from AD patients (n518)

and healthy controls (HC, n513) using tape-stripping methods. Low input,

whole transcriptome sequencing was used to generate gene expression

profiles of tape strip RNA.

RESULTS: Agnostic gene set analysis of non-lesional skin data revealed

upregulation of multiple immune gene ontology (GO) categories among

AD subjects including, cytokine receptor interaction, T-cell activation, NF-

kappa-B signaling. Unsupervised clustering using these immuneGO genes

revealed a cluster of AD subjects (n59) with high expression, and a second

cluster composed of the remaining AD and all HC subjects, exhibiting low

expression of these genes. Comparing the AD ‘‘immune-high’’ endotype

cluster to the ‘‘immune-low’’ cluster we found 337 differentially expressed

genes (FDR50.05). The immune-high subjects had elevated expression of

type 2 cytokines (CCL17/CCL22/IL13) and IL4R. Expression levels of

macrophage/dendritic (CSF1/CSF1R) and T regulatory (FOXP3) cell

markers were also elevated in this group. Increased IL4R expression in

non-lesional skin from AD ‘‘immune-high’’ endotype was confirmed by

immunostaining (p50.05) (MFI, Mean6SD 4066100, 269696 and

311663 for AD-immune-high, AD-immune-low and HC groups).

CONCLUSIONS: We present an accessible approach to assay molecular

dysfunction of AD skin. Our results suggest an endotype of AD with

immune infiltration of superficial non-lesional skin, characterized by type

2 inflammation/activation of immune cells. This group may experience

persistent, non-lesional skin inflammation and thus would represent

candidates for precision immune inhibition treatments.

857 Role Of Hormone Signaling In Eosinophilic
Esophagitis: 17-Beta Estradiol Attenuation Of IL-
13 Induced Barrier Dysfunction In Esophageal
Epithelium

Justin C. Wheeler, MD, David Wu, PhD, Marc E. Rothenberg, MD, PhD,

FAAAAI, Vincent A. Mukkada, MD, and Simon P. Hogan, PhD; Cincin-

nati Children’s Hospital Medical Center, Cincinnati, OH.

RATIONALE: Eosinophilic esophagitis (EoE) is three times more

common in males than females, and mechanism remains unknown. The

effect of 17-beta estradiol (E2) in esophageal epithelial cell barrier

function was examined, aiming to demonstrate E2 promotes cellular and

molecular protective effects in EoE relevant assays.

METHODS: Primary human esophageal keratinocyte cells (EPC2) grown

in air-liquid interface (ALI) were exposed to IL-13 in the presence and

absence of E2 (1-100nM). Transepithelial resistance (TER) was measured

using Ussing chambers. Cellular signaling pathways and gene expression

related to IL-13 and E2 signaling were analyzed. Expression of E2-related

genes (RNAseq) in esophageal samples frommale and female EoE patients

and controls were examined.

RESULTS: IL-13 stimulation of EPC2 cells decreased TER (V.cm2;

20216516 vs 12586334; Vehicle vs IL-13; mean6SD; n510;

p<0.001). Pretreatment of EPC2 cells with E2 (100nM) for 24 hours prior

to IL-13 exposure abrogated IL-13-induced barrier dysfunction (TER

12916190 vs 15976363; Vehicle+IL-13 vs E2+IL-13; mean6SD;

n510; p<0.05). Mechanistically, Western blot analyses showed E2 pre-

treatment decreased STAT-6 phosphorylation after IL-13 exposure

(-0.495 FC; n53; p<0.05). RNAseq analyses demonstrated IL-13-induced

SOCS1mRNAexpression (+6.91 FC, p<0.05)was decreased followingE2

pretreatment (-1.96 FC; p<0.05). The E2 modified transcriptome was dys-

regulated in esophageal samples from EoE patients compared to controls

(205/859 genes; 104permutations; FC>1.5; p<0.05).
CONCLUSIONS: E2 regulated genes are modified in EoE patients vs

controls. E2 attenuates IL-13 induced epithelial barrier dysfunction in

EPC2 cells via decreased pSTAT-6 and SOCS1. E2 has potential protective

effects in EoE and may contribute to protection against EoE in females.

858 Eosinophilic Esophagitis Risk Variant at 2p23
Dampens IL-13-Induced Calpain-14 Promoter
Activity in a STAT6-Dependent Manner

Leah Claire Kottyan, PhD1,2, Daniel E. Miller3, Avery Maddox1,3,

Arthur Lynch3, Connor Schroeder3, Josh Lee3, Michael

Brusilovsky, PhD1, Matthew T. Weirauch, PhD2,4, and Marc E. Rothen-

berg, MD, PhD, FAAAAI5; 1Division of Allergy and Immunology,

Department of Pediatrics, Cincinnati Children’s Hospital Medical Center,

University of Cincinnati, Cincinnati, OH, 2Center for Autoimmune Geno-

mics and Etiology, Department of Pediatrics, Cincinnati Children’s Hos-

pital Medical Center, University of Cincinnati, Cincinnati, OH, 3Center

for Autoimmune Genomics and Etiology, Department of Pediatrics, Cin-

cinnati Children’s Hospital Medical Center, University of Cincinnati, Cin-

cinnati, OH, 4Cincinnati Children’s Hospital Medical Center, Cincinnati,

OH, 5Division of Allergy and Immunology, Department of Pediatrics,

Cincinnati Children’s Hospital Medical Center, University of Cincinnati,

Cincinnati, OH.

RATIONALE: Eosinophilic esophagitis (EoE) is a chronic, food-driven,

esophageal, inflammatory allergic disease. We have recently found that, in

addition to genetic risk loci for allergic sensitization, EoE susceptibility is

linked to a tissue-specific genetic factor(s) at 2p23, encoding the CAPN14

gene. In our initial studies we showed that CAPN14 is dynamically up-

regulated as a function of EoE disease activity and after exposure of epithe-

lial cells to IL-13, a critical regulator of esophageal inflammation in EoE.

Patients with EoE and the 2p23 risk haplotype express decreased esopha-

geal CAPN14.
METHODS: We performed a replication and fine-mapping study of the

2p23 locus in an additional cohort of subjects with and without EoE. We

used DNA affinity precipitation analysis and electromobility shift assays to

identify proteins that differentially bound specific variants. Luciferase

reporter assays were used to further define the IL-13 and genotype-

dependent parts of the CAPN14 promoter.

RESULTS: Using an independent genetic cohort, we replicated the 2p23

EoE-risk locus (rs76562819 pmeta<10
-18, Odds Ratio51.98) and identified

five genetic variants most likely to be causal. We identified the critical pro-

moter elements of CAPN14 using promoter deletion constructs. We

demonstrated STAT6 binding to the three putative binding sites in the pro-

moter and first intron. Each of the three STAT6 elements were required for

the 10-fold increase in IL-13 induced promoter activity and for the 50%

reduction in genotype-dependent expression.

CONCLUSIONS: Our work establishes a candidate molecular mecha-

nism for EoE disease etiology in which the risk variant rs76562819 at 2p23

dampens IL-13-induced calpain-14 promoter activity in a STAT6-depen-

dent manner.
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859 Outgrowing eosinophilic esophagitis: it is
possible

Melanie A. Ruffner, MD, PhD1, Terri F. Brown-Whitehorn, MD,

FAAAAI1, Antonella Cianferoni, MD, PhD, FAAAAI1, Laura M.

Gober, MD2, Michelle Shuker, MS, RD, CSP, LDN1, Amanda

Muir, MD3, Chris A. Liacouras, MD4, and Jonathan M. Spergel, MD,

PhD, FAAAAI5; 1The Children’s Hospital of Philadelphia, Philadelphia,

PA, 2The Children’s Hospital of Philadelphia, Wynnewood, PA, 3Chil-

dren’s Hospital Of Philadelphia - Gastroenterology, Philadelphia, PA,
4Children’s Hospital of Philadelphia, Exton, PA, 5Children’s Hospital of

Philadelphia, Philadelphia, PA.

RATIONALE: Eosinophilic esophagitis, unlike non-IgE mediated food

allergy is generally thought to be lifelong with poor prognosis that patients

will experience complete resolution of disease.

METHODS: We conducted a retrospective review of 1,812 EoE patients.

Inclusion criteria included: initial biopsies on proton pump inhibitor

consistent with a diagnosis of eosinophilic esophagitis, if with removal of

foods from the diet biopsies normalized and if at a subsequent date their

biopsy results were normal on a full open diet unless an additional

exclusion was required for IgE-mediated food allergy.

RESULTS: We observe that 8 patients (5 males, 3 females, 75%

Caucasian) had outgrown all EoE-related food sensitivities. This com-

prises 0.44% of our total EoE cohort. In these patients, age of EoE

diagnosis was 7.2 6 3.2 years and age of resolution was 11.9 6 3.2years

(mean 6 st. dev). The duration of time from first diagnostic biopsy to

complete food reintroduction was 1.5 to 9 years across this cohort. 7/8 of

these patients were managed exclusively with dietary restrictions and

during themajority of periods of dietary exclusion had zero eosinophils per

high powered field in esophageal biopsies. Only one patient required brief

periods of swallowed steroid therapy. These 8 patients were followed for an

additional 3.25 6 2.3 years with no recurrence of symptoms.

CONCLUSIONS: Although this series represents a small portion of

eosinophilic esophagitis patients, the confirmation that even a small

proportion of patients with food-triggered eosinophilic esophagitis de-

velops tolerance over time is novel and raises new questions about the

pathogenesis of this disease.

860 Peripheral blood eosinophil degranulation is
inhibited in eosinophilic esophagitis:
implications for non-invasive assessment of
disease activity

Benjamin L.Wright, MD1,2, James J. Lee, PhD2, Sergei I. Ochkur, PhD2,

Nicholas S. Olson3, Kelly P. Shim, BS1, and Evan S. Dellon, MD4;
1Phoenix Children’s Hospital, Phoenix, AZ, 2Mayo Clinic Arizona,

Scottsdale, AZ, 3Arizona State University, Tempe, AZ, 4University of

North Carolina School of Medicine, Chapel Hill, NC.

RATIONALE: Eosinophil peroxidase (EPX) is an eosinophil-specific

granule protein responsible for mediating eosinophil effector functions.

We have established that tissue EPX correlates with symptoms of

eosinophilic esophagitis (EoE). We hypothesized that serum EPX would

be elevated in EoE subjects and serve as a potential biomarker.

METHODS: Prospectively collected serum from 19 subjects with

incident EoE prior to treatment and 20 non-EoE controls were tested for

the eosinophil granule proteins EPX, eosinophilic cationic protein (ECP)

and eosinophil derived neurotoxin (EDN) using ELISA. Matching

esophageal tissue sections were stained and assessed for EPX deposition

using a histopathologic scoring algorithm.

RESULTS: Median absolute eosinophil counts (AEC) in the serum were

significantly elevated in EoE subjects compared to controls (300 vs 100

cells/ul, p 5 0.001). Absolute median serum EPX, ECP and EDN did not

differ between groups; however, when normalized for AEC, EoE subjects

had significantly lower EPX/AEC (2.56 vs 6.96, p 5 0.002, AUC 0.79

(0.64, 0.94 95%CI)) and EDN/AEC ratios (0.07 vs 0.155, AUC 0.74 (0.59,

0.90 95% CI)). Differences in ECP/AEC ratios were not observed.

Esophageal biopsies from EoE subjects demonstrated marked EPX

deposition compared to controls (median EPX monoclonal antibody score

47 vs 0, p < 0.0001)

CONCLUSIONS: In contrast to increased tissue EPX levels, EoE subjects

had significantly lower serum EPX when normalized for AEC. EDN/AEC

ratios were also lower in EoE subjects. These findings suggest degranu-

lation is inhibited until eosinophils reach the site of tissue infiltration.

Investigation of EPX/AEC and EDN/AEC as peripheral markers of EoE

activity should be conducted.

861 Prospective Incidences And The Relationship
Between Allergic Proctocolitis And IgE-Mediated
Food Allergies In Early Childhood

Victoria J. Martin, MD1, Hannah L. Seay2, Yamini Virkud, MD, MA,

MPH3, Corinne Keet, MD, PhD4, Wayne G. Shreffler, MD, PhD,

FAAAAI3, and Qian Yuan, MD, PhD1; 1Division of Pediatric Gastroenter-

ology and Nutrition, Department of Pediatrics, Massachusetts General

Hospital, Harvard Medical School, Boston, MA, 2Division of Allergy

and Immunology, Department of Pediatrics, Massachusetts General Hos-

pital, Boston, MA, 3Division of Allergy and Immunology, Department of

Pediatrics, Massachusetts General Hospital, Harvard Medical School,

Boston, MA, 4Pediatrics, Division of Pediatric Allergy/Immunology,

Johns Hopkins School of Medicine, Baltimore, MD.

RATIONALE: Both IgE and non-IgE mediated forms of food allergy are

rising in the United States, but the relationship between them is poorly

described.

METHODS: The Gastrointestinal Microbiome and Allergic Proctocolitis

study is a prospective observational cohort study enrolling 1,000 healthy

newborn infants, designed to evaluate the development of Allergic

Proctocolitis (AP) and IgE-mediated food allergy (FA) in their first 3 years.

RESULTS: Of the 280 infants who have reached 2 years of age, 44

children (16% cumulative incidence) were diagnosed with AP and 18

children (6%) were diagnosed with FA. Two (0.7%) children had both AP

and FA. The rate of FAwas no higher among thosewith AP (p50.75).Milk

was implicated in 42 (95%) of theAP cases, but only 1 (5.5%) FA case. Egg

(72%), peanut (67%), and tree nuts (32%) were most common for FA. For

both childrenwith AP and FA,milkwas the trigger for their AP, yet egg and

peanut were the triggers for FA, and they tolerated milk at 1 year. Lack of

breastfeeding at birth was a risk factor for AP (OR 2.8 [1.1,7,0], p50.038),

but not FA (p50.99). Mode of delivery, perinatal antibiotic exposure, and

presence of siblings were not associated with either diagnosis.

CONCLUSIONS: The prospective incidences of AP and FA in this

suburban US population are high. Yet there is little apparent association

between the development of AP and subsequent development of IgE-

mediated food allergy. Early breastfeeding is protective against AP, but not

FA, highlighting potentially different disease mechanisms.

J ALLERGY CLIN IMMUNOL

FEBRUARY 2017

AB274 Abstracts

M
O
N
D
A
Y

All abstracts are strictly embargoed until the date of presentation at the 2017 Annual Meeting.



862 Predictors of Milk Tolerance Following Baked
Milk Challenge

Joan H. Dunlop, MD1, Corinne Keet, MD, PhD1, Kim E. Mudd, RN,

MSN, CCRP1, and Robert A. Wood, MD, FAAAAI2; 1Johns Hopkins Uni-

versity School of Medicine, Baltimore, MD, 2Johns Hopkins University

School Medicine, Baltimore, MD.

RATIONALE: Introduction of baked milk (BM) is a mainstay in the

management of cow’s milk allergy.We sought to characterize predictors of

BM tolerance and progression to baked cheese and direct milk among

patients undergoing BM oral food challenges (OFC).

METHODS: 126 patients challenged to BM from 2009-2011 were

reviewed. OFC success was defined as consumption of ¼ cup BM.

Logistic regression was performed utilizing milk-IgE level (log-trans-

formed), age, gender, duration of follow-up, and OFC outcome to

determine predictors of subsequent milk intake.

RESULTS: 99 patients (4 months-18 years) old were included. Median

duration of follow-up was 51 months (range 1.9-85 months). 65% passed

the BM OFC. Among those failing, 91% were permitted to introduce

specified quantities of BM. Of those passing, 75% progressed to unlimited

BMormore, 61% advanced to baked cheese or more, and 38% advanced to

direct milk, compared to 48%, 40%, and 26% of those failing the BM

challenge (p50.004,0.046, and 0.234, respectively).

Milk-IgE was significantly associated with OFC outcome (OR 0.19,

p50.001) and progression to unlimited BM (OR 0.35, p50.046) or baked

cheese (OR 0.38, p50.05) but not direct milk (OR 0.96, p50.16). Patients

with milk-IgE >10kU/L were less likely to tolerate unlimited BM (10% vs

54%, p50.015), baked cheese (8% vs 45%, p50.04), or direct milk (4% vs

29% p50.06). Gender, duration of follow-up, and age were not significant

predictors.

CONCLUSIONS: OFC outcome and milk-IgE were the most important

predictors of persistent tolerance to BM or more concentrated forms of

milk.

863 Children With Tolerance Of Baked Egg
Demonstrate Higher Eliciting Doses In
Challenges To Native Egg

Peter S. Capucilli, MD, Jonathan M. Spergel, MD, PhD, FAAAAI, Terri F.

Brown-Whitehorn, MD, FAAAAI, Antonella Cianferoni, MD, PhD,

FAAAAI, Joel Fiedler, MD, FAAAAI, Laura M. Gober, MD, Nicholas A.

Pawlowski, MD, Gita Ram, MD, Rushani W. Saltzman, MD, and Jennifer

Heimall, MD; The Children’s Hospital of Philadelphia, Philadelphia, PA.

RATIONALE: It is well recognized that some children with egg and milk

allergy tolerate these foods in the heated or baked form. Our study defines

differences in median eliciting dose for children undergoing native egg and

milk oral food challenges (OFC) by previous tolerance and exposure to

baked forms.

METHODS: A retrospective chart review of 569 patients, ages 1-18y, who

underwent OFC to native egg and milk from 1/2012 through 12/2015. The

Mann-Whitney test was used to compare median eliciting doses for each

group. Demographics, OFC results (dose, reaction), skin prick test and

specific IgE were collected.

RESULTS: For native egg, the median eliciting dose in children who

previously reacted to baked egg (n535) was 0.50g (0.13g-9.88g),

compared to 3.50g (0.13g-15.80g) in children who tolerated baked egg

(n5235) (p50.0064) and 0.38g (0.13g-3.88g) in those with no exposure to

baked egg (n572)(p<0.0001). For native milk, median eliciting dose in

those who had reacted to baked milk (n540) was 2.32g (0.07g-8.50g),

compared to 5.99g (0.15g-12.40g) in those with baked tolerance (n5105)

(P50.318), and 4.49g (0.44g-17.70g) in those with no exposure to the

baked form (n582) (P50.574). History of no exposure or reaction to baked

egg was associated with epinephrine use for 59% and 63% of OFC

reactions respectively, but only 42% in those who tolerated baked egg.

CONCLUSIONS: Children who tolerate baked egg react at higher

eliciting doses and require epinephrine less commonly when challenged

to native forms. There was no significant difference in eliciting dose to

native milk based on baked milk exposure history.

864 Peanut, tree nuts and sesame seed allergies: Does
a single nut allergy necessitate the dietary
eviction of all nuts?

Jean. Christoph Caubet, MD1, Helen A. Brough, MD2, Angel Mazon3,

Diab Haddad4, Antonio Nieto, MD5, Philippe A. Eigenmann1, and Gideon

Lack, MD6; 1Geneva University Hospitals, Geneva, Switzerland, 2Guy’s

and St. Thomas’ Hospital, Chislehurst, United Kingdom, 3Instituto de In-

vestigaci�on Sanitaria La Fe, Valencia, Spain, 4St Peter’s Hospital, Chert-

sey, United Kingdom, 5Generalitat Valenciana, Valencia, Spain, 6St

Thomas’ Hospital, St Thomas’ Hospital, London, United Kingdom.

RATIONALE: Although there is a large cross-sensitivity by IgE testing

among tree nuts and/or peanut, the clinical relevance remains unknown. In

many allergy centres, allergy to either peanut or a tree-nut leads to

recommendation for the avoidance of all nuts and often also sesame seed.

METHODS: Based on up to 11 sequential nut challenges in each patient,

we aimed to identify which nut allergic patients should apply selective or

complete dietary avoidance of all nuts. We included children aged from

0 to 16 years with a convincing history of IgE-mediated systemic allergic

reaction to >_1 nut within last 12 months and skin prick tests (SPT) >_8 mm

and/or IgE >_15kU/L (26kU/L for sesame) or a positive oral food challenge

to the nut.

RESULTS: Ninety-two children were prospectively recruited in Geneva

and London. Fifty-six percent of patients were allergic to more than one

nut.We confirmed the strong association between pistachio and cashew nut

allergy (84%), as well as between pecan, hazelnut and/or walnut allergy

(59%). SPT had a high negative predictive value for the different types of

nuts. Regarding hazelnut and peanut, specific IgE to Cor a 14 and Ara h 2,

respectively, were the better discriminating factors with larger ROC areas

under the curve (84% and 95%, respectively).

CONCLUSIONS: Introduction of different nuts may decrease unnec-

essary dietary avoidance of peanut, tree-nuts and sesame seed. For most

nuts, our data showed that SPTand/or specific IgE to recombinant allergens

had a high diagnostic value to discriminate between allergic versus tolerant

patients.
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865 The Utility of BAT in Diagnosing Treenut Allergy

Michael R. Goldberg, MD, PhD1, Michael Y. Appel, PhD1, Liat

Nachshon, MD1, Mor Carmel, RD1, Michael B. Levy, MD, FAAAAI1,

and Arnon Elizur, MD2,3; 1Allergy, Immunology and Pediatric Pulmonary

Institute, Assaf Harofeh Medical Center, Beer Yaakov, Israel, 2Depart-

ment of Pediatrics, Sackler School of Medicine, Tel Aviv, Israel, 3Allergy,

Immunology and Pediatric Pulmonology, Assaf Harofeh Medical Center,

Beer Yaakov, Israel.

RATIONALE: Patients with known allergy to a single tree-nut are often

sensitized to other tree-nuts, requiring an oral food challenge (OFC) for

definitive diagnosis. Since OFCs are time-consuming and not without risk,

we evaluated the utility of the basophil activation test (BAT) to diagnose

true clinical allergy.

METHODS: Patients with a history of reaction to tree nuts (walnut,

hazelnut, cashew, pistachio, almond, and pecan) were evaluated. OFCs

were performed to confirm clinical reactivity for all nuts except if they

were being currently consumed or clinically contraindicated based on a

recent severe reaction. Induced basophil CD63 expression was determined

and evaluated against the patients’ clinical allergic status for each nut,

respectively.

RESULTS: The allergic status of patients was determined (walnut:23/30

[77%], hazelnut: 7/28 [25%], cashew: 12/28 [43%], pistachio: 6/27 [22%],

pecan: 13/28 [46%]). No patients were found allergic to almond (0/29).

The performance of BAT for allergy diagnosis was evaluated by Receiver

operating characteristic (ROC) curve analysis, yielding an area under the

curve (AUC) 6 SE of 0.9660.035, 0.8760.067, 0.9960.014,

0.9160.059, 0.9360.060 for walnut, hazelnut, cashew, pistachio, and

pecan, respectively. Using a critical test value of 5% CD63 induction, we

obtained paired sensitivities and specificities of 96%, 86% (walnut);

86%,76% (hazelnut); 83%,100% (cashew); 100%, 86% (pistachio); 85%,

100% (pecan). False positive BAT (>5% CD63) were observed for 3/14

(21%) of patients with zero or one nut allergies, and 6/16 (38%) patients

with multiple nut allergies.

CONCLUSIONS: Depending on the nut tested, BAT may obviate the

need for OFC to diagnose or rule out treenut allergy.

866 Impact of Microwaving on the Protein Content and
Microbial Levels of Whole Wheat Flour for Use in
Oral Immunotherapy

Anusha Penumarti, PhD1, Nicole Szczepanski1, Janelle Kesselring1,

Elizabeth Gabel1, Edwin Kim, MD1, A. Wesley Burks, MD2, and Michael

D. Kulis, PhD1; 1University of North Carolina, Chapel Hill, NC, 2Univer-

sity of North Carolina at Chapel Hill, Chapel Hill, NC.

RATIONALE: Food products used in Oral Immunotherapy studies

conducted under INDs have to meet specific criteria for allergen content

and bioburden.We studied the effect ofmicrowaving on the protein content

and bioburden of whole wheat flour proteins (Tri a 19 and Tri a 37).

METHODS: SDS-PAGE analysis coupled with densitometric scanning

was conducted on whole wheat flour subjected to microwaving at 1000

Watts for increasing lengths of time (0min, 1min, 2min, 4min, 7min and

10min) to determine the effect of microwaving on protein content.

Thermally processed and unprocessed whole wheat flour was tested for

the presence of Escherichia coli, Salmonella, aerobic bacteria, mold and

yeast levels.

RESULTS: Microwaving wheat flour for varying times resulted in <10%

variance in the content of Tri a 19 and Tri a 37 proteins as revealed by SDS-

PAGE and densitometry analysis. Bioburden testing revealed a significant

decrease in aerobic plate count (>2500 cfu/g at 0 min to 470 cfu/g at 10

min), yeast (>2500 cfu/g at 0 min to <10 cfu/g at 10 min), mold (150 cfu/g

at 0 min to <10 cfu/g at 10 min), Escherichia coli and Salmonella levels

(Presumptive/10 g at 0 min to Negative/10 g at 10 min) with microwaving.

Importantly, the levels of these microbes after 10 minutes of microwaving

met criteria established by USDA for an orally delivered drug product.

CONCLUSIONS: Microwaving of whole wheat flour leads to a signif-

icant decrease of bioburden levels without significantly altering the protein

content. Future studies will determine the effect of microwaving on the

allergenicity of wheat proteins usingWestern blotting, ELISA and basophil

activation testing.
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867 Inhibition of Vascular Endothelial Abl1 Signaling
Protects Against Food-Induced Anaphylaxis in
Mice.

Simon P. Hogan, PhD, Lisa Waggoner, MS, David Wu, PhD, and Amnah

N. Yamani, MS; Cincinnati Children’s Hospital Medical Center, Cincin-

nati, OH.

RATIONALE: The underlying molecular pathways involved in fluid

extravasation and cardiovascular collapse in severe food allergy (FA) are

not yet fully elucidated.

METHODS: We employed BALB/c wild-type (WT), intestinal IL-9Tg

and VE-specific Abl1 kinase–deficient (Cdh5Cre Abl1fl/fl) mice and

pharmacologic inhibitors (Imatinib) and models of anaphylaxis to

determine the requirement of Abl1 kinase in IgE-mediated reactions.

Involvement of Abl1 kinase in histamine and IL-4-induced VE dysfunc-

tion we examined by electrophysiologic and permeability analyses on a

human VE cell line (EA.hy926) following Abl1 kinase shRNA-lentivi-

ral knockdown.

RESULTS: In vitro genetic ablation of Abl1 activity revealed that hista-

mine induced barrier dysfunction of EA.hy926 cells was dependent on

Abl1 (TER (U/cm2) : 90.2 6 11.0 WT ; 114.5 6 11.8 shRNA-Abl1; p <

0.005). Imatinib pretreatment of ovalbumin (OVA)-sensitized and orally

challenged mice protected the mice from anaphylaxis as the level of hypo-

thermia (Temperature loss (8C): -3.16 0.88 vehicle vs. -0.86 0.4 imatinib;

p < 0.001); hypovolemic shock (hematocrit %: 65.9 6 9.6 vehicle; 52.21

6 2.5 imatinib; p <_ 0.01); and diarrhea (# mice with diarrhea: 8/8 vehicle

vs. 3/8 imatinib; p <_ 0.05). IgE-MC activation in iIL-9Tg VEDAbl1 (Tie2Cre

Abl1fl/fl mice) revealed that loss of VE-restricted Abl1 expression attenu-

ated the development of anaphylactic symptoms (maximum temperature

loss: -2.6 6 0.76 8C iIL-9Tg VEWT; -4.5 6 1.64 8C VEDAbl1; p <_ 0.05).

CONCLUSIONS: IgE-mediated fluid extravasation in mice is mediated

by a histamine-induced VE Abl1–dependent mechanism. These studies

identify a new pathway for therapeutic intervention and prevention of

severe FA.

868 IL-13-Induced Goblet Cell Antigen Passages
(GAP's) are Required for the Acute Onset of a
Food-Induced Anaphylactic Reaction

Taeko Noah, PhD1, Kathryn Knoop, PhD2, Keely G. McDonald2, Jenny

Gustafsson, PhD2, Lisa Waggoner, MS1, Matthew Batie1, Maxime

Mahe, PhD1, Michael Helmrath, MD1, Rodney Newberry, MD2, and

Simon P. Hogan, PhD1; 1Cincinnati Children’s Hospital Medical Center,

Cincinnati, OH, 2Washington University School of Medicine,

St Louis, MO.

RATIONALE: GAPs uptake and transport antigens apical to basolaterally

within the small intestine (SI). How food allergens cross the SI epithelium

and are delivered to the sub-epithelial immune compartment to initiate the

onset of a food-induced anaphylactic (FIA) reaction remains largely

unknown. Herein, we examined the food antigen uptake by GAPs and the

contribution of this pathway to the onset of a FIA reaction.

METHODS: To examine the capability of GAPs to sample SI food

antigens in vivo and in vitrowe employed clinically relevant food antigens

(MFA: peanut, cows milk and egg), pharmacological inhibitors of GAPs

(Tropicamide and 8-bromo-cADPR) and human intestinal organoids

derived from pluripotent stem cells and performed two photon (2P) micro-

scopy. To define the requirement of GAPs during the induction of FIA, we

examined the onset of FIA in mice following GAP-inhibition.

RESULTS: We demonstrate the apical-basolateral translocation of MFA

can occur via SI GAPs. We show 1) that murine and human SI GAPs are

mediated by cholinergic- and IL-13-induced signals, 2) that food allergic

(FA) mice have increased SI GAPs; 3) that SI GAPs in FA mice were

dependent on IL-13-induced signals and 4) blockade of IL-13-induced

CD38/cADPR-pathway attenuated GAPs in FA mice and that this was

associated with reduced food allergen transport, intestinal mast cell

activation, and the FIA symptoms.

CONCLUSIONS: These results indicate that the food allergen delivery

through IL-13/CD38/cADPR-driven-GAPs plays a critical role in the onset

of FIA suggesting that targeting cADPR-driven-GAP as an effective

therapy in prevention of a FIA reaction.

869 Periostin up-Regulates the Effector Functions of
Eosinophils

Kazuyuki Nakagome, Toru Noguchi, Takehito Kobayashi, Tomoyuki

Soma, and Makoto Nagata; Saitama Medical University, Saitama, Japan.

RATIONALE: Periostin, an extracellular matrix protein, is up-regulated

in asthmatic airways, mainly by T helper (Th) 2 cytokines. Periostin

functions as a matricellular protein in cell activation by binding to cell

surface receptors. However, the role of periostin in the development of

eosinophilic airway inflammation has not been fully clarified. Here, we

examined whether periostin could modify eosinophil functions such as

superoxide anion (O2
2) generation, degranulation, and production of cyto-

kine/chemokines.

METHODS: Eosinophils were isolated from the blood of healthy

volunteers or allergic subjects, and their adhesion to recombinant human

periostin was measured using eosinophil peroxidase assays. Eosinophil

O2
2generation was examined based on the superoxide dismutase-inhibit-

able reduction of cytochrome C. Eosinophil-derived neurotoxin (EDN)

concentrations in cell media were measured by ELISA as a marker of

degranulation, and concentrations of cytokine/chemokines were also

measured.

RESULTS: Periostin directly induces eosinophil adhesion, which was

enhanced by IL-5. Periostin also activated other functions of eosinophils

such as O2
2 generation and EDN release. Anti-aM or anti-b2 integrin

monoclonal antibody suppressed the eosinophil adhesion,

O2
2generation, and EDN release induced by periostin. Finally, periostin

increased the production of transforming growth factor (TGF-b)1, TGF-

b2 and cysteinyl leukotrienes (cysLTs) from eosinophils.

CONCLUSIONS: These findings suggested that periostin up-regulates

eosinophil functions through aMb2 integrin. These effects may be

involved in the activation of eosinophils and in the development of

remodeling in the airway of Th2-dominant asthma, and could possibly

aggravate the disease.
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870 High Microbiome Diversity and IgA Responses in
Breast Milk of Old Order Mennonites with a Low
Prevalence of Allergic Diseases

Antti E. Seppo, PhD1, Sade Fridy, MPH1, John Varrone, PhD1, Steven R.

Gill, PhD2, Alex Grier, MS2, Jeanne M. Lomas, DO3, Camille

Martina, PhD1, Richard J. Looney, MD, FAAAAI1, and Kirsi M. Jarvi-

nen-Seppo, MD, PhD, FAAAAI1; 1University of Rochester School of

Medicine and Dentistry, Rochester, NY, 2Depts of Dermatology and

Microbiology, University of Rochester Medical Center, Rochester, NY,
3Golisano’s Children Hospital/University of Rochester Medical Center,

Rochester, NY.

RATIONALE: We have recently shown that the Old Order Mennonites

(OOM) residing in Western NY, with farm lifestyle and exposure to

unpasteurized milk, have a low prevalence of atopic diseases compared to

U.S. population (NHANES). Higher levels of breast milk IgA have been

associated with environmental factors related to microbial load and low

incidence of atopic diseases. Presence of stable bacterial communities have

recently been confirmed in breast milk, related to maternal and infant gut

microbiome. We hypothesized that diversity of breast milk microbiome

and specific IgA responses would be higher in breast milk from OOM than

in Rochester mothers.

METHODS: In this pilot study, breast milk samples were collected from

40 OOM and 21 Rochester city/suburban mothers using a manual breast

pump, when infants were 1-2 months old. Specific IgA to 8 fixed whole

bacterial species wasmeasured using ELISA. Bacterial DNAwas extracted

for microbiome analysis by 16S rRNA gene sequencing in 17 samples.

RESULTS: Comparison of Phylogenetic Diversity Whole Tree indices, a

measure of alpha diversity, showed a significantly higher microbiome

diversity in themilk of OOM than Rochester mothers (p50.008). Levels of

IgA to Enterococcus faecalis (p50.0001), Lactobacillus reuteri

(p50.0002), and Salmonella typhimurium (p50.058) were higher in

OOM than in Rochester mothers.

CONCLUSIONS: Our data support the view that breast milk reflects

maternal microbial pressure, and that greater microbial diversity is

associated with a more robust mucosal immune response in a population

with low prevalence of allergy. These breast milk factors may convey

protection against atopic diseases amongst OOM children.

871 KCNJ2 overexpression induces pro-inflammatory
cytokine production, impaired barrier function
and acantholysis in esophageal epithelial cells

Kiran KC, Marc E. Rothenberg, MD, PhD, FAAAAI, and Ting Wen,

PhD; Cincinnati Children’s Hospital Medical Center, Cincinnati, OH.

RATIONALE: Inward rectifying potassium channel KCNJ2 is upregu-

lated in the epithelium of eosinophilic esophagitis (EoE) patients

compared to healthy controls. However, whether KCNJ2 contributes to

GI Th2 inflammation and epithelium barrier impairment in EoE is

unknown.

METHODS: We employed the EPC2 human esophageal epithelial cell

line to determine if KCNJ2 induces EoE-like changes. Chemokine and

cytokine productions (at mRNA and protein levels) were examined in

empty vector andKCNJ2 overexpressing EPC2 cells following exposure to

IL-13, Poly I:C and allergen. Esophageal barrier function was tested by

TEER-measuring air-liquid-interface (ALI) culture of EPC2 cells.

RESULTS: Following IL-13 stimulation, KCNJ2 overexpression in-

creases CCL26 (eotaxin-3) production by 3.2 fold compared to empty

vector (EV) controls (P<0.05). Additionally, KCNJ2 overexpression

increases the IL-13 induced barrier impairment by 45% compared to EV

controls (P<0.05). With a Poly I:C stimulation, KCNJ2 overexpressing

EPC2 cells produce 15-fold more TSLP mRNA and 3.4-fold more protein

compared to EV controls (P<0.001). Likewise, KCNJ2 overexpressing

cells produced increased mRNA for IL-8 (6-fold, P<0.01), GM-CSF (14-

fold, P<0.01) and IFN-b (6-fold, P<0.01). Finally, KCNJ2 overexpressing

cells produced 23-fold higher CCL26 mRNA compared with unstimulated

controls following exposure to Aspergillus fumigatus extract (50ug/mL, 24

hours) in contrast to 3-fold increase in EV controls. Moreover, allergen

exposure induced acantholysis exclusively in KCNJ2 overexpressing cells.

CONCLUSIONS: KCNJ2 overexpression is sufficient to induce pro-EoE

like changes in esophageal epithelial cells including pro-inflammatory

cytokine production, impaired barrier function and acantholysis. As such,

we propose that over-expression of KCNJ2 has a potential causative role in

EoE.
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