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0180 | NEK7-NLRP3 binding is essential in the assembly of
NLRP3 inflammasome in the pathogenesis of house dust mite-
induced asthma

Lee YC; Kim SR; Park HJ; Jeong JS; Park KH
Chonbuk National University Medical School, Jeonju, South Korea

Background: NLRP3 inflammasome, consisting of NLRP3, the adap-
tor protein ASC, and the protease caspase-1, is responsible for the
production of active forms of IL-1p and IL-18. In this process, oli-
gomerization of ASC is a key step in assembly/activation of inflam-
masome and, recently, NEK7, a serine and threonine kinase, has
been also reported as an essential activator of the NLRP3 inflam-
masome. MCC 950 is a small-molecule inhibitor of NLRP3 inflam-
masome; however, molecular action mechanism of MCC 950 is not
fully understood.

Method: We investigated the therapeutic effects of the MCC 950 on
allergic airway inflammation and its action mechanism using house
dust mite (HDM)-inhaled mice, particularly focusing on the NLRP3
inflammasome assembly process involving ASC and NEK7.

Results: Respiratory HDM exposure into mice led to the significant
increases of pulmonary NLRP3, caspase-1, and IL-1p. Furthermore,
levels of ASC oligomers were elevated in lung tissues of HDM-
exposed mice and we observed the cytoplasmic co-localization of
immunofluorescence intensities of NLRP3 and NEK7 in bronchoal-
veolar lavage (BAL) cells. Notably, treatment with MCC 950 signifi-
cantly reduced the HDM-induced increases of ASC oligomerization
and NLRP3-NEK?7 colocalization in the lung of mice, and that ame-
liorated the HDM-induced increases of airway inflammatory cells
infiltration, airway hyper-reactivity, and pulmonary T,,2 cytokines.
Conclusion: These results suggest that MCC 950 may have potential
for treating HDM-induced allergic asthma partly through the regula-
tion of HDM-induced ASC oligomerization and NEK7-NLRP3 bind-

ing in NLRP3 inflammasome assembly.
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0224 | Potential role of mir-185-5P as feedback mechanism for

controlling airway remodeling and smooth muscle contraction

Rodrigo-Munoz JMl; Sastre Bl; Canas JAl; Garcia-Latorre RZ;
Redondo N%; Rial MJ3; Quirce S* Sastre J%; Del Pozo V°
111S-Fundacion Jiménez Diaz, UAM, Immunology, Ciber de
Enfermedades Respiratorias, CIBERES, Madrid, Spain; 21IS-Fundacién
Jiménez Diaz, UAM, Immunology, Madrid, Spain; 3Fundacion Jiménez
Diaz, Ciber de Enfermedades Respiratorias, CIBERES, Madrid, Spain;
4Hospital La Paz Institute for Health Research (IdiPAZ), Ciber de
Enfermedades Respiratorias, CIBERES, Madrid, Spain; °1IS-Fundacién
Jiménez Diaz, UAM, Immunology, Ciber de Enfermedades Respiratorias,
CIBERES., Madrid, Spain

Background: Asthma is a chronic airway disease where breath dif-
ficulties, cough and airway obstruction occur due to an abnormal im-
mune response, airway remodeling and smooth muscle contraction.
In asthma a mélange of immune modulators including cytokines, me-
diators, exosomes and microRNAs shape the heterogeneity of the
disease. We previously described that microRNAs are differentially
expressed in eosinophils and serum from asthmatics compared to
healthy individuals. The objective is to evaluate the function of one
of these deregulated miRNAs: miR-185-5p, as a regulator of airway
remodeling and muscle contraction.

Method: To study miR-185-5p role, we enhanced miR-185-5p ex-
pression using miR-185-5p mimic and also diminished miR-185-5p
expression with miR-185-5p inhibitor in Bronchial Smooth Muscle
Cells (BSMCs) and Small Airway Epithelial Cells (SAEC); next we
studied gene expression and cellular functions. Gene expression
and protein levels for periostin (POSTN), CDC42, and RHOA were
analyzed by quantitative PCR and ELISA/Western Blot respectively.
BSMC contractility was analyzed using cell-embedded collagen gels
and measurement of intracellular calcium mobilization was per-
formed using Fura-2 probe. Additionally, miR-185-5p and POSTN
gene expression were evaluated in sputum cells from healthy (n = 3)
and asthmatics (n = 5).

Results: MiR-185-5p overexpression downregulates periostin
mRNA and protein levels in BSMCs and SAECs at 48 hours (P < .05).
MiR-185-5p mimic decreases CDC42 and RHOA protein levels at
48 hours, consequently, miR-185-5p inhibitor increases CDC42
and RHOA quantity at 72 hours, evidencing that these contractile-
related proteins are miR-185-5p targets. MiR-185-5p inhibition pro-
duced higher BSMCs contraction induced by histamine (79% size gel
size vs 100% of scrambled control, P <.05). Calcium mobilization was
not modified by miR-185-5p, showing that miR-185-5p role in BSMC
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contractility is not via calcium waving but probably by regulating
CDC42 and RHOA instead. In sputum cells miR-185-5p expression
inversely correlates with POSTN expression (Pearson r = =0.67) and
a reduction in miR-185-5p expression (P < .01) was seen in sputum
cells from asthmatics compared to healthy.

Conclusion: We hypothesize that miR-185-5p is upregulated in asth-
matic airways as a negative feedback loop to control airway remod-
eling through periostin secretion and smooth muscle contraction,
evidencing the potential of miR-185-5p as therapeutic target.

0569 | The a,p, integrin, a collagen-binding receptor, may be
involved in pathology of airway remodelling in asthma

Bazan-Socha S*; Zuk J%; Jakiela BY; Zarychta J12: Okon K*; Zareba
L3 Soja J*

1Jagie”onian University Medical College, Krakow, Poland;
2pulmonary Hospital, Zakopane, Poland; SInterdisciplinary Centre for
Computational Modelling, College of Natural Sciences, University of

Rzeszow, Rzeszow, Poland

Background: Collagen deposits are important contributors of airway
remodelling in asthma. Previously, we have demonstrated that o,f;
and a,f, integrins, important collagen receptors, are overexpressed
on blood eosinophils and T-cells in asthmatics.

Aim: We investigated whether those collagen receptors might be
also involved in pathology of airway structural changes in asthma.
Method: In 105 white adult asthmatics (53 with persistent airflow
limitation) and 36 controls we determined computed tomography
derived airway cross-sectional geometry of the right upper lobe api-
cal segmental (RB1) and the right basal posterior (RB10) bronchus,
performed bronchofiberoscopy with bronchoalveolar lavage (BAL)
and endobronchial biopsy with measurement of reticular basement
membrane (RBM) thickness, assessment of collagen | and IV depos-
its, as well as «; and «, integrin subunits in bronchial specimens by
immunohistochemistry (IHC). We also analysed expression of a, and
a, on blood and BAL CD4+ and CD8+ T-cells, eosinophils, and mono-
cytes/macrophages using flow cytometry, as well as measured blood
and BAL biomarkers, including interleukin (IL)-4, IL-5, IL-6, IL-10, IL-
12p70, IL-17A, 1L-23, interferon y and periostin, together with cir-
culating a metalloproteinase domain-containing protein (ADAM)33,
and serum a, and a, subunits.

Results: Asthmatics had thicker RBM, but similar collagen | and
IV accumulation in bronchial specimens, as compared to controls.
Surprisingly, in asthma we documented an inverse relationship be-
tween RBM thickness and percentage of stroma showing collagen
| reactivity. The score of o, and a, in IHC correlated inversely with
RBM thickness and collagen | deposits. Increased a, in bronchial
specimens was related to the thinner RB10 wall.

Persistent airflow limitation was characterized by raised circulating
a,, as well as higher a, expression on blood and BAL CD4+ T-cells,
blood monocytes, BAL CD8+ T-cells and eosinophils, as compared to

control. Expression of a, on blood eosinophils was inversely related

to the RBM thickness and collagen | accumulation. Higher circulating
a, was determined by increased blood levels of IL-6, IL.-12p70 and
ADAMS33.

Conclusion: Although large observational studies are needed to
verify this hypothesis, raised a,p, integrin on inflammatory cells and
in bronchial mucosa may play a protective role against unfavourable
airway structural changes, defined as prevailing RBM thickening or
collagen | accumulation in asthma.

0933 | Age-related changes in innate immune response to in

vitro rhinovirus infection in asthma patients

Wardzynska A?; Rywaniak J'; Pawelczyk M?; Jamroz-Brzeska J*;
Makowska JS?; Kowalski ML*

!Department of Immunology and Allergy, Medical University, Lodz,
Poland; 2Rheumatology Clinic, Medical University, Lodz, Poland

Background: Asthma in elderly asthmatics may be challenging prob-
lem for clinicians because of different clinical manifestation than in
younger age, which may be partially associated with age depended
alteration of the immune response. The aim of the study was to in-
vestigate the impact of age on innate immune response to rhinovirus
infection in asthmatics.

Method: Peripheral blood mononuclear cells (PBMCs) from 24
asthmatics (12 aged 30-50 years old and 12 above 65 years) and
age-matched controls were isolated from whole blood and incubate
with Rhinovirus 1b (RV1b). Cellular expression of toll-like receptors
(TLR-3, TLR-5, TLR-7, TLR-8), RIG-I and NOD-2 receptors on mono-
cytes was evaluated with flow cytometry. Analysis of expression of
miRNA-106a, -126a, -146a, -19b, -22 and -142 was performed using
the Real-Time PCR. In cultures supernatants INF-a, -y, IL-6 and IL-
17A levels were measured with flow cytometry while IFN-p and
RANTES levels were determined with the use ELISA method.
Results: RV1b induced higher expression of TLR-5 on monocytes
from asthmatics than from controls (%CD14+ cells: 29.5 + 28.4 vs
11.3 + 14.7; P = .013). Younger patients with asthma had lower lev-
els of RIG-I positive cells than elderly (13.1 + 27.7 vs 26.8 + 28.8;
P =.048). Following RV infection the expression of TLR-8 on mono-
cytes decreased in younger asthmatics (r = -0.64, P < .05) and NOD
-2 expression decreased in elderly subjects with asthma (r = -0.64,
P <.05). After RV1b infection levels of INF-a and IL-17A in asthmatics
were lower as compared to controls (64.6 + 68.8 vs 120.4 + 326.9 pg/
mL; P=.0032and 2 + 3.2 vs 7.2 + 9.5 pg/mL; P =.023, respectively).
Lower level of INF-y was found In elderly asthmatics as compared to
the younger (499.1 + 600.9 vs 2855.9 + 3593.9 pg/mL; P =.002). IL-6
concentration was nearly ten times higherin younger asthmatics than
in age matched controls (10583.3 + 22543.2 vs 1191.2 + 2321.7 pg/
mL; P = .0046). Age was negatively correlated with INF-y (r = -0.54,
P < .05) and positively with IL-17A (r = 0.7, P < .05).

In asthmatics the expression (22DCt) of miRNA-106a after RVi1b
infection was positively correlated with INF-a and -y (r = 0.43;
and r = 0.53; P < .05). miRNA-146a was correlated positively with
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INF- y and negatively with II-17A (r = 0.64; P < .05, r = -0.51; P < .05;
respectively).

Conclusion: In elderly asthmatics as compared to younger asthmat-
ics the innate immune response to rhinoviral infection is different
and may be regulated by certain microRNAs. Polish National Science
Centre grant no. 2013/09/B/NZ6/00746.

1059 | Analysis of inflammatory cytokines during stable asthma
and asthma exacerbations in patients with moderate-severe

asthma

Maria De Boer G'; Van Der Ploeg EK2; Dorleijn M%; De Bruijn Mz;
Van Nimwegen M?; Hendriks RW?; Braunstahl G*; Tramper G*
Franciscus Gasthuis & Vlietland, Rotterdam, The Netherlands;
2Erasmus MC, Rotterdam, The Netherlands

Background: Asthma exacerbations (AE) are responsible for most
of the morbidity in asthma patients. Allergens and especially viral
respiratory tract infections are common triggers for AE. Mouse
studies suggest viral-associated AE are correlated with an increase
in blood IL-25, IL-33 and TSLP. In humans an increase of blood anti-
inflammatory cytokines such as IL-10 is described. We aim to gain
insight into the immunological dynamics and their relation to viral
etiology of moderate-severe exacerbations.

Method: The Breathe study is a double-blind RCT to determine the
effects of the bacterial lysate OM-85 in patients with GINA 4 asthma
and recurrent AE. Patients were randomized to either 2-year winter
season OM-85 or placebo treatment and were seen 3-monthly and
before the start of AE treatment. Patients with an AE during this
study were included.

Nasopharyngeal swab medium was analyzed with viral PCR, blood leu-
kocyte differentiation was analyzed with DxH, plasma cytokines were
analyzed with ELISA and flow cytometry was used to analyze blood
T-cell subsets and intracellular cytokines. Both treatment groups were
analyzed as one, because of the absence of major differences between
the groups. Data are shown in mean + SD or median (IQR).

Results: Thirty-five patients with an AE, of which 72% had T2 high
asthma, were included. ACQ increased during an AE. In 42% a virus
was detected. Blood neutrophils increased during AE (3.70 + 2.1
vs 5.30 £ 1.7*10%/L, P < .01), no change in blood eosinophils was
observed.

Plasma cytokine analysis showed an increase of IL-10 (1.95 (1.95-9.49)
vs 5.61 (1.95;14.31), P = .038) and IL-25 (9.72 (3.66;25.96) vs 13.29
(3.66;36.48), P = .023) and a decrease of IFNA (62.5 (62.5:343.7) vs
62.5(62.5;314.3) P = .039).

Preliminary subgroup T-cell subset analysis showed a decrease of
%CD4" Th2 and Th17 cells (figure 1). Intracellular CD4" T-cell cy-
tokine analysis (N = 22) revealed an increase of IL-5 (0.79 (0.49;1.17)
vs 1.93 (1.17;4.53), P = .005) and IL-9 (0.89 (0.50;2.65) vs 2.44
(0.91;3.01), P < .001) and a decrease of IFNy (9.85 (6.75;14.93) vs
5.18 (3.62;9.28) P = .004). Subanalysis showed the increase of IL-5

and IL-25 were only present in viral-associated AE.

Conclusion: In this study 42% of AE were virus-associated. Moreover,
the increase of IL-5 and IL-25 was only seen in virus-associated AE. In
contrast, blood CD4" Th2 and Th17 cells decreased during an AE.
These conflicting results could be due to migration from systemic to

more local, which should be studied in future studies.
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Biomarkers and Drugs of Allergic Rhinitis

0249 | MP-AzeFlu improves quality of life of patients with
allergic rhinitis: A real-world study

Van Weissenbruch RY; Klimek L?; Galffy G%; Emmeluth M*: Koltun
A®; Kopietz F%; Nguyen DT* Kuhl HC*; Pohl W¢; Scadding G’; Price
D810 Mullol J*

!Wilhelmina Ziekenhuis Assen, Assen, The Netherlands; 2Zentrum

fiir Rhinologie und Allergologie, Wiesbaden, Germany; >Pulmonology
Hospital, Térékbdlint, Hungary; *MEDA Pharma GmbH & Co. KG*
Mylan Company B4 Homburg, Germany; *Mylan, Inc., Canonsburg,
United States; ®Karl Landsteiner Gesellschaft, Institut fiir Klinische
und experimentelle Pneumologie, Vienna, Austria; 7Royal National
Throat Nose and Ear Hospital, London, United Kingdom; SUm'versity
of Aberdeen, Aberdeen, United Kingdom; QOptimum Patient Care,
Cambridge, United Kingdom; °Observational & Pragmatic Research
Institute, Singapore, Singapore; !Rhinology Unit & Smell Clinic,
ENT Department, Hospital Clinic Barcelona, IDIBAPS, Universitat de
Barcelona, CIBERES, Barcelona, Spain

Background: Patients with poorly controlled allergic rhinitis (AR)
experience nasal and ocular symptoms, and suffer from sleep dis-
turbances, emotional problems, and activity impairment. In patients
with more severe disease, AR is often associated with impaired qual-
ity of life (QOL). MP-AzeFlu (137 pg azelastine hydrochloride/50 pg
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fluticasone propionate intranasal spray) is safe and effective, but the
impact on QOL among patients with AR requires further real-world
investigation. The main objective of this observational study was to
evaluate changes in patient sleep quality and trouble with daily work
and social activities after ~14 days of treatment with MP-AzeFlu in
routine clinical practice.

Method: This multicenter, prospective, noninterventional, real-
world study included patients with moderate-to-severe AR. Over
approximately 14 days of treatment with MP-AzeFlu (1 spray per
nostril twice daily), changes in overall AR symptoms, sleep quality,
and trouble with daily work/school activities, social activities, and
outdoor activities were evaluated using a visual analog scale (VAS).
VAS scores were printed on a patient card, and ranged from “not at
all troubled” (0 mm) to “extremely troubled” (100 mm).

Results: The mean VAS scores of overall AR symptoms among
1103 patients decreased 46 mm from severe (73.2 mm) at Day O to
mild (27.2 mm) at Day 14. Following treatment with MP-AzeFlu for
14 days, mean VAS scores for impairment of sleep quality (-33.1 mm;
P <.0001), daily work/school activities (-34.6 mm; P < .0001), social
activities (-32.7 mm; P < .0001), and outdoor activities (-39.4 mm;
P < .0001) significantly decreased from Day O (Table). Results were
similar across populations, regardless of AR phenotype, comorbidity,
age, and gender.

Conclusion: MP-AzeFlu not only relieves symptoms but also im-
proves patient QOL, as illustrated by better sleep quality and less
impairment of work/school, social activities, and outdoor activities
after 14 days of treatment. These findings support the recommen-
dation of MP-AzeFlu as first-line therapy in patients with moderate-

to-severe AR.

Table. Time Course Effect of MP-AzeFlu on
Quality of Life Outcomes

Day O Day 7 Day 14
VAS (mm) VAS (mm) VAS (mm)
Overall AR symptoms 73.2 36.1* 27.2*
Impairment of sleep 55.2 29.8* 22.1*
quality
Impairment of daily 57.6 30.4* 23.0*
work/school activity
Impairment of social 55.1 29.0* 22.4*
activity
Impairment of outdoor  64.4 32.6* 25.0*
activity

AR indicates allergic rhinitis; VAS, visual analog scale.
*P<.0001.

0299 | Reformulating budesonide nasal spray (budesolv 10)
multiplies clinical potency in grass pollen allergic patients

Zieglmayer PUL Schmutz RY; Lemell PY; Unger- Manhart N2
Nakowitsch S Goessl A% Savli M®: Zieglmayer R!

IVienna Challenge Chamber, Vienna, Austria; °Marinomed AG, Vienna,
Austria; *Biostatistics & Consulting, Oberwart, Austria

Background: Budesonide, a poorly water-soluble corticosteroid, is
currently marketed as a suspension. It was reformulated to enhance
solubility and local concentration on the target mucosa. The novel
aqueous formulation of the dissolved substance is named Budesolv
and contains ~85% less corticosteroid than the marketed compara-
tor. Budesolv showed increased bioavailability in preclinical models.
Objective: Purpose of this randomised, double-blind, placebo-
controlled, three way crossover pivotal phase Il trial was to evaluate
onset of action and non-inferiority of Budesolv 10 pg compared to
Rhinocort® aqua 64 (= RA) in an environmental exposure chamber.
Method: Adult subjects with clinically proven grass pollen allergy
received Budesolv 10 pg, the marketed comparator RA or placebo
once daily for 8 days with a washout period of 3 weeks between
treatment blocks. Allergic symptoms were induced by 6 h grass pol-
len challenges in the Vienna Challenge Chamber at days 1 and 8 of
each treatment period. Primary endpoint was the mean total nasal
symptom score (= TNSS; sum of obstruction, itch, sneeze and rhi-
norrhoea assessed on a categorical scale from O to 3) between 2
and 6 hours of allergen challenge on day 8. Secondary endpoints
included onset of action, ocular and asthma symptoms and objec-
tive measures of nasal secretion and nasal obstruction. First dose
was applied after 105 min of challenge to evaluate onset of action
of either treatment. A 95% confidence interval (Cl) was calculated
for difference in means between active treatments. Non-inferiority
was stated if the upper limit of the CI did not exceed 115% of the
reference. Onset of action was defined as first time point when the
TNSS difference between active treatment and placebo was P < .05.
Results: 75 patients concluded the study per protocol. The primary
endpoint mean TNSS was met proving non-inferiority of Budesolv
10 pg compared to RA. A significant difference between Budesolv
10 pg and placebo was shown for TNSS at 2.45 h and for total asthma
score 2 h after first dose. On day 8 Budesolv 10 pg was significantly
superior to placebo for all parameters evaluated.

Conclusion: Non-inferiority of Budesolv 10 pg compared to
Rhinocort® aqua 64 was shown on day 8 of treatment. An early onset
of action was evident for Budesolv 10 pg only within 2.45 hours for
rhinitis symptoms and 2 hours for asthma symptoms after initial

dose on day 1.
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0458 | MP-AzeFluimproves allergic rhinitis severity regardless
of disease phenotype - a real-life study

Klimek L%; Price D%%% Galffy G>; Emmeluth M®; Koltun A7; Kopietz
Fé: Nguyen DT®; Weissenbruch RV®; Pohl W?; Kuhl HC?; Scadding
G Mullol J*

1Zentrum fiir Rhinologie und Allergologie, Wiesbaden, Germany:;
2University of Aberdeen, Aberdeen, United Kingdom; 2Optimum
Patient Care, Cambridge, United Kingdom; 4Observational & Pragmatic
Research Institute, Singapore, Singapore; *Pulmonology Hospital,
Torékbdlint, Hungary; SMEDA Pharma GmbH & Co. KG AMlan

Company Bad Homburg, Germany; ’Mylan, Inc., Canonsburg, United
States; Wilhelmina Ziekenhuis Assen, Assen, The Netherlands; *Karl
Landsteiner Gesellschaft, Institut fiir Klinische und experimentelle
Pneumologie, Vienna, Austria; wRoyal National Throat Nose and Ear
Hospital, London, United Kingdom; “Rhinology Unit & Smell Clinic,
ENT Department, Hospital Clinic Barcelona, IDIBAPS, Universitat de
Barcelona, CIBERES, Barcelona, Catalonia, Spain

Background: Phenotyping allergic rhinitis (AR) by IgE sensitivity and
presence of comorbidities may help characterize allergic diseases,
provide a clinical framework to inform treatment decisions, and im-
prove clinical trial design. MP-AzeFlu (137 pg azelastine hydrochlo-
ride + 50 pg fluticasone propionate intranasal spray) is a treatment
for AR but the effectiveness of MP-AzeFlu on disease severity by AR
phenotypes is unknown. This prospective, noninterventional study
evaluated the effectiveness of MP-AzeFlu (1 spray in each nostril
twice daily for 2 weeks) across novel AR phenotypes.

Method: Patients with moderate-to-severe AR according to ARIA
classification with acute symptoms (visual analog scale [VAS]
>50 mm) for whom MP-AzeFlu was prescribed for the first time were
enrolled. AR subpopulations (ARPs) were assigned based on classi-
fications from the MeDALL study and presence of comorbidities:
specific IgE response to 1 allergen with no family history (ARP1);
specific IgE response to > 5 allergens with family history (ARP2);
nonallergic polyclonal IgE response with no family history (ARP3);
intermediate AR phenotypes (ARP4); and AR with comorbidities
(ARP5). AR symptoms over the previous 24 hours were documented
using a single-line VAS (AR-VAS) with ratings from “not at all bother-
some” (0 mm) to “extremely bothersome” (100 mm) at days O, 1, 3,
7, and ~14.

Results: A total of 1103 patients with AR were included in the final
analysis. Mean baseline VAS for AR symptom severity ranged from
70.3 to 75.1 mm (severe) across the different ARPs. The response
rate (score less than 50 mm on at least one day) in the full analysis set
was 86.6%. In the subpopulations, the response rates ranged from
79.3% to 89.6%. From day 1 through the last day of the study, mean
AR-VAS scores decreased across all subpopulations. Mean reduction
in VAS score from baseline to the last day ranged from -47.9 mm
to -40.9 mm across phenotypes, resulting in final AR-VAS scores of
27.2 mm to 30.1 mm (mild).

Conclusion: MP-AzeFlu was associated with reduced severity based

on VAS scores from baseline in the general study population and in

all ARPs. These results support the effectiveness of MP-AzeFlu for
moderate-to-severe AR, regardless of IgE response, family history of

allergy, and presence of comorbidities.
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0583 | Probiotic NVP-1703 alleviates perennial allergic rhinitis
by inducing IL-10 expression: A 4-weeks, multi-center, double-

blind, randomized, placebo-controlled clinical trial

Kang M*; Han $% Kim D%; Choi J*

IChungbuk National University Hospital, Cheongju, South Korea;
2Navipharm Inc, Suwon, South Korea; Kyung Hee University, Seoul,
South Korea; *Hallym University Dongtan Sacred Heart Hospital,

Hwaseong, South Korea

Background: Probiotic NVP-1703, a mixture of Bifidobacterium
longum IM55 and Lactobacillus plantarum IM76, had effect on oval-
bumin- or house dust mite allergen-induced allergic rhinitis (AR) in
mice. The present study examined the efficacy and safety of NVP-
1703 in perennial AR volunteers

Method: Adult volunteers with perennial AR for = 2 years were ran-
domly assigned to take NVP-1703 (1x10'° CFU with maltodextrin
2 g/day, n = 47) or placebo (maltodextrin 2 g/day, n = 48) for 4 weeks.
The primary outcome was changed in total nasal symptom score
(TNSS). Rhinitis control assessment test (RCAT), blood eosinophil
count, allergen-specific IgE, and immunological parameters in serum
or urine were assessed at baseline and week 4.

Results: The changes in TNSS from baseline at week 1, 3, and 4 were
-0.47 +£0.20,-1.25 £ 0.33, and -1.69 + 0.39 in the NVP-1703 group,
respectively, and 0.10 £ 0.17, -0.40 £ 0.21, and -0.64 + 0.27 in the
placebo group, respectively (P = .033, 0.031, and 0.029, respec-
tively). RCAT increased from baseline by 3.83 + 0.73 and 2.21 + 0.67
in the NVP-1703 and placebo groups, respectively, at 4 weeks
(P =.049). NVP-1703 treatment significantly reduced specific IgE to
Dermatophagoides farina compared with the placebo group (P =.033).
The changes of IL-10 from the baseline showed a significant differ-
ence between groups (P = .047). The ratios of IL-10/IL-4, IL-10/1L-5,
and IL-10/1L-13 were significantly increased in the NVP-1703 group
but decreased in the placebo-treated group (P = .046, 0.088, and
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0.018, respectively). NVP-1703 treatment reduced urinary PGF2«a
and LTE4 levels.
Conclusion: These findings suggest that NVP-1703 can be a treat-

ment option of perennial AR.

0689 | Evaluating the real-life effect of MP-AzeFlu on asthma
control in patients with allergic rhinitis and asthma in UK primary
care

De Jong HY Murray RZ% Carter V; Ryan D%%; Scadding G*
Canonica W>*; Smith P”; Wahn U8; Castillo JA’; Bachert C1°;

Price D121

10bservational Pragmatic Research Institute, Singapore, Singapore;
2O;ot“imum Patient Care, Cambridge, United Kingdom; SUsher Institute,
University of Edinburgh, Edinburgh, United Kingdom; “Royal National
Throat, Nose and Ear Hospital, University College London School of
Medicine, London, United Kingdom; >Personalized Medicine Asthma &
Allergy Clinic, Humanitas University & Research Hospital, Milan, Italy;
SANI-Severe Asthma Network Italy, Italy, Italy; Griffith University,
Southport, Australia; 8Charite Medical University, Berlin, Germany;
5’Hospital Universitari Quirén Dexeus, Barcelona, Spain; Ghent
University Hospital, Ghent, Belgium; Y Academic Primary Care,

University of Aberdeen, Aberdeen, United Kingdom

Background: MP-AzeFlu (azelastine/fluticasone propionate in one
spray) is the most effective allergic rhinitis (AR) treatment available.
Its effect on asthma control in co-morbid patients is unknown. We
examined whether MP-AzeFlu altered asthma control in patients
with AR and asthma.

Method: This pre-post historical cohort study, carried out using the
Optimum Patient Care Database, included patients aged > 12 years
from UK general practice with active asthma in the year before MP-
AzeFlu initiation. Active asthma was defined as a recorded diagno-
sis, with = 1 prescription for reliever or controller inhaler in the year
prior to and including the initiation date. The primary endpoint was
change in number of acute respiratory events (i.e. an exacerbation
or an antibiotic course for a respiratory event) between baseline and
outcome years. Study outcomes were assessed by Wilcoxon signed
rank test or McNemar's test.

Results: 1,188 patients were included (average age: 47 yrs; 58.4%
female). Most were prescribed intranasal corticosteroids (60.4%) and
Inhaled corticosteroid (ICS)/long-acting f,-agonist (59.3%) at baseline.
MP-AzeFlu initiation was associated with significantly fewer acute
respiratory events (P = .013). Significantly more patients had well-
controlled asthma in the year after MP-AzeFlu initiation (P = .004).
These asthma control benefits were noted despite significant reduc-
tion in short-acting p,-agonist (SABA) dose (P < .001), fewer patients
requiring > 2 SABA puffs/week (P < .001) and the average ICS dose
remaining stable (64.0% of patients) or reduced (20.4% of patients).
Conclusion: MP-AzeFlu initiation is associated with reduced acute
respiratory events, improved asthma control and reduced SABA and

maintenance ICS dose in patients with AR and asthma.

This study was funded by BGP Products Operations GmbH (A Mylan
Company).
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0303 | Short-chain fatty acids restore esophageal barrier
function of human esophageal epithelial cells after IL-13-induced

barrier impairment
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Background: Eosinophilic esophagitis (EoE) is an emerging food
allergen-driven chronic inflammatory disease of the esophagus.
Evidence of abnormal epithelial cell proliferation and dilated
intercellular spaces suggest that a compromised esophageal
epithelial barrier potentially contributes to the pathogenesis of
EoE. Active food components that restore barrier function and
increase immune fitness may be a promising tool in the dietary
management of EoE. Short-chain fatty acids (SCFAs) are such
components with immune-modulating capacities. We investi-
gated the potential barrier-restorative effects of the three most
abundantly produced SCFAs - butyrate, propionate, and acetate
- on an IL-13-compromised barrier of EPC2-hTERT (EPC2), a
human esophageal epithelial cell line.

Method: EPC2 were cultured on semi-permeable membranes under
air liquid interface (ALIl) conditions to induce epithelial stratification.
After 3 days of ALl culture with or without IL-13, stratified EPC2 were
left untreated or were treated with SCFAs for 4 days. Esophageal ep-
ithelial barrier integrity was monitored by measuring transepithelial
electrical resistance (TEER), paracellular flux, and RNA transcripts
for tight junction (TJ) complex proteins and pro-inflammatory me-
diators. To investigate possible SCFA targets, ALl-cultured IL-13-
treated EPC2 were exposed to agonists and antagonists of GPR41,
GPR43, GPR10%a or histone deacetylase (HDAC).

Results: Butyrate and propionate, but not acetate, enhanced the
barrier function of ALI-cultured IL-13-treated EPC2 as demonstrated
by an increase in TEER (2.9-fold), a decrease in paracellular flux (5.4-
fold), an increased expression of the type Il keratin KRT78 (2.4-fold)
and TJ complex proteins CLDN7 (5.1-fold) and FLG (10-fold), and a
decreased expression of the pro-inflammatory mediators CAPN14
(3.5-fold) and CCL26 (2.6-fold). GPR antagonists did not abolish the
barrier-restorative effects of butyrate and propionate. In contrast to
GPR agonists, an HDAC antagonist induced similar effects in IL-13-
treated EPC2 as these SCFAs.
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Conclusion: Butyrate and propionate restored the integrity of the
IL-13-compromised esophageal epithelial barrier. Our data suggest
that these beneficial effects may be independent of GPRs, but may
involve the HDAC inhibiting properties of these SCFAs. Butyrate
and propionate may have the potency to support the dietary man-

agement of EoE.

0334 | Oral tolerance induction for cow's milk allergy prevention
using polymeric nanoparticles loaded with beta-lactoglobulin

derived peptides
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Utrecht, The Netherlands; 3Department of Immunology, Nutricia
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Background: 2-4% of infants are affected by cow's milk allergy
(CMA), which persists in 20% of cases in adult life and enhances the
risk of developing other allergic diseases later in life. Thus, early in-
tervention for CMA prevention is important.. To prevent early life
CMA, 2 selected 18-AA peptides derived from the major allergen
beta-lactoglobulin (PEP3 and 4) were loaded into PLGA nanoparti-
cles (NP) for oral delivery 2. Encapsulation of the peptides aims
not only to protect the orally administered peptides from gastro-
intestinal digestion, but also to deliver the peptides across mucosal
linings for effective oral tolerance induction.

Method: PEP3 or 4 were loaded into PLGA NP by double emulsion
solvent evaporation method. In vitro, fluorescent labelled empty
PLGA NP (Cy-5 NP) were co-incubated with human monocyte de-
rived dendritic cells (moDC) for 20 hrs (n = 2), and cellular uptake was
analyzed with FACS. In vivo, 3-week old female C3H/HeOuJ mice
were given orally either PBS, whey, PEP3 and 4, a high/low dose of
PEP3-and 4-NP, or PEP3 and 4 plus empty NP for 6 serial days, fol-
lowed by oral sensitization with whey plus cholera toxin for 5 serial
weekly treatments. 5 Days after the last sensitization, the mice were
intradermally (i.d.) and orally challenged with whey. After 18 hours,
splenocytes were isolated for FACS analysis and stimulation with
anti-CD3 or whey for 2 or 5 days respectively, and cytokines were
measured in the supernatant.

Results: PEP3-and 4- NP have encapsulation efficiency (EE) of ~70-
90%, showing no burst release in PBS buffer (37°C, pH 7.4) from the
polymer matrix. In vitro, FACS analysis showed ~83-98% of human
moDC (n = 2) uptake of Cy5-NP and no influence on viability or
%CD11c+HLA-DR+ among viable cells. In vivo, a high dose of PEP3-
and 4-NP group showed a reduced acute allergic skin response
than the whey-sensitized group, PEP3 and 4 group (P < .05) and low
dose PEP3- and 4-NP group (P < .01). Anaphylactic shock score and

body temperature showed a similar pattern. Ex vivo stimulation of

splenocytes with anti-CD3 elicits a significant lower level of I1L-13
and IL-10 in the high dose PEP3- and 4-NP group than the whey
tolerant group (P < .001).

Conclusion: In vitro, Cy5-NP were taken up by human moDC in a
dose-dependent manner. High dose of PEP 3- and 4- NP induced
oral tolerance by prevention of CMA symptoms upon i.d challenge
with whey. This proof of principle study allows us to further develop
the concept of peptide-loaded PLGA NPs for CMA prevention.

0430 | Dupilumab normalizes expression of genes associated
with fibrosis, remodeling, and barrier function in patients with
eosinophilic esophagitis
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Feinberg School of Medicine, Chicago, United States; 5University of
North Carolina School of Medicine, Chapel Hill, United States; ®Sanofi,
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Background: Eosinophilic esophagitis (EoE) is a chronic inflamma-
tory disease characterized by barrier dysfunction, remodeling, and
fibrosis. EoE patients have an altered esophageal transcriptome
compared with healthy controls. Dupilumab (DPL), a fully human
monoclonal antibody, blocks the shared receptor component for
interleukin (IL)-4 and IL-13, key and central drivers of type 2 in-
flammation in multiple diseases. In a double-blind, placebo (PBO)-
controlled, phase 2 study (NCT02379052), adults with active EoE
were randomized (1:1) to receive 12 weeks of subcutaneous DPL
300 mg weekly (qw) or PBO; DPL significantly improved dysphagia
and histological and endoscopic measures of disease with an accept-
able safety profile. This analysis assessed the effect of DPL on the
expression of genes involved in barrier function, fibrosis, and remod-
eling in patients enrolled in the study.

Method: Pinch biopsies were collected from proximal, mid, and dis-
tal esophagus at baseline (BL) and Week 12, and RNA was extracted
for transcriptome genome sequencing from 41 patients with active
EoE. Mean gene expression of the 3 esophageal regions for each
patient at BL and Week 12 was examined. A relative change from
BL of > 2-fold, g < 0.05 was considered significant, following adjust-
ments for multiple testing.

Results: The gene expression modulated by DPL 300 mg qw at Week
12, the DpxOme, included 1,302 genes, 513 of which were down-
regulated and 789 upregulated. The post-DPL treatment transcrip-
tome more closely resembled the normal esophageal transcriptome

compared with the published EoE and PBO-treated transcriptomes.
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DPL normalized expression of genes associated with fibrosis, re-
modeling, and barrier function (Figure). DPL downregulated the
expression of collagen genes, including COL4A3, COL4A4, COL4Aé,
COL8A2, COL14A1, COL21A1, and periostin (POSTN), an extracellu-
lar matrix protein associated with fibrosis. DPL treatment also up-
regulated filaggrin (FLG), desmoglein 1 (DSG1), SPINK5, SPINK7, and
SPINK8, which are associated with an intact epithelial barrier. PBO
treatment did not induce any significant gene expression changes.
Conclusion: In this phase 2 dupilumab study, EoE patients had al-
tered BL transcriptomes, consistent with previously published data.
Treatment with dupilumab normalized expression of genes asso-
ciated with remodeling, fibrosis, and barrier function in adult EoE
patients, in line with study findings of reduced symptoms and histo-
logical disease characteristics.

™M Matched placebo qw (n=19) Dupilumab 300 mg qw (n=22)
z-score Screening Week 12 Screening Week 12
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0959 | Serum levels of soluble interleukin-2 receptor and
thymus and activation-regulated chemokine in non-IgE-mediated
gastrointestinal food allergies

Arakawa N; Takizawa T; Yagi H; Ishige T; Yamada S; Sato K; Nishida
Y; Tatsuki M; Arakawa H

Department of Pediatrics, Gunma University Graduate School of
Medicine, Maebashi, Japan

Background: Non-IgE-mediated gastrointestinal food allergies (non-
IgE-GI-FAs) is characterized by gastrointestinal symptoms: vomiting,
diarrhea and bloody stools. Although its pathology is unclear, non-
IgE-GI-FAs are associated with elevated serum level of proinflam-
matory cytokines. During searching for genes specifically associated
with pathology of non-IgE-GI-FAs, we found that mRNA levels of
interleukin (IL)-2 receptor (IL-2R) o and thymus and activation-
regulated chemokine (TARC) were elevated in antigen-stimulated
peripheral blood cells of non-IgE-GI-FAs patients. However, little is
known about whether IL-2Rx and TARC are elevated at protein lev-
els in serum of patients with non-IgE-GI-FAs and associated with its
disease status.

Method: Five patients with non-IgE-GI-FAs were retrospectively
recruited at Gunma University Hospital from 2011 to 2015, whose

serum had been collected at the onset and remission phases, and

stored. The patients were diagnosed based on the results of elimina-
tion and provocation test, and lymphocyte stimulation test. Serum
samples from 4 healthy controls were also used. Soluble IL-2R (slL-
2R) and TARC concentrations were determined with enzyme-linked
immunosorbent assay. Severity of the patients was graded according
to the literature (Yagi et al. Allergo Int 2019). The study was approved
by the ethics committee of Gunma University Hospital.

Results: The mean levels sIL-2R and TARC in symptomatic patients
were 2531 and 2708 U/mL, respectively. Each of them was signifi-
cantly higher than that of controls (491 and 376 U/mL) (P =.016 and
0.016, Mann-Whitney). Severe cases of non-IgE-GI-FA showed a
trend of an increase in sIL-2R and TARC. The sIL-2R and TARC levels
in symptomatic phase were higher than those in remission. Spearman
analysis showed slIL-2R levels are correlated with the TARC levels
(R =0.9286, P=.0022).

Conclusion: The sIL-2R and TARC levels were elevated in patients
with non-IgE-GI-FA. In addition, sIL-2R and TARC levels were higher
in severe cases than mild and control cases. This indicates that they
can be used as biomarkers for the disease severity and reflect the
pathophysiology of non-IgE-GI-FAs. This suggested that the serum
levels of both sIL-2R and TARC are correlated to the disease patho-
physiology and severity.

1154 | Eosinophilic gastrointestinal responses during peanut oral
immunotherapy in a randomized controlled trial

Chinthrajah RS; Fernandez-Becker N; Kambham N; Purington N;
Cao S; Zhang W; Boyd S; Manohar M; Galli S; Nadeau K
School of Medicine, Stanford University, Stanford, United States

Background: Oral immunotherapy (OIT) is promising for the treat-
ment of food allergy; however, gastrointestinal side effects are com-
mon and eosinophilic esophagitis (EoE) is a potential complication.
In a randomized controlled trial involving peanut OIT, we aimed to
characterized eosinophilic gastrointestinal responses.

Method: Twenty adult subjects with peanut allergy were rand-
omized to peanut OIT (n = 15) and placebo (n = 5); one additional
subject withdrew before randomization. Serial gastrointestinal bi-
opsies were obtained at baseline (n = 21, O weeks), following dose
escalation (n = 10, 52 weeks), and maintenance (n = 12, 104 weeks).
Endoscopic findings were characterized using the EoE endoscopic
reference score (EREFS). Biopsies were assessed for eosinophils per
high-power field (eos/hpf) and other pathologic features using EoE
Histologic Scoring System (EoEHSS). Immunohistochemical staining
for eosinophil peroxidase (EPX) was performed and quantified using
automated image analysis.

Results: No subjects reported gastrointestinal symptoms at base-
line; however, all subjects had dilated intercellular spaces and 3
participants had = 15 eos/hpf (esophagus). Peanut OIT induced sig-
nificant transient eosinophilic inflammation at 52 weeks in the proxi-
mal, middle, and distal esophagus; whereas no significant changes

were seen in the placebo arm. These changes corresponded with
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significant increases in EOEHSS scores and EPX deposition. Four
subjects (57%) had new-onset or worsening eosinophilia (215 eos/
hpf) during OIT and one met clinicopathologic criteria for EoE. Three
OIT subjects (43%) also crossed histologic thresholds for eosino-
philic gastritis and/or duodenitis. In most, OIT-induced gastrointes-
tinal eosinophilia (GE) resolved by the end of maintenance therapy.
Gastrointestinal symptoms were not clearly associated with GE.

Conclusion: Our findings show that peanut OIT induces transient
GE, and less commonly EoE, that is not always associated with gas-

trointestinal symptoms.

1544 | IsIgA a piece of the EoE puzzle?
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Background: The development of Eosinophilic Esophagitis (EoE)
in some patients undergoing oral immunotherapy (OIT) for IgE-
mediated food allergy has raised concerns. There is a need for bio-
markers to identify patients who are likely to develop EoE from OIT
and who may benefit from other therapies. A baseline upper en-
doscopy (BUE) is the only method to assess esophageal eosinophilic
infiltration (EEi), but it is not routinely performed prior to OIT. The
pathogenic role of IgE and IgG4 in EoE has been proposed. However,
there are no studies describing the role of IgA, a major mucosal
antibody, in the pathophysiology of EoE. Additionally, antigen and
epitope-specific IgE and IgG4 repertoires are associated with dif-
ferent phenotypes of food allergy, serving as a promising tool for
diagnosis and prognosis of cow's milk allergy (CMA).

This study aim to investigate the differences in milk epitope-specific
IgE, 18G4 and IgA antibody repertoires in patients with persistent
CMA who developed EoE following milk OIT compared to those who
did not.

Method: The bead-based epitope assay was used to quantitate IgE,
1gG4 and IgA profiles to 66 sequential epitopes on 5 milk proteins in
serum or plasma from 13 children (12 * 7.6 years of age) with CMA
who underwent milk OIT. Of those subjects, 6 developed EoE and
7 were desensitized (DS) with no evidence of EoE. Samples were
collected at baseline and following OIT. A BUE was performed at
baseline in all individuals to rule-out EEi prior to therapy. Mixed-
effects models, adjusted for the OIT duration, were used to evaluate
epitope-specific changes; P-values were corrected for multiple com-
parisons using Benjamini-Hochberg approach.

Results: At baseline, patients who developed EoE had higher levels
of epitope-specific (es)lgA to 59 epitopes (89%), with no significant
differences in eslgE or eslgG4 compared to DS subjects. While eslgA
to 14 peptides increased in the DS group during OIT, the levels re-

mained less than those in the EoE group, whose eslgA remained

unchanged following OIT. Both groups had increases in eslgG4,
with more significant changes in the EoE than DS patients (55 vs 24
epitopes).

Conclusion: Epitope-specific IgA was significantly greater at base-
line in patients who developed EoE during milk OIT and should be
further investigated as a potential biomarker. Additionally, during
OIT, eslgG4 increased more in the EoE group than in individuals who
did not develop EoE.
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Microbiota as a Regulator Of Immune
Responses

0170 | Modulation of the immune system in feto-maternal
tissues by prebiotics supplementation during pregnancy: A future
strategy for allergy prevention

Brosseau C; Selle A; Duval A; Bodinier M
INRA, Nantes, France

Background: Allergies are multifactorial diseases related to the
dysfunction of the microbiota, epithelial barriers and the immune
system leading to a failure in the establishment of immune toler-
ance. Pregnancy represents an optimal window of intervention in
the regulation of the allergic process by modulating the immune and
microbial systems of the fetus. Prebiotics can modulate the immune
system, the microbiota and the intestinal barrier. A preclinical study
carried out in our laboratory shows that prebiotics supplementation
during pregnancy and lactation reduces the development of food al-
lergy in offspring. The aim of this study was to understand the im-
munological processes of prebiotics administered during pregnancy
on fetal and maternal tissues to highlight the potential establishment
of a tolerogenic environment.

Method: Pregnant Balb/c mice received a standard diet or a diet
enriched with prebiotics (GOS/inulin). After 18 days of gestation,
the frequency of the different lymphoid and myeloid cell popula-
tions was determined in the different gestational (decidua, placenta,
uterus), maternal (spleen) and fetal (intestine, blood) tissues. The ef-
fect of prebiotics on the frequency of hematopoietic stem cells from
mother and fetus femur was also determined.

Results: Supplementation with prebiotics during gestation in-
creases the frequency of CD19*CD9* and CD19*CD25" regulatory
B lymphocytes in the placenta compared to mice on a standard diet
(26.8%+4 and 12.8%+4 vs 13.3%+1.6 and 2.7%+0.6 respectively,
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P < .005). These B cells are functional, characterized by their ability
to secrete IL-10. They are also found in the fetus, in the intestine for
CD19*CD25" B cells (8.6%%1.7 vs 1.4%=0.2 in prebiotic diet vs con-
trol respectively, P < .005) and in the bone marrow for CD19*CD9"
B cells (63%+5 vs 20%+5 in prebiotic diet vs control respectively,
P < .001). The rate of CD4*CD25"FoxP3" regulatory T cells is also
increased in the placenta of mice supplemented with prebiotics com-
pared to control mice (2.2%+0.3 vs 0.8%+0.1 respectively, P < .001).
Prebiotics have no effect on the frequency of dendritic cells nor on
the homeostasis of hematopoietic stem cells.

Conclusion: In conclusion, prebiotic supplementation during preg-
nancy leads to the establishment of a tolerogenic environment
which could protect the fetus against future allergies.

0405 | Skin mycobiome sequencing reveals a high fungal

diversity in patients with severe atopic dermatitis

Schmid B“; Bersuch El; Klinstner A3; Fahnrich A3; Busch H3; Glatz
M2, Bosshard P2

!Department of Dermatology, University Hospital Zurich, Zurich,
Switzerland; 2Univer5ity of Zurich, Zurich, Switzerland; °Institute of

Experimental Dermatology, University of Luebeck, Luebeck, Germany

Background: Atopic dermatitis (AD) is a multifactorial, chronic re-
lapsing inflammatory skin disease. Characteristics are an impaired
skin barrier and an altered skin immune system, which often come
along with predominant colonization by Staphylococcus aureus. The
role of fungi, i.e. the mycobiome, remains poorly investigated al-
though AD patients are frequently sensitized to Malassezia, the most
abundant fungus on human skin. We aim to improve the understand-
ing of the skin mycobiome in AD.

Method: Skin swabs of 11 AD patients and 11 healthy controls
(HC) were taken from 4 skin sites (antecubital crease, glabella, ver-
tex, and dorsal neck). To assess temporal shifts in the mycobiome,
AD patients were sampled at 3 time points (0, 2 and 4 weeks). HC
were sampled at 2 time points (0, 4 weeks). We assessed relative
abundance of fungal genera and species by amplicon-based next-
generation sequencing (NGS) of the fungal ITS1 region.

Results: The most abundant fungi at all skin sites were Malassezia
spp. The species distribution was site-dependent with high abun-
dances of M. globosa at the neck and M. restricta at the glabella and
vertex, and overall lower abundance of Malassezia at the antecubital
crease. Patients with severe AD tended to be more frequently colo-
nized with non-Malassezia fungi such as Candida. In most HCs and
patients with mild to moderate AD, the mycobiome was comparable
between individuals and stable over time. In contrast, in severe AD
the mycobiome was different between individuals and changed over
time.

Conclusion: Patients with severe AD had a high intra- and interper-
sonal species diversity. We speculate that the impaired skin barrier in
severe AD allows colonization with more different fungi than healthy

skin. Vice versa, the altered mycobiome may cause activation of the

skin immune system leading to inflammation and eczema. In the next
step, we will correlate these results with the bacterial microbiome in

the same samples.

0474 | Defining intestinal tissue pathology and microbiota/
metabolome composition in mice carrying Ragl hypomorphic
mutations
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Background: Hypomorphic Recombination Activating Gene 1
(RAG1) mutations result in residual T- and B-cell development in
both humans and mice and have been found in patients presenting
with delayed-onset combined immune deficiency with granulomas
and/or autoimmunity (CID-G/AIl) and atypical severe combined im-
mune deficiency (atypical SCID). Recent studies have shed light on
how hypomorphic RAG1 mutations alter the primary repertoire of T
and B cells, but less is known about their effect on immune dysregu-
lation in target organs.

Method: In order to investigate the role of these mutations in deter-
mining intestinal disease, we are studying gut immunity and micro-
biota interplay in Ragl mutant hypomorphic mice.

We evaluated a mouse model carrying the homozygous Ragl mu-
tation R972W (Ragl‘”/W mice), corresponding to the human muta-
tion R975W described in patients with atypical SCID. Immunological
characterization of the mouse model showed partial development of

T and B lymphocytes.
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Results: Analysis of intestinal pathology in Ragl‘”/‘” mice revealed
severe spontaneous colitis. Interestingly, the most severe inflamma-
tory phenotype was observed in female mice. Moreover, analysis of
female mice at different ages showed that the inflammation becomes
evident after 3 weeks of age, thus after the weaning time. The study
of colon lamina propria T cells revealed a Th1/ Th17 phenotype that
was confirmed by cytokine expression assay on colonic tissue.

In a preliminary set of experiments, we have crossed F1 X F1 Ragl"/‘”
mice. F2 mice were co-housed by gender, irrespective of the gen-
otype (+/+, +/w, or w/w littermates). Co-housing mice of different
genotypes ensures exposure to the same microbes based upon co-
prophagy. We observed a severe restriction of microbial diversity in

1% mice as compared to co-housed Rag1™* and Ragl"" mice,

Rag
indicating a dramatic effect of the genotype. These abnormalities
were much more pronounced in female Raglw/w mice.

Conclusion: We are performing an integrative analysis to evaluate
the impact of Rag1l mutations on fecal microbiome and metabolome
composition. Moreover, we are testing two different therapies: ved-
olizumab, a monoclonal antibody directed specifically against the
gut homing receptor a4f7, and the Janus kinase (JAK) inhibitors,
addressing the Th1/Th17 cytokine storm observed in this mouse
model. Finally, we are currently studying patients with RAG1 hypo-
morphic mutations, focusing on the interplay between the immune

system and the gut and skin microbiota.

1072 | Gut microbiota at the onset of food allergic milk-mediated
reactions does not differentiate between allergic infants and non

allergic controls
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Madrid, Spain; SGenetic and Molecular Epidemiology Group, Spanish
National Cancer Research Centre “N'® and CIBERONC, Madrid, Spain;
SPediatric Allergy Unit, Allergy Service, Hospital General Universitario
Gregorio Marafién, Madrid, Spain; "Departamento de Genémica y
Salud, Centro Superior de Investigacion en Salud Publica, FISABIO,
Valencia, Spain; 8nstituto de Investigacién Sanitaria-La Princesa,
Madrid, Spain

Background: Gut microbiota plays an important role in the develop-
ment of the immune system at early stages of life. Cow's milk al-
lergy (CMA) is one of the most prevalent food allergy (FA) concerns

among infant population. Its pathogenesis and the acquisition of oral

tolerance are very complex processes and not completely known.
Changes in the composition of gut microbiota (the so called dysbio-
sis) have been related to the development of FA. Since the primary
colonization of gut microbiota occurs via maternal route, we hypoth-
esized that there might exist a longitudinal influence, transmitted
from mothers to offspring, in the composition of the gut microbiota
that could be directly related to development of cow's milk allergy
in infants.

Method: We recruited 126 patients. Faecal samples of 30 cow's
milk-allergic and 12 non allergic infants (aged 0-6 months), as well
as their respective mothers and grandmothers, were studied. Gut
microbiota was profiled by 16S rRNA sequencing. DNA from faecal
samples was extracted using the QlAamp DNA Stool Mini Kit. The
V3-V4 regions of the 16S rRNA gene were amplified and sequenced
using the MiSeq platform from lllumina. Taxonomy was assigned
using the DADA2 implementation of the RDP classifier, using the
DADAZ2 formatted RDP training set 16 release 11.5 from the DADA2
website. Statistical analyses were performed with R.

Results: Bacterial diversity was different among groups. It was
higher in adults (mothers and grandmothers) than in infants, which
is easily understood by the different type of diet among groups.
Statistical analyses showed no significant differences between aller-
gic and non-allergic groups, which means that there is no presence
of a dysbiotic signature, transmitted from mothers to infants, that
might predict the development of CMA.

Conclusion: Bacterial diversity increased significantly over time.
There are no evidences suggesting that gut microbiota dysbiosis,
at this stage of life (0-6 months), is related with the development
of CMA. Changes in the composition of gut microbiota might be a
consequence of a previous altered state of mucous membranes that
determine the allergic phenotype beforehand. However, further lon-
gitudinal studies need to be done.

1404 | Modulation of T cell responses by a helminth

immunomodulator from ascaris lumbricoides

Lozano A; Zakzuk J; Mercado D; Caraballo L
Institute for Inmunological Research, University of Cartagena,

Cartagena, Colombia

Background: Intestinal helminths may modulate the immune sys-
tem of infected hosts, sometimes leading to immunosuppression.
Isolation of helminth derived immunomodulators could be useful as
anti-inflammatory agents. We have partially characterized a cystatin
from Ascaris lumbricoides (Al-CPI) and demonstrated that it is able
to strongly ameliorate experimental colitis and airways inflamma-
tion in mice and to inhibit human dendritic cell maturation. Here,
we sought to evaluate the immunomodulatory effects of AI-CPI on
T-cell responses.

Method: rAl-CPI was produced as a his-tag free recombinant prod-
uct in BL21 (DE3) strain and purified by FPLC. Removal of endo-

toxin was confirmed by a quantitative Limulus amebocyte assay.
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Peripheral blood mononuclear cells (PBMC) were isolated from 6
house dust mite allergic patients and 3 non-atopic controls. For T
cell proliferation assays, PBMC were labeled with Cell Trace Violet
and incubated with rAl-CPI 1 pM in the presence of Blomia tropicalis
extract or CD-Mix (Anti- CD3/CD28/CD2). Live T helper cells (CD3+
CD4+) were identified by flow cytometry. Cytokine measurements
(IFN-y, IL-10 and IL-5) in cell culture supernatants were done by
ELISA. Experiments were repeated using a CD4+ CD3+ T cell frac-
tion purified by cell sorting.

Results: In PBMC cultures, rAI-CPIl significantly suppressed
CD4+CD3+T cell proliferation (16.7%, SD + 9.3%, P = .015) induced
by CD-Mix with a reduction of IL-5 (P = .019) and an increase of
IFN-y (P = .037) levels, without changes in IL-10 production. Also,
rAl-CPI inhibited proliferation (57.5%, SD + 5%, P = .033) of purified
CD3+CD4+T cells stimulated with CD-Mix and reduced B. tropicalis-
induced production of IL-5 and IL-10 from allergic patients PBMC
(P =.042 and P =.019, respectively) but not in healthy controls.
Conclusion: AI-CPI has immunomodulatory effects on CD4+T cells
that reduce the intensity of the allergic response, possibly by IL-10
independent mechanisms.
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0818 | A post hoc analysis of dupilumab efficacy in asthma
patients with comorbid allergic rhinitis and chronic rhinosinusitis/
nasal polyps from the LIBERTY ASTHMA QUEST study

Maspero JF'; Kuna P?; Ford LB®; Valero Santiago A% Daizadeh N°;
Rowe P?; Deniz Y7; Kamat S7; Khan AH®; Pandit-Abid N°; Ortiz B’
Fundacién CIDEA, Buenos Aires, Argentina; ?Medical University

of Lédz, Lodz, Poland; Asthma & Allergy Center, Bellevue, United
States; 4AIIergy Section, Hospital Clinic of Barcelona, IDIBAPS-
CIBERES, Barcelona, Spain; Sanofi, Cambridge, United States;
Sanofi, Bridgewater, United States; 7Regeneron Pharmaceuticals, Inc.,
Tarrytown, United States; 8Sanofi, Chilly-Mazarin, France

Background: Dupilumab, a fully human monoclonal antibody,
blocks the shared receptor component for interleukin (IL)-4 and
IL-13, key and central drivers of type 2 inflammation in multiple
diseases. In phase 3 LIBERTY ASTHMA QUEST (NCT02414854),
add-on dupilumab 200/300 mg every 2 weeks (q2w) vs matched
placebo significantly reduced severe exacerbations, improved pre-
bronchodilator (BD) forced expiratory volume in 1 second (FEV,),
asthma control, and health-related quality of life (Qol) in patients
with uncontrolled, moderate-to-severe asthma. Dupilumab was
generally well tolerated. Comorbid allergic rhinitis (AR) and chronic
rhinosinusitis with or without nasal polyps (CRS/NP) significantly
contribute to disease burden in asthma patients and can complicate
asthma management. The aim of this post hoc analysis was to assess
the efficacy of dupilumab in patients with uncontrolled, moderate-
to-severe asthma with comorbid AR and CRS/NP.

Method: Asthma patients with both comorbid AR and CRS/NP had
a self-reported medical history of comorbidities. Rate of annual-
ized severe exacerbations over the 52-week treatment period was
analyzed using negative binomial models. Least squares (LS) mean
change from baseline in pre-BD FEV, (L), asthma control (5-item
Asthma Control Questionnaire [ACQ-5] scores [0 = totally con-
trolled to 6 = severely uncontrolled]), and QoL (Asthma Quality of
Life Questionnaire [AQLQ] global scores [7 = not impaired at all to
1 = severely impaired]) was analyzed using a linear mixed-effect
model with repeated measures.

Results: 253/1,902 patients with uncontrolled, moderate-to-severe
asthma had both comorbid AR and CRS/NP. Baseline demograph-
ics and disease characteristics were comparable across treatment
groups. In this patient group, dupilumab 200/300 mg q2w combined
vs placebo significantly reduced the annualized rate of severe exac-
erbations over the 52-week treatment period by 56% (P < .0001). At
Week 12, dupilumab 200/300 mg 2w combined significantly im-
proved pre-BD FEV, by 0.35 L and by 0.39 L at Week 52 (0.18 L and
0.21 L difference vs placebo; both P <.001). Dupilumab 200/300 mg
g2w combined reduced ACQ-5 scores at Week 24 by 1.60 (0.41 vs
placebo; P < .01) and improved AQLQ scores by 1.29 (0.32 vs pla-
cebo; P =.01) (Table).

Conclusion: Dupilumab treatment vs placebo in asthma patients
with both comorbid AR and CRS/NP significantly reduced severe
asthma exacerbation rates, improved lung function, asthma control,
and health-related QoL.

Table. Efficacy of dupill b and patil P d in asthma patients with comorbid AR and
CRS/NP.
i " Dupllumab
i Combinad
i s 200/300mg 2w
combined
n =86 n =167

Annualized rate of severe exacerbations duringthe | 1.199 (0.879 1.635)
|.52:week Ueatment period (95% CI) i
Relative risk vs placebo (95% Cl)
P value vs placebo

0.523(0.397, 0.690)

0.437 (0.294, 0.649)
< 0.0001

n=286 n=160
LS mean change from baseline in pre-BD FEV: (SE) aL 0.16 (0.05) 0.35(0.03)
Week 12, L
LS mean difference vs placebo (95% C1), L 0.18 (0.08, 0.29)
P value vs placebo H 0.0009
i n=71 n-137
LS mean change from baseline in pre-BD FEV: (SE) at 0.17 (0.05) 0.39 (0.03)
Week 52, L i
L5 mean difference vs placebo (95% Cl), L 0.21(0.10, 0.33)
Pvalue vs placebo H 0.0002
n=82 n =162
| 15 mean change fram haseline in AC(-53 (SF) at -1.18 (0.17) -1 .60 (0.08)
Week 24, L
1S mean difference vs placebo (95% C1Y -0.41 (-0.68, -0.14)
Pvalue vs placebo 0.0030
i n-81 n- 155
0.97 (0.10) 1.29 (0.08)

LS mean change from baseline in AQLQ® (SE) at Week |
24 H
LS mean difference vs placebo (95% CI)
P value vs placebo i 0.0100
FACQ-S is a palient-reported measure of the adeguacy of asthma control and change in asthima conbrol Ural vecurs
either spontaneously or as a result of treatment. Scores range between 0 (totally controlled) and 6 (severely
uncontrolled), with a change of 0.5 considered clinically relevant. "AQLU Is a patient-reported measure of asthma-
specitic health-related Qol . Higher scores indicate better health-related Qol ; a global score is rated on a 7-point
Likert Jike scale (7 = not impaired at all to 1 = severely impaired), with a change of 0.5 considered clinically
relevant.
€I, confidence interval; ST, standard error.

0.32 (0.08, 0.57)
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0875 | Dupilumab associated with lower reports of respiratory
infections in moderate-to-severe asthma - safety analysis from the
LIBERTY ASTHMA QUEST study

Geng Bl; Busse WW2; Chen 23; Ortiz B3; Rowe P4; Deniz Y®
Division of Allergy & Immunology, University of California, San Diego,
United States; 2Universiity of Wisconsin School of Medicine and Public
Health, Madison, United States; >Regeneron Pharmaceuticals, Inc.,
Tarrytown, United States; 4Sanofi, Bridgewater, United States

Background: Dupilumab, a fully human monoclonal antibody, blocks
the shared receptor component for interleukin (IL)-4 and IL-13,
key and central drivers of type 2 inflammation which plays a role
in multiple diseases. This pathway may play a role in helminth in-
fection but is not known to be important in protection against non-
helminthic infections. In phase 3 LIBERTY ASTHMA QUEST study
(NCT02414854), add-on dupilumab 200/300 mg every 2 weeks
vs placebo significantly reduced severe asthma exacerbations, im-
proved pre-bronchodilator forced expiratory volume in 1 second,
and was generally well tolerated in patients with uncontrolled,
moderate-to-severe asthma. This post hoc analysis evaluated the ef-
fect of dupilumab on reported upper and lower respiratory infection
rates in QUEST patients.

Method: Annualized rate of specific treatment-emergent (STE) in-
fections at patient level (number of patients with > 1 infection event
per 100 patient-years [100PY]) and at event level (number of events
per 100PY) were evaluated over the 64-week treatment-emergent
safety evaluation period.

Of 1,897 patients, 631/632 received dupilumab
200/300 mg, and 313/321 matched placebo. Annualized rates of
reported STE infections at both the patient and event level were

Results:

significantly lower with dupilumab vs placebo. Adverse event (AE)
reporting of the high level term (HLT) “upper respiratory tract infec-
tions (URTIs),” “infections and infestations,” and “upper respiratory
infections” was reduced with dupilumab at the patient level (risk
ratio [RR] 0.74,0.81, 0.80) and event level (RR 0.73,0.76,0.77) (hom-
inal P <.01 vs placebo). AE reporting of the HLT of “lower respiratory
tract and lung infections” and “viral URTIs” was less common with
dupilumab at event level (RR 0.73, 0.82; nominal P < .05 vs placebo);
however, incidence was only numerically lower at patient level (RR
0.80, 0.89; all P > .05 vs placebo). RRs for AE reporting of “serious or
severe infections and infestations” and “bacterial URTIs” were rare
and not significant at 1.05 and 0.70 (patient level) and 1.23 and 0.61
(event level) (all P > .05) (Table).

Conclusion: Post hoc analysis demonstrated that reported rates of
respiratory infections and overall infection rates were reduced in pa-
tients with uncontrolled, moderate-to-severe asthma treated with

dupilumab vs placebo. Further studies are needed to prospectively

WILEY-LY

confirm this finding and to better understand the mechanism of ac-

tion of this finding.

Table. i of specific tr per 100 patient-year — safety population.
rate of specific Risk Ratio (95% Cl) vs placebo
infections per 100 patient-year Pvalue
. Dupilumab .
Matching Dupilumab
placebo ol w:;“g:z"" 200/300 mg q2w
{n=634) ‘"::‘1,';':3’ combined
S0C: Infecti and i
nP (nP/100PY) 417 (121.534) 741 (98.017) 0.81 (0.72-0.92)
0.0008
nE (nE/100PY) 2,077 (330.779) 3,148 (250.501) 0.76 (0.72-0.80)
< 0.0001
Serious or severe SOC: il i and i
nP (nP/100PY) 11 (1.770) 23 (1.851) 1.05 (0.51-2.15)
09029
nE (nE/100PY) 11(1.752) 27 (2.149) 123 (0.61-2.47)
05682
HLT: Lower respi y tract and lung ii
nP (nP/100PY) 100 (17 845) 165 (14.293) 0.80 (0.62—1.02)
00723
nE (nE/100PY) 167 (26.596) 243 (19.337) 0.73 (0.60-0.89)
0.0015
Upper
nP (nP/100PY) 0.80 (0.69-0.91)
329 (78.107) 552 (61.319) 0.0011
nE (nE/100PY) 0.77 (0.69, 0.85)
601 (95.714) 921 (73.288) <0.0001
HLT: Upper y tract infection
nP (nP/100PY) 0.74 (0.62-0 88)
210 (41.457) 322 (30.431) 0.0007
nE (nEf100PY) 0.73 (0.64-0.84)
339 (53.988) 495 (39.389) £ 0.0001
... HLT: Viral upper respiratory tract infections
nP (nP/100PY) 168 (32.089) 300 (28.154) 0.89 (0.74-1.08)
0.2444
nE (nE/100PY) 248 (39.496) 409 (32.546) 0.82 (0.70-0.96)
0.0162
... HLT: Bacterial upper respiratory tract infections
nP (nP/100PY) 10 (1.609) 14(1.121) 0.70 (0.31-1.57)
0.3829
nE (nE/100PY) 14 (2.230) 17(1.353) 061 (0.30-1.23)
0.1662

Categories listed in this table are not ‘Preferred Terms’_*Upper respiratory infection is defined as HLT: upper
respiratory tract infection, viral upper respiratory tract infection, bacterial upper respiratory tract infection.
€I, confidence interval; HLT, MedDRA High Level Term; MedDRA, Medical Dictionary for Regulatory Activities;
nF, numher of events: nP_ numher of patients; q?w, every 2 weeks; S0C, MadDRA System Organ Class

0879 | Seasonal variability of exacerbations in patients with
severe, uncontrolled asthma and clinical benefits of tezepelumab:
Results from the PATHWAY phase 2b study

Corren Jl; Karpefors M2; Hellgvist A2; Parnes JR®
!David Geffen School of Medicine, University of California Los Angeles
UCLA | 0s Angeles, California, United States; ?AstraZeneca, Gothenburg,

Sweden; 3Amgen, Thousand Oaks, California, United States

Background: In the PATHWAY phase 2b study (NCT02054130),
tezepelumab (anti-TSLP) significantly reduced annualized asthma
exacerbation rates (AAER) by up to 71% vs placebo in adults with
severe, uncontrolled asthma. This analysis evaluated the effect of
tezepelumab on exacerbations on a seasonal and weekly basis.

Method: Adults (18-75 years old) with severe, uncontrolled asthma
were randomized to tezepelumab (70 mg every 4 weeks [Q4W],
210 mg Q4W or 280 mg every 2 weeks) or placebo for 52 weeks.
AAER was estimated by season for the overall population, and the
mean number of days with exacerbations per patient was summa-
rized descriptively per season and over the year, for the overall pop-
ulation and patients with high (2300 cells/uL) and low (<300 cells/pL)
baseline blood eosinophil counts. Data from patients in the southern
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hemisphere were transformed to align with northern hemisphere
seasons. Data are reported for tezepelumab 210 mg and pooled
tezepelumab dose groups.

Results: Overall, 550 patients were randomized to placebo (n = 138),
or tezepelumab 70 mg (n = 138), 210 mg (n = 137) or 280 mg
(n = 137). AAER was reduced by 64% (95% confidence interval [Cl]:
22-83), 80% (95% Cl: 41-93), 82% (95% Cl: 48-94) and 67% (95% Cl:
21-86) in the tezepelumab 210 mg group vs placebo in winter, spring,
summer and autumn, respectively. In the pooled tezepelumab group,
AAER was reduced by 63% (95% ClI: 37-78), 70% (95% Cl: 42-85),
77% (95% Cl: 56-88) and 63% (95% Cl: 34-79) vs placebo over the
same seasons, respectively. In the placebo group, 1.5-3.7% of pa-
tients experienced = 2 exacerbations over the seasons, vs 0.0-0.8%
inthe 210 mg group, and 0.0-0.5% in the pooled tezepelumab group.
Figure 1 shows mean weekly exacerbation days per patient over the
seasons. In the placebo group, the mean (standard deviation) num-
bers of days with exacerbations per patient were 2.5 (7.2), 1.6 (4.9),
1.9 (5.5) and 2.3 (7.4) during winter, spring, summer and autumn, re-
spectively, vs 0.6 (2.8), 0.4 (2.0), 0.2 (1.6) and 0.7 (3.2), respectively,
in the 210 mg group, and 0.9 (3.7), 0.5 (2.8), 0.5 (3.0) and 0.8 (3.3),
respectively, in the pooled tezepelumab group. Fewer tezepelumab-
treated patients experienced exacerbations throughout the seasons
than placebo-treated patients, irrespective of baseline blood eosino-
phil count.

Conclusion: In patients with severe, uncontrolled asthma, tezepe-
lumab treatment consistently reduced exacerbations across all
seasons compared with placebo, irrespective of baseline blood eo-

sinophil count.
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1103 | Fractional exhaled nitric oxide levels and eosinophil
counts after cessation of tezepelumab: Results from the
PATHWAY phase 2b study

Pavord I1; Menzies-Gow A2; Bengtsson T3; Peterson 53; Fageras
M* Garcia Gil E®

University of Oxford, Oxford, United Kingdom; 2Royal Brompton
Hospital, London, United Kingdom; 3StatMind AB, Lund, Sweden;

4AstraZeneca, Gothenburg, Sweden; AstraZeneca, Barcelona, Spain

Background: In the phase 2b PATHWAY study (NCT02054130),
tezepelumab significantly reduced exacerbations vs placebo and
decreased inflammatory biomarker levels in adults with severe, un-
controlled asthma. This post-hoc analysis investigated changes in in-
flammation levels from baseline to end of treatment (week 52) and
12-16 weeks after the last tezepelumab dose (week 64).

Method: Adults with severe, uncontrolled asthma were randomized
to tezepelumab (70 mg every 4 weeks [Q4W], 210 mg Q4W or
280 mg every 2 weeks) or placebo for 52 weeks. At baseline and
weeks 20, 40, 52 and 64, patients were grouped by inflammation
levels: low (eosinophils [EOS] <150 cells/pL and fractional exhaled
nitric oxide [FeNO] <25 ppb), medium-low (EOS > 150-<300 cells/
uL or FeNO = 25-<50 ppb or both), medium-high (EOS = 300 cells/
pL or FeNO = 50 ppb, not both) or high (EOS = 300 cells/uL and
FeNO > 50 ppb). Proportions of patients and median EOS and FeNO
levels at each timepoint are reported for pooled tezepelumab doses
and placebo for patients with data for all timepoints.

Results: Of 550 randomized patients, 188 had biomarker data for
all timepoints. At baseline, 18%, 31%, 43% and 8% of tezepelumab-
treated patients (n = 131) and 18%, 33%, 28% and 21% of the pla-
cebo group (n = 57) were in the low, medium-low, medium-high and
high groups, respectively. Tezepelumab treatment over 52 weeks
markedly increased the proportion of patients with low inflamma-
tion (47%) and slightly increased the proportion of patients with
medium-low inflammation (33%). The proportions of patients with
medium-high and high inflammation were markedly reduced after
tezepelumab treatment (17% and 3%, respectively). In the placebo
group, the proportions of patients in each inflammation group re-
mained similar to baseline (Figure). At week 64, 37% and 39% of
tezepelumab-treated patients were in the medium-low and low
groups, respectively, vs 32% and 19% of the placebo group, respec-
tively. Median EOS and FeNO levels were reduced from baseline to
week 64 in tezepelumab-treated medium-high and high groups and
remained relatively stable in medium-low and low groups. In com-
parison, smaller changes in median levels of EOS and FeNO were
observed in most placebo groups. Results were similar when EOS
and FeNO levels were analysed separately.

Conclusion: Tezepelumab treatment for 52 weeks reduced bio-
markers of inflammation in a subpopulation of patients with severe,
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uncontrolled asthma. Suppression of biomarkers persisted for

1105 | The effect of tezepelumab in patients with allergic
asthma: Results from the PATHWAY phase llb study

12-16 weeks after cessation of tezepelumab.
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!David Geffen School of Medicine, University of California Los Angeles
UCLA | os Angeles, United States; 2AstraZeneca, California, United
States; ®AstraZeneca, Gaithersburg, Poland; *AstraZeneca, Maryland,
United States; >Amgen, Warsaw, United States

Background: Tezepelumab is a human monoclonal antibody
that blocks the activity of thymic stromal lymphopoietin. In the
PATHWAY phase llb study (NCT02054130), tezepelumab signifi-
cantly reduced annualized asthma exacerbation rates (AAER) by up
to 71% vs placebo, irrespective of baseline disease characteristics,
and improved lung function, asthma control and health-related qual-
ity of life in adults with severe, uncontrolled asthma. This post hoc
analysis evaluated the effect of tezepelumab in patients with allergic
asthma who were eligible for omalizumab (OMA) treatment accord-
ing to the European union (EU) label.

Method: Patients (18-75 years old) with severe asthma were rand-
omized to receive subcutaneous tezepelumab (70 mg every 4 weeks
[Q4W], 210 mg Q4W or 280 mg every 2 weeks [Q2W]) or placebo
Q2W for 52 weeks. OMA-eligible patients (defined as having allergic
asthma) were taking high-dose inhaled corticosteroids and had a pos-
itive (>0.35 fluorescence units) fluorescence enzyme immunoassay
test for classic perennial aeroallergens (cockroach, cat dander, dog
dander, Dermatophagoides pteronyssinus, Dermatophagoides farina),
a baseline total serum immunoglobulin (Ig) E level > 30-<1500 U/
mL, and an IgE and bodyweight combination within the range on
the OMA EU label. AAER and forced expiratory volume in 1 second
(FEV,) were determined for patients eligible and ineligible for OMA
treatment. Data are presented for tezepelumab 210 mg and pooled
tezepelumab dose groups.

Results: Of 550 randomized patients, 92 and 453 patients were eligi-
ble and ineligible for OMA, respectively (5 unknown). OMA-eligible
patients had higher total serum baseline IgE and fractional exhaled
nitric oxide levels than OMA-ineligible patients. Compared with pla-
cebo, tezepelumab 210 mg reduced AAER over 52 weeks by 79%
(95% confidence interval [Cl]: 37-93) and 69% (95% Cl: 42-83) in
OMA-eligible and OMA-ineligible patients, respectively (Figure).
For pooled tezepelumab doses, AAER was reduced by 76% (95% ClI:

46-90) and 64% (95% Cl: 45-77) in OMA-eligible and OMA-ineligible
patients, respectively. Improvements in FEV, were observed in both
eligibility groups, but point estimates were greater in OMA-eligible
patients.

Conclusion: Treatment with tezepelumab reduced exacerbations
and improved FEV, compared with placebo in patients with allergic
and non-allergic asthma, further supporting its potential benefits in
a broad population of patients with severe asthma.

Eligibility Dose group Tezepelumab  Placebo Rate ratio
(nirate)  (nirate) (95% CI)
Omalizumab Tezepelumab 210 mg 26/0.32 211489 —»—— 0.21(0.07-0.63)
eligible Tezepelumab overall  71/0.35 211.49 —— 0.24 (0.10-0.54)
Omalizumab  Tezepelumab210mg  110/0.18 116059 —— 0.31 (0.17-0.58)
inefigible Tezepelumab overall  337/0.21  116/0.59 —— 0.36 (0.23-0.55)
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Rate ratio (85% CI)

Favours tezepelumab  Favours placebo

1175 | Effects of tezepelumab on asthma exacerbations, type
2 biomarkers, lung function and asthma control in patients with
severe, uncontrolled asthma with and without nasal polyps:
PATHWAY phase IIb study

Emson C'; Corren J?; Salapa K3 Hellgvist A% Parnes JR®; Colice G®
Translational Science and Experimental Medicine, BioPharmaceuticals
R&D, Respiratory, Inflammation and Autoimmunity (RIA), AstraZeneca,
Gaithersburg, Maryland, United States; 2David Geffen School of
Medicine, University of California, Los Angeles, California, United
States; AstraZeneca, Warsaw, Poland; *Biometrics, AstraZeneca,
Gothenburg, Sweden; 5Amgen, Thousand Oaks, California, United
States; ®AstraZeneca, Gaithersburg, Maryland, United States

Background: In the phase 2b PATHWAY study (NCT02054130),
tezepelumab (anti-thymic stromal lymphopoietin monoclonal anti-
body) significantly reduced annualized asthma exacerbation rates
(AAER) in adults with severe, uncontrolled asthma. Nasal polyps
(NP) are a comorbid, type 2 (T2) inflammatory condition present in
up to 40% of patients with asthma and are associated with greater
levels of T2 inflammation. This post-hoc analysis evaluated the effect
of tezepelumab on AAER, inflammatory biomarkers, lung function
and asthma control in patients with (NP+) and without (NP-) self-
reported NP.

Method: Adults with severe, uncontrolled asthma were randomized
to receive tezepelumab (70 mg every 4 weeks [Q4W], 210 mg Q4W,
280 mg every 2 weeks) or placebo (PBO) for 52 weeks. AAER was
analysed and descriptive statistics were generated for blood eo-
sinophil (EQS) count, interleukin (IL)-5, IL-13 and fractional exhaled
nitric oxide (FeNO). Changes from baseline in Asthma Control
Questionnaire (ACQ)-6 score and forced expiratory volume in 1 sec-
ond (FEV,) were also evaluated. Data are presented for tezepelumab
210 mg. Biomarker data are expressed as mean change + standard
deviation.

Results: Overall, 550 patients were randomized to PBO (n = 138) or
tezepelumab 70 mg (n = 138), 210 mg (n = 137) or 280 mg (n = 137).
NP+ patients represented 15.2% of the study population (NP+,
n = 82; NP-, n = 458). Baseline blood EOS counts were elevated in
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NP+ patients (NP+, 537.7 + 367.8 cells/pL; NP-, 342.3 + 345.3 cells/
uL) with a greater proportion of NP+ patients having = 300 cells/
pL than NP- patients (NP+, 74.4%; NP-, 44.8%). In patients treated
with PBO, AAER was higher in NP+ patients than NP- patients (NP+,
1.08, 95% confidence interval [Cl]: 0.65-1.68; NP-, 0.68, 95% ClI:
0.54-0.85). Compared with PBO, AAER was reduced by treatment
with tezepelumab at week 52 to a similar extent in both NP+ and NP-
patients (NP+,0.29, 95% Cl: 0.11-0.64; NP-,0.19, 95% Cl: 0.12-0.29).
Blood EOS counts, serum levels of IL-5 and IL-13, and FeNO levels

decreased, and ACQ-6 scores and FEV, improved in patients receiv-

ing tezepelumab vs PBO, irrespective of NP status (Table).

Conclusion: Tezepelumab reduced exacerbations and inflammatory
biomarkers and improved FEV, and ACQ-6 score in patients with
and without NP, supporting its efficacy in a broad population of pa-

tients with severe asthma.

Placebo Tezepelumab (210mg)
Biomarker NP- (n=117) NP+ (n=18) NP- (n=112) NP+ (n=23)
Blood EOS (callslil) | 367513270 | 472813502 346113658 | 47042620
L5 (ngiL) 114= 188 119+ 1.04 133302 1.88 = 1.67
. 113 (ng/l) 0.05-0.08 0.06-0.05 005005 014018
Lol FeNO (ppb) 37.29+ 40.84 39.91 + 32.81 28.20 + 26.68 48.02 + 39.03
ACQ-6 score 2671065 2512001 269078 285072
Pre-BD FEV, (L) 180059 201060 181055 1985:073
Blood EOS (cells/yl) | 3623:3085 | 40532095 6001380 | 2a00:1283
L5 (ngiL) 1.00= 1.09 122002 0.44 = 0.60 056 - 0.36
113 (ng/l) 0.06-0.10 0,06+ 0.06 0,03+ 003 0,03+ 002
Weekioz FeNO (ppb) 34.56-30.71 | 30.16:3020 | 2433:ara7 | 32212710
ACQ-6 score 172 008 243146 144 - 1.00 146093
Pre-BD FEV, (L) 191=070 189+ 069 197 +058 221088
Blood EOS (callsll) | 14252171 | 888:2722 | —104a0:3574 | 2333:2242
IL-5 (ng/L) —0.15 + 1.80 —0.01+1.26 —0.82 + 2.56 —1.73+2.00
Change from 1L-13 (ng/L) —0.01 £ 0.10 0.00-0.03 0,03 £ 0.08 —0.08£0.17
‘T;i";: at FeNO (ppb) 2612515 10,65 + 24.89 —4.05+36.15 043 + 3053
ACQ-6 score —0.95 + 0.89 —0.03£0.77 116 £ 1.00 135+ 1.01
Pre-B0 FEV, (L) 011038 013:052 017039 036033

*Data are for pooled tezepelumab doses.

NP+ patients had self-reported NP,

Data are mean + standard deviation

ACQ, asthma control questionnaire; EOS, eosinophils; FeNO, fractional exhaled nitric oxide; IL, interleukin; NP, nasal
polyps; pre-BD FEV,, pre-branchodilator forced expiratory volume in one second, ppb, parts per billion.

OAS 06
Component Resolved Diagnosis: New
Insights

0450 | Der p 23 sensitization and impact on immunotherapy

choice

Vifas LY; Verdetoso J%; Cardona V?; Gallego MIY; Sanz M*; Luengo
02 Labrador M?

1lmmunology Division, Vall d'Hebron Hospital, Barcelona, Spain;
2Allergy Section, Vall d'Hebron Hospital, Barcelona, Spain

Background: House dust mite (HDM) induced allergic disease is a
worldwide issue. The accuracy of the diagnosis has increased since
the availability of component resolved diagnostics (CRD). However,
HDM extracts for specific allergen immunotherapy (AIT) are not
equally standardized and contain variable amounts of the main aller-
gens Der p 1 and Der p 2. Importantly, extracts are not standardized
for Der p 23, a major HDM allergen, which undermines the prescrip-
tion of an adequate AIT for patients with a clinically relevant HDM

allergy when Der p 23 is the main sensitizer

Objectives: To evaluate the IgE reactivity profiles to Derp 1, Derp 2,
and Der p 23 in HDM allergic patients of an area of high prevalence
of HDM sensitization (Barcelona, Spain).

To determine, through ImmunoCAP inhibition studies, if commer-
cially available Dermatophagoides pteronyssinus (Dpt) extracts could
be effective in patients mainly sensitized to Der p 23.

Method: Patients with HDM respiratory allergy candidates to receive
AIT were tested for specific IgE against Dpt complete extract, Der
p 1, Der p 2, and Der p 23 using ImmunoCAP 1000®. ImmunoCAP
inhibition studies were performed incubating the patient's sera with
four different commercial HDM extracts. The inhibition rate was cal-
culated by the formula: (1-(patients’ Dpt sIgE inhibited with the Dpt
extract/ patients’ Dpt sIgE without inhibition))x100.

Results: A total of 124 patients were included. The frequency of IgE
binding to the three main HDM allergens was 81.5% for Der p 2,
67.7% for Der p 1, and 66.7% for Der p 23. slgE Der p 23 levels were
significantly lower than Der p1 and Der p 2.

Seven patients were “mono”-sensitized to Der p 23 (negative sIgE for
Der p 1 and Der p 2) and ImmunoCAP inhibition studies were per-
formed in 3 of them (those with higher Der p 23 slgE titters) yielding
inhibition rates for Der p 23 that ranged from 49% to 71%.
Conclusion: Our study demonstrates sensitization to Der p 23
in 66.7% of the patients which is in line with results from other
European countries (Austria 70%, France 80%, Italy 87%).

We detected a 5.6% of Der p 23 mono-sensitized patients in our pop-
ulation, which may consequently be under risk of an ineffective AIT.
Nevertheless, in vitro inhibition assays suggested that all the com-
mercial HDM extracts tested contain Der p 23 in different amounts
and could be adequate for a successful treatment. However, further
studies in larger cohorts are necessary.
Commercial HDM extract 2

Commercial HDM extract 1 Commercial HDM extract 3

23 (KU

Der p 23 (KU/L)
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0877 | Molecular sensitization profiles and clinical
characteristics of seasonal allergic rhinitis in seven mediterranean
countries: The @IT2020 multicenter study

Dramburg S%: Acar Sahin AZ; Arasi S% Barbalace A%; Bourgoin A3
Bregu BS; Brighetti MA’; Caeiro E®?; Caglayan Sozmen S0 Caminiti
[ Charpin D>; Couto M Delgado L12'13'14; Di Rienzo Businco A'>;
Dimier C*; Dimou MV?¢; Fonseca JAY417: Goksel O8; Giivensen
AY: Hernandez D?°; Hoffmann TM%; Jang DT?L Kalpaklioglu F22,
Lame Bé; Lipp Ti; Llusar R21; Makris M23; Mazon A21; Mesonjesi
E%: Nieto A%%; Oztiirk A%* Pahus L?; Pajno G* Panasiti I*;
Papadopoulos NG'®?¢; Pellegrini E?7; Pelosi $%8; Pereira AM®3:1417;
Pereira M13'14; Pinar NMZ; Potapova El; Priftanji Aé; Psarros F29;
Sackensen C3°; Sfika I*°; Javier $*%; Thibaudon M32; Travaglini A733;
Tripodi §1584.28. vsardier V°; Villella V°; Xepapadaki P%: Yazici D%;
Matricardi PM?

!Department of Pediatric Pulmonology, Immunology and Intensive
Care Medicine, Charité - Universitdtsmedizin Berlin, Berlin, Germany;
2Department of Biology, Faculty of Science, Ankara University,
Ankara, Turkey; *Pediatric Allergology Unit, Department of Pediatric
Medicine, Bambino Gesu Children’s Research Hospital IRCCS Rome,
Italy; 4Department of Pediatrics- Allergy Unit, University of Messina,
Messina, Italy; °Department of Pneumonology and Allergy, La

Timone Hospital, APHM, Aix-Matrseille University, Marseille, France;
Department of Allergology and Clinical Inmunology. UHC Mother
Teresa, Medical University Tirana, Tirana, Albania; ’Department of
Biology, Tor Vergata University, Rome, Italy; SMED-Mediterranean
Institute for Agriculture, Environment and Development, Institute for
Advanced Studies and Research, University of Evora, Evora, Portugal;
9Portuguese Society of Allergology and Clinical Inmunology, Lisbon,
Portugal: °Department of Pediatric Allergy and Immunology, Okan
University Faculty of Medicine, Istanbul, Turkey; !Department of
Immunoallergology, CUF Decobertas Hospital, José de Mello Satide,
Porto, Portugal; *?Basic and Clinical Immunology Unit, Department
of Pathology, Faculty of Medicine, University of Porto, Porto, Portugal;
I3CINTESIS, Center for Health Technology and Services Research,
Porto, Portugal; 1*Allergy Unit, Instituto & Hospital CUF Porto,

Porto, Portugal; **Pediatric Allergy Unit, Sandro Pertini Hospital,
Rome, Italy; 16ANergy Department, 2nd Pediatric Clinic, Athens
General Children's Hospital P&A Kyriakou, University of Athens,
Athens, Greece; 17MEDCIDS—Department of Community Medicine,
Information, and Health Sciences, Faculty of Medicine, University

of Porto, Porto, Portugal; 8Department of Pulmonary Medicine,
Division of Immunology, Allergy and Asthma. Faculty of Medicine, Ege
University, Izmir, Turkey; 19Department of Biology, Faculty of Science,
Ege University, Izmir, Turkey; 2°Department of Allergy, Hospital La Fe;
Health Research Institute La Fe, Valencia, Spain; 21pediatric Allergy
and Pneumology Unit, Children's Hospital La Fe; Health Research
Institute La Fe, Valencia, Spain; ??Kirikkale University School of
Medicine, Department of Chest Diseases, Division of Imnmunology and
Allergic Diseases, Ankara, Turkey; 23AHergy Unit, 2nd Department of
Dermatology and Venereology, National and Kapodistrian University

of Athens, University Hospital Attikon, Athens, Greece; 24De;oartment

of Allergy and Immunology, Kog¢ University Hospital, Istanbul, Turkey;
25Department of Pneumonology and Allergy, North Hospital, APHM,
Aix-Marseille University, Marseille, France; 26Djvision of Infection,
Immunity & Respiratory Medicine, Royal Manchester Children's
Hospital, University of Manchester, Manchester, United Kingdom;
27ARPA- Regional Agency for Environmental Protection, Department

of Reggio Calabria, Calabria, Italy; 26TPS Production srl, Rome,

Italy; 29Allergy Department, Athens Naval Hospital, Athens, Greece;
3ODivision of Pediatric Allergy, Kog¢ University School of Medicine,
Istanbul, Turkey; Department of Biology of Organisms and Systems,
Area of Botany, University of Oviedo, Oviedo, Spain; 32Réseau National
de Surveillance Aérobiologique, Brussieu, France; 33Italian Aerobiology
Monitoring Network - Italian Aerobiology Association, Rome, Italy;
34Allergology Service, Policlinico Casilino, Rome, Italy; 3°Allergy
Department, 2nd Pediatric Clinic, National and Kapodistrian University
of Athens, Athens, Greece; %Cellular and Molecular Medicine,
KUTTAM, Graduate School of Health Sciences, Ko¢ University, Istanbul,
Turkey

Background: In the Mediterranean region, many patients with
Seasonal Allergic Rhinitis (SAR) are poly-sensitized, making the
precise prescription of allergen-specific immunotherapy (AIT) par-
ticularly challenging. Molecular IgE-testing can be a useful tool to
improve the diagnostic precision in poly-sensitized patients.
Objective: To describe molecular sensitization profiles and clinical
characteristics of SAR-patients in 9 Mediterranean cities.

Method: 815 patients between 10 and 60 years of age, suffering
from SAR were included in the @IT2020 multicenter study in nine
cities - Oporto (POR), Valencia (VAL), Marseille (MAR), Rome (ROM),
Messina (MES), Tirana (TIR), Athens (ATH), Istanbul (IST), Izmir
(IZM). Clinical questionnaires, skin prick tests (SPT) and serum IgE
analyses with a customized immunoblot multi-parameter test were
performed.

Results: 209/348 (60%) children and 353/467 (76%) adults suf-
fered from moderate-severe, persistent SAR (ARIA classification)
starting at 7 ys (median; IQR 6) and 18 ys (median; IQR 14), respec-
tively. Asthma prevalence ranged from 14% (TIR) to 47% (ATH, 1ZM).
Urticaria, asthma unrelated to pollen, and atopic dermatitis were the
most common comorbidities. Poly-sensitization (IgE to major aller-
gens of 3 or more pollen) was observed in 418 of 815 (51%) par-
ticipants, who were most often sensitized to grass, cypress and olive
pollen. The allergenic molecules most frequently recognized by IgE
were Phl p 1/Phl p 5 in POR, ROM, TIR, IST, IZM, Cup a 1 in MAR),
Ole e 1in VAL, Cynd 1 in ATH and Par j 2 in MES. The prevalence
of serum IgE to panallergens (profilins, nsLTP and polcalcins) ranged
from 7.5% in MAR to 59,6% in ROM.

Conclusion: The clinical characteristics and molecular sensitization
profiles of SAR-patients in the @IT2020 study show a wide hetero-
geneity in different regions of Southern Europe. Our results sug-
gest that local aerobiological and epidemiological scenarios must be
considered when designing diagnostic tools, trials and guidelines for
SAR and SAR-related AIT prescription.
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0897 | Expectthe unexpected: Allergic reactions to horse
chestnut are triggered by sensitization to Art v 1 from mugwort
pollen

1075 | New allergens derived from Ara h 1 and Jug r 2: molecular
characterization of the cross-reactivity between the N-terminal
leader sequences

Kapfhammer ct Horschlager Al Eichhorn S*; Vejvar EL: Briza P
Hemmer W2, Gadermaier G*

University of Salzburg, Salzburg, Austria; 2FAZ Floridsdorf Allergy
Center, Vienna, Austria

Background: Allergic reactions upon skin contact and acciden-
tal swallowing of horse chestnuts (Aesculus hippocastanum) during
handcrafting were reported in day cares. We aimed to identify the
underlying allergenic molecule and respective pollen source respon-
sible for primary IgE sensitization.

Method: Austrian horse chestnut/weed pollen allergic patients
were tested for skin reactivity using fresh horse chestnut and com-
mercial mugwort pollen extract. IgE reactivity to horse chestnut
and mugwort pollen was determined in immunoblot and ELISA. A
10-kDa protein was purified from horse chestnut and structurally
analysed by mass spectrometry and circular dichroism. IgE reactivity
and cross-inhibition potential to purified allergens was determined
by ELISA.

Results: Patients with adverse reactions to horse chestnut were
diagnosed positive for the allergen source. Approximately half of
mugwort pollen allergic patients also presented positive reactivity
to horse chestnut in prick-to-prick tests. Of the 24 horse chestnut
positive sera, 56% were positive in ELISA using an in-house horse
chestnut extract. An IgE reactive protein migrating at 10 kDa in im-
munoblots was identified as antimicrobial protein AhAMP1 using
mass spectrometry. This defensin-like protein demonstrated 58-
60% sequence identity and high structural similarity to allergenic
defensin-proline linked proteins from weed pollen, i.e. Art v 1. Based
on results obtained by circular dichroism, purified natural AhAMP1
is a highly thermostable protein with full capacity to renature upon
heat treatment. All horse chestnut sensitized patients’ sera were
tested positive to AhAMP1 and Art v 1, also showing highly cor-
relating IgE levels (r = 0.891). IgE inhibition ELISA revealed that Art
v 1 potently inhibited binding to immobilized AhAMP1. In contrast,
the inhibitory capacity of the horse chestnut defensin was only 35%
suggesting that primary sensitization occurred through Art v 1 from
mugwort pollen.

Conclusion: AhAMP1 from horse chestnut represents a novel po-
tent allergen due to its structural stability and IgE cross-reactivity
with Art v 1. Thus, mugwort pollen allergic patients are at risk to de-
velop allergic symptoms against horse chestnuts. In addition, recent
use of horse chestnuts as active ingredients in cosmetics, medicinal
lotions and washing agents might trigger unforeseen and so far dif-

ficult to assign adverse reactions.

Mueller G; Nesbit J%; Foo AL; Derose E*; Hurlburt B?; Cheng H%
Maleki S

INational Institute of Environmental Health Sciences, Research Triangle
Park, United States; 2Agricultural Research Service, New Orleans,
United States

Background: The vicilins from peanut and walnut are considered
major allergens and are translated with leader sequences (LS) that
are cleaved before yielding the mature protein. These LS were
thought to be degraded and unstructured, but previous work sug-
gested they might contain immunoreactive epitopes, and possibly be
a source of cross-reactivity despite very low overall sequence iden-
tity, typically less than 20%.

Method: Linear IgE epitopes were identified using microarray data
generated by printing 15-mer peptides offset by 5 amino acids on
glass slides. IgE binding by peanut and walnut allergic sera was de-
tected with a fluorescently-labeled antibody. Western blots and
mass spectrometry were used to show the presence of the LS in pea-
nut and walnut seeds. The NMR structures of the Ara h 1 LS (A1LS),
and the three fragments of the Jug r 2 LS (J2LS-1, 2, & 3) were de-
termined and the IgE binding sites were modeled on the structures.
Results: The epitopes with the highest degree of IgE binding were
clustered within regions that were near cysteine residues. Of the
peanut allergic patients tested, 96% showed IgE binding to those
epitopes even if they recognized no other epitopes in the A1LS. By
comparing immunodominant epitopes from peanut and walnut ex-
clusive allergic patients, there are patterns in the cross-reactivity for
J2LS-3, which may be diagnostic of the sensitizing allergen.

The NMR structures of all the LS showed 4 of the cysteine residues
are disulfide bonded and hold together two parallel alpha helices, in
contrast to predictions that these regions might be disordered. The
structures of all 4 LS are strikingly similar, which may explain the
observed cross reactivity.

Conclusion: The results indicate that cysteine residues known to
confer high structural stability to allergens may also coincide with
areas of increased IgE binding frequency and intensity in Arah 1 and
Jug r 2 LS. The leader sequence contains multiple immunodominant
epitopes and appears to be important for cross-reactivity and nut
allergy.
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diagnosis and management
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Background: Seafood allergy affects up to 6% of adults and children
worldwide. The evolutionary and taxonomic diversity of consumed
seafood species, particularly in the Asia-Pacific region, poses a chal-
lenge for reliable diagnostics. Detailed understanding of seafood al-
lergy prevalence, responsible species and their allergen repertoire is
urgently required for improvement of patient management.
Method: The prevalence of seafood allergy was determined in
Vietnam using a cross-sectional population-based study in over
25,000 adult and pediatric participants. The IgE reactivity to differ-
ent seafood species was investigated in over 220 Australian and 50
Vietnamese participants. 120 adult and 100 paediatric patients were
skin-tested to 10 representative species. IgE reactivity was analyzed
to raw and heated extracts of 91 seafood species. SPT preparations
from six different manufacturers, covering over 20 seafood species,
were analyzed for the presence and abundance of allergens. The
transcriptome of shrimps, barramundi, cod and tuna were analyzed
for all putative allergens using the WHO/IUIS Allergen Nomenclature
and AllergenOnline.

Results: Prevalence of doctor-diagnosed food allergy in Vietnam was
higher in children (6.7%) than adults (5.6%), leading by crustacean
(>50%), followed by fish and mollusk. Under-reported allergens were
identified and characterized, including collagen and tropomyosin in
several fish species. Most patients allergic to bony fish seem to tol-
erate cartilaginous fish. Heating of shellfish extracts increased their
IgE binding and basophil activation. Transcriptomic analysis revealed
up to 40 unreported allergens in different shrimp species, includ-
ing heat shock protein, chymotrypsin, and beta-enolase. Commercial
SPT solutions demonstrated variable levels of seafood allergens.
Conclusion: The prevalence of seafood allergy in Vietnamese and
Australian children and adults seem is higher than previously re-
ported from the Asia-Pacific region, implying different eating habits
contributing to sensitization patterns. The largest cohort of seafood-
allergic individuals demonstrated distinct, previously unreported al-

lergens. Some pan-allergens, including parvalbumin, tropomyosin

and arginine kinase, induced considerable immunological and clini-
cal cross-reactivity. Our studies lead to better component-resolved
diagnostic methods and urgently needed individual management
and treatment of seafood allergy, including component-resolved

immunotherapy.

OAS 07
Functional Genomics in Respiratory
Diseases: Allergy and Beyond

0108 | Genome-wide association studies on individuals from han
chinese background reveal novel genes as potential risk factors for
allergic rhinitis

Teh KFY; Sio YY?; Matta SA%; Pang SL% Ng YTZ; Lim YY?;
Reginald K; Chew FT?

1Sunway University, Selangor, Malaysia; ’National University of
Singapore, Singapore, Singapore

Background: Allergic rhinitis (AR) affects about 30% of the world's
population and causes poor quality of life and a heavy economic
burden due to ineffective therapies. Genetic factors play a signifi-
cant role in the manifestation of AR, but current data are limited.
In this study, we used the genome-wide association study (GWAS)
approach to identify genotypic markers that were risk factors in the
development of AR within individuals of Han Chinese background.
Method: The protocols used in this study have been approved by IRB
of the National University of Singapore (NUS07-023, NUS10-343)
and samples were collected with written consent from participants.
GWAS was carried out on 2146 cases (AR) and 2039 controls (non-
AR) of Han Chinese individuals to identify potential single nucleotide
polymorphisms (SNPs) associated with AR. Functional predictions
were then performed using bioinformatics tools.

Results: Of the 5,215,687 SNPs (genotyped and imputed), 86 SNPs
were identified to be potentially associated with AR in Han Chinese
individuals. These SNPs were further refined and clustered into 6
quantitative trait locus (QTL) regions, which contained eleven genes
that were associated with risk of AR. Only two genes (SMAD2 and
BMPR1B) have been previously shown to be associated with allergic
rhinitis and asthma respectively, while the remaining 9 genes were
novel in their association with AR. We identified 31 SNPs in SMAD2
associated with AR. In comparison to previous reports, only one of
these SNPs was linked to cardiorespiratory risk factors (within the
British population) and asthma (within the European and Australian
populations). The functions of the remaining 30 SNPs in AR are novel
and remain to be investigated.

Conclusion: We identified 86 SNPs, clustered into 6 QTL regions,
as the candidate genotypic markers that are risk factors of AR in
Han Chinese population. These SNPs were located within eleven
genes, of which the majority of the SNPs and genes identified were
novel in their links to AR. A better understanding of the functional-

ity of the SNPs on these genes would improve our knowledge on the
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underlying mechanisms that lead to the development of AR. These
genes could be targeted for early diagnostics or targeted therapies
in the future.

0301 | Shaping lifelong immune health: A network-based
strategy to predict and prioritize markers related to immune
interventions in early life
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Utrecht, The Netherlands; *Danone Nutricia Research, Utrecht, The
Netherlands; SUtrecht Institute of Pharmaceutical Sciences, Utrecht,
The Netherlands

Conclusion: Here we describe a promising network-based approach
that provides a science-based and systematical way to explore the
functional development of the early life immune system in time. This
systems approach aids the generation of a testing strategy of early
life immune modulation by predicting the key candidate markers

during different phases of early life immune development.

0901 | FCER1A promoter variants confers susceptibility
to allergic asthma by modulating immune subsets classical

monocytes and pDC

Andiappan AK?; Puan KJ% Merid SK%; Lee B% Lum J% Wang DY?;
Melén E; Rotzschke O!

ISingapore Immunology Network, Singapore, Singapore; ?A*STAR,
Singapore, Singapore; Singapore Immunology Network, Stockholm,
Sweden; *Karolinska Institutet, Singapore, Singapore; SA*STAR,
Stockholm, Sweden

Background: A healthy immune status is strongly conditioned during
early life stages. Insights into the molecular drivers of early life im-
mune development are prerequisite to identify strategies to enhance
immune health. In this study a network-based strategy was used to
predict and prioritize markers to assess effects of early life immune
modulation

Method: An inventory of relevant literature (till Jan. 2019) regard-
ing 6 immune developmental periods (1st/2nd/3rd trimester of ges-
tation, birth, newborn (0-28 days), infant (1-24 months)) was made
using Scopus and PubMed. The text mining tool INDRA extracted
and structured relevant entities (genes/proteins/metabolites/
processes/diseases) from the full texts resulting into 6 early life-
immune causal networks. These 6 networks were denoised using
GeneMania, enriched with data from DisGeNET and Gene Ontology,
inferred missing relationships and added expert knowledge to gen-
erate information-dense early life immune networks. Finally, the 6
networks were subjected to the PageRank centrality algorithm to
identify the key genes in the networks

Results: In total 829 articles were considered relevant after screen-
ing of which INDRA extracted resp. 2101, 3234, 3654, 1568, 2917
and 1487 unique relationships between entities, resulting in 6 large
causal early-life immune networks each covering a different early
life period. Gene enrichment steps further increased the number of
gene-bioprocess and gene-disease relationships (range 5816-16082
unique relationships). In addition, the inference steps added 1529-
3343 relationships to the early life immune networks.

PageRank analysis not only confirmed the central role of the usual
suspects (chemokines, cytokines, other immune regulators (e.g.
CD55, FOXP3, GATA3, CD79A, C4BPA), but also identified less obvi-
ous key marker candidates (e.g. CYP1A2, FOXK2, NELFCD, RENBP).
Comparison of the different early life periods, resulted in the predic-
tion of 11 key early life genes overlapping all early life periods (TNF,
ILé, IL10, CD4, FOXP3, IL4, NELFCD, CD79A, IL5, RENBP and IFNG),

and also genes that were only described in certain early life period(s)

Background: Genetic variants on chromosome 1 have been identi-
fied as harboring variants associated with IgE levels and recently as
an allergy susceptibility locus. However, the candidate gene at this
locus has not been validated.

Method: In this study, we use data from a mega-eQTL consortium
and 2 independent functional cohorts to validate the candidate gene
for this susceptibility locus and identify relevant cell subsets. mRNA
gene expression data and genotype for SNPs from eQTLgen consor-
tium was analyzed for eQTL associations. For the Singapore Systems
Immunology cohort (SSIC), FCER1A protein levels in various immune
subsets was determined by flow cytometry and genotyping data ob-
tained from Illumina Omni2.5 chip. Gene expression data from SSIC
and BAMSE cohort were extracted from whole transcriptome chips
and associated with asthma phenotype.

Results: We first used data from the eQTLgen consortium with gene
expression in whole blood from 31,430 samples across 35 cohorts
along with the genotype for rs2427837 to establish that FCERIA
gene had the strongest association (Figure 1A). We then wanted
to validate this association at the protein level using flow cytom-
etry. We used the Singapore Systems Immunology Cohort (SSIC)
(N = 135) and found significant association of FCER1A promoter SNP
2427837 to FCER1A protein levels in monocytes and not to baso-
phils, eosinophils or lymphocytes (Figure 1B-E).We then validated
this finding by analyzing additional samples with a more comprehen-
sive flow cytometry panel that allowed to gate out the four major
FCER1a-expressing immune cell subsets monocytes, plasmacytoid
DC (pDC), myeloid DC (mDC) and basophils. We found association
only to classical monocytes and pDC, however with opposite trends
(P =.0006, P = .03 respectively). We also show FCER1A mRNA levels
to be significantly differential for asthma phenotype in BAMSE and
SSIC cohort (P =.0086, P = .04 respectively).

Conclusion: Our study validates the candidate gene for this chromo-
some 1 allergy susceptibility locus as FCER1A and the relevant sub-

sets as classical monocytes and pDC. We propose genetic regulation
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in immune subsets control asthma susceptibility. However, further
studies aiming at combining the genetics and immune characterisa-

tion of FCER1A in cell subsets would help elucidate the contribution

(A)eQTLGen Figure

of each factor to disease. This might also help in providing targeted
therapy and fits in line with the overall aim of treating every patient

through a personalized approach.
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1122 | Personalised immunoinflammatory phenotypes of

children with acute viral bronchiolitis

Jones AC; Anderson DY; Galbraith $2; Fantino E; Gutierrez
Cardenas D?; Read JFY; Serralha M'; Holt BJY; Strickland DH?; Sly
PD? Bosco A'; Holt PG*?

Telethon Kids Institute, The University of Western Australia,

Perth, Australia; Child Health Research Centre, The University of

Queensland, Brisbane, Australia

Background: A subset of infants are hyper-susceptible to acute/se-
vere viral bronchiolitis(AVB), for reasons incompletely understood.
Studies in infants have been limited and mainly restricted to circulat-
ing cells, and systems-level studies of the underlying mechanisms
are urgently required.

Aim: Characterise cellular/molecular mechanisms underlying infant
AVB.

Method: PBMC and nasal scrapings were obtained from
infants(<18mths) and children(>18mths-5 years) during AVB and
post-convalescence. Immune response patterns were profiled by
multiplex analysis of plasma cytokines, flow cytometry, and tran-
scriptomics (RNA-Seq). Molecular profiling of group-level data uti-
lised a combination of upstream regulator and coexpression network
analysis, followed by individual subject-level data analysis employing
personalised N-of-1-pathways methodology.

Results: Group-level analyses demonstrated that infant PBMC re-

sponses were dominated by monocyte-associated hyper-upregulated

typel interferon signalling/pro-inflammatory pathways (drivers:
TNF, IL6, TREM1, IL1B), vs a combination of inflammation (PTGER2,
IL6) plus growth/repair/remodelling pathways (ERBB2, TGFB1,
AREG, HGF) coupled with Th2 and NK-cell signalling in children.
Age-related differences were not attributable to differential ster-
oid usage or variations in underlying viral pathogens. Nasal mucosal
responses were comparable qualitatively in infants/children, domi-
nated by interferon types 1-3, but the magnitude of upregulation
was higher in infants (range 6-48-fold) than children (5-17-fold). The
most complex/intense response profiles were observed in infants
manifesting febrile symptoms. N-of-1-pathways analysis confirmed
differential upregulation of innate immunity in infants and NK cell
networks in children, and additionally demonstrated covert AVB re-
sponse sub-phenotypes that were independent of chronological age.
Conclusion: Dysregulated expression of interferon-dependent path-
ways following respiratory viral infections is a defining immunophe-
notypic feature of AVB-susceptible infants, particularly those who
develop fever at infection, and is also observed in a subset of chil-
dren. Susceptible subjects appear to represent a discrete subgroup
who cluster based on (slow) kinetics of postnatal maturation of in-
nate immune competence.
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1537 | Mechanisms of airway remodeling unique to eosinophilic
asthma: Insights from differential gene co-expression analysis

Kozlik PY; Zuk J%; Czuma S?; Siwiec A'; Bazan-Socha S!

12nd Department of Internal Medicine Jagiellonian University Medical
College, Krakow Malopolska P, Poland; ?Agricultural University of
Cracow, Krakow Malopolska *°*™, Poland

Background: Heterogeneity of asthma makes search for targeted
treatment against airway hyperresponsiveness and remodeling
difficult. Gene co-expression analysis may elucidate differences in
pathogenesis of specific asthma phenotypes. We conducted a sys-
tems biology approach study to establish a list of genes differentially
co-expressed between eosinophilic and non-eosinophilic asthma pa-
tients and infer their possible role in the disease.

Method: A group of N = 40 non-smoking asthma patients (N = 20
presenting as eosinophilic asthma, i.e. >= 1% eosinophils in bron-
choalveolar lavage fluid at the time of sample collection). None of
the patients had active neoplastic disease, hyperthyroidism, heart
failure, autoimmune disease (e.g. Churg-Strauss syndrome), hepatic
or renal disease.

Peripheral blood of the patients was evaluated for mRNA expression
using hybridization to cDNA microarray Human MI ReadyArray”
and signals were detected with Innopsys ® Mapix software, v. 6.0.1,
resulting in expression profiles of 33519 gene products. Genomic
data were analyzed with Bioconductor v.3.7. software of the R en-
vironment v.3.5.0. Differential co-expression was established using
CoXpress R plugin. Biological interpretation of gene co-expression
patterns was supported by Gene Ontology (GO), KEGG (Kyoto
Encyclopedia of Genes and Genomes) and DO (Disease Ontology)
databases through visual analytics platforms Cytoscape and
NetworkAnalyst 3.0.

Results: 32 genes with the lowest differential gene co-expression
P-value were chosen for subsequent analyses. Among them, can-
didate genes which regulation and action may differentiate airway
remodeling mechanisms in eosinophilic asthma as compared to non-
eosinophilic asthma bear significance in the following areas: cyto-
megalovirus infection (e.g. ATP1B1), Th2 differentiation (e.g. CLC,
PSG2), cell proliferation and migration (RAPH1), production of in-
flammatory mediators (SRPRB), exocytosis (CABP5), smooth muscle
contraction (OR52I1), deposition of extracellular matrix (RECK), my-
ofibroblast differentiation (CCT7), angiogenesis (GPI).

Conclusion: Genes bearing known significance in asthma pathogen-
esis along with candidate genes of tentative role in the disease were

established in regard to a condition cognizable in clinical practice.

OAS 08
Atopic Dermatitis: New Insights

0277 | Sleep patterns and development of children with atopic
dermatitis

Torun EGY; Ertugrul A% Tekguc DC3; Bostanci I*

Health Science University Dr. Sami Ulus Maternity and Children
Training and Research Hospital, Department of Pediatrics., Ankara,
Turkey; 2Health Science University Dr. Sami Ulus Maternity and
Children Training and Research Hospital, Pediatric Allergy and
Immunology Department., Ankara, Turkey; *Health Science University
Dr. Sami Ulus Maternity and Children Training and Research Hospital,
Department of Pediatrics, Division of Developmental and Behavioral
Pediatrics., Ankara, Turkey; “Health Science University Dr. Sami Ulus
Maternity and Children Training and Research Hospital, Pediatric
Allergy and Immunology Department, Ankara, Turkey

Background: Atopic dermatitis (AD) is a chronic, recurrent inflam-
matory skin disease that begins in early childhood. Sleep problems
have increased in children with AD because of itching and scratch-
ing which interfere with falling asleep and maintenance of sleep.
Sleeping is necessary for the cognitive and behavioral development
of the child. The aim of this study was to evaluate sleep patterns and
the development of children with AD at an early age.

Method: A total of 80 children aged 0-36 months with AD were eval-
uated. The sleeping pattern of the participants was evaluated with
the Turkish version of the Brief Infant Sleep Questionnaire (BISQ),
and the developmental characteristics of the patients were evalu-
ated with the International Guide for Monitoring Child Development
(GMCD).

Results: The median age (IQR) of the patients was 6 (4.25-9) months,
63.7% of them were male. According to the BISQ questionnaire,
50% of the patients with AD had sleep problems. Sleep problems
were more frequent in patients with moderate-severe AD (P = .024).
There was a positive correlation both between the SCORAD index
and the number of night wakings(P =.009 r = 0.289)and between the
SCORAD index and nocturnal wakefulness time (P =.002 r = 0.347).
Male sex (OR: 3.78, P =.024, 95% Cl, 0.083-0.837), patients with AD
who were in the first 3 months of diagnosis(OR: 3.56, P = .020, 95%
Cl, 1,220-10,431) and the moderate-severe AD (OR: 5.09, P = .005,
95% Cl, 1,649-15,748) were determined as risk factors for sleep
problems. In 40 patients with sleep problems, only 65% of them
were described to have sleep problems according to their mothers’
statements. Totally, 12.5% of the patients needed developmental
support. Developmental delay was higher in patients with sleep
problems (P = .037). Multiple siblings (OR: 14,381, P = .019, 95%
Cl, 1,557-132,871) and the presence of sleep problems (OR: 8,011,
P =.024, 95% Cl, 1,764-36,387) were found to be risk factors for
developmental delay.

Conclusion: Sleep patterns and development of children with AD
may be affected at an early age. Mothers’ perception was good but

insufficient in detecting sleep problems. Boys with moderate-severe
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AD within the first 3 months after the onset of symptoms were at in-
creased risk of sleep problems. Children with AD who have multiple
siblings and sleep problems should be evaluated for developmental
delay and monitored closely in terms of developmental delay, par-

ticularly in the area of gross motor skills.

0379 | Anti-inflammatory activities of IL-37b on atopic
dermatitis via regulating AMPK-mTOR and intestinal metabolites-
dependent autophagy

Wong CKY; Hou T%; Hon KL?; Jiang P?; Tsang MSM?

IDepartment of Chemical Pathology, The Chinese University of Hong
Kong, Hong Kong, Hong Kong SAR; 2Department of Paediatrics, The
Chinese University of Hong Kong, Hong Kong, Hong Kong SAR

Background: Interaction between eosinophils and dermal fibro-
blasts is essential for allergic inflammation in atopic dermatitis (AD).
Autophagy plays a vital role in regulating immunity via distinct intra-
cellular signaling mechanism.

Method: Human eosinophil and dermal fibroblast co-culture
with AD-related cytokine IL-31/IL-33 stimulation, and MC903-
induced AD murine model were employed to investigate the anti-
inflammatory mechanism of regulatory IL-1 family cytokine IL-37, by
using the perspective of molecular biology, intestinal bacterial diver-
sity and metabolites.

Results: IL-37 inhibited IL-6, CXCL8, CXCL9 and CXCL10 pro-
duction in vitro, and upregulated autophagy-related LC3B and
AMP-activated protein kinase (AMPK) and down-regulated mam-
malian target of rapamycin (mTOR) expression in vitro and in vivo.
In CRISPR/Cas9 human IL-37b knock-in mice, IL-37b could also
decrease ear tissue swelling and the expression of inflammatory
cytokines and chemokines including IL-4, CCL2, IL-17A and trans-
forming growth factor-p, itching sensation and eosinophil infiltra-
tion. Furthermore, IL-37b could indirectly enhance in vivo autophagy
by regulating intestinal metabolites such as 3-methyladenine, aden-
osine monophosphate and 2-hydroxyglutarate, and suppress inflam-
mation by inhibiting innate immune response via the modulation of
intestinal metabolite cholic acid and gut microbiota.

Conclusion: In summary, IL-37b could significantly ameliorate
eosinophils-mediated allergic inflammation by enhancing its au-
tophagy and suppressing inflammatory response via regulating intes-
tinal bacteria and their metabolites in AD. Results therefore suggest
IL-37 is a promising anti-inflammatory cytokine for AD treatment.

0429 | Long-term dupilumab treatment for 100 weeks reduces
serum TARC and total IgE in patients with moderate-to-severe
atopic dermatitis

Beck LA Thaci D? Bissonnette R%; Deleuran M* Harel S°; Chen
Z%; Shumel B®; Rossi AB®

University of Rochester Medical Center, Rochester, United

States; University Hospital Schleswig-Holstein, Lubeck, Germany;
3Innovaderm Research, Montreal, Canada; *Aarhus University
Hospital, Aarhus, Denmark; 5Regeneron Pharmaceuticals, Inc.,

Tarrytown, United States; 5Sanofi Genzyme, Cambridge, United States

Background: Thymus and activation-regulated chemokine (TARC) is
expressed by Th2 cells and is implicated in the pathogenesis of atopic
dermatitis (AD). In most patients with moderate-to-severe AD, TARC
and total IgE concentrations are elevated and correlate with disease
severity. Dupilumab, a fully human monoclonal antibody, blocks the
shared receptor component for interleukin (IL)-4 and IL-13, key and
central drivers of type 2 inflammation in multiple diseases. Here we
assess the impact of long-term dupilumab treatment on TARC and
IgE concentrations in adults with moderate-to-severe AD enrolled in
a phase 3 open-label extension (OLE) trial.

Method: LIBERTY AD OLE (NCT01949311) assessed long-term
safety and efficacy of dupilumab 300 mg weekly in adults with
moderate-to-severe AD who had previously participated in con-
trolled dupilumab clinical trials (parent studies). We present TARC
and total IgE data from a subset of patients treated for at least
100 weeks. Data were analyzed descriptively based on available
samples at individual timepoints.

Results: At the cut-off date for this analysis (December 1, 2018),
288 patients had both TARC and IgE assessments for 100 weeks of
treatment: 57 dupilumab-naive patients; 226 re-treated patients (>
13 weeks between last dupilumab dose in parent studies and first
dose in the OLE); and 5 patients with continuous treatment (data not
shown). Median values of TARC and total IgE at the baseline of the
parent studies and the OLE study are shown in the Table. The me-
dian percent reduction in TARC concentration from baseline of par-
ent study for dupilumab re-treated and dupilumab naive was -73.5%
and -64.3% at Week 2, reaching -84.7% and -91.1% at Week 100,
respectively (Table). The median percent reduction in total IgE was
-45.1% and -5.1% at Week 4, reaching -88.1% and -84.6% at Week
100, respectively (Table). The safety profile was consistent with pre-
viously reported safety data for dupilumab.

Conclusion: Long-term dupilumab treatment, up to 100 weeks, led
to a substantial and sustained reduction in TARC and total IgE, both
in patients previously treated with dupilumab and in dupilumab-

naive patients.
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TARC and total IgE assessment in patients with both TARC and IgE data available at Week 100

Median (IQR) TARC at baseline of parent study, pg/mL
Median (IQR) TARC at baseline of OLE, pg/mL

Median (IQR) percent change from baseline of parent study in TARC at
Week 2 of OLE

Median (IQR) percent change from baseline of parent study in TARC at
Week 100 of OLE

Median (IQR) IgE at baseline of parent study, kU/L
Median (IQR) IgE at baseline of OLE, kU/L

Median (IQR) percent change from baseline of parent study in IgE at
Week 4 of OLE

Median (IQR) percent change from baseline of parent study in IgE at
Week 100 of OLE

IQR, interquartile range.

1115 | Worldwide survey shows that atopic dermatitis is
associated with a high disease burden in adolescents

Weidinger st Simpson EL% Silverberg JI%: Barbarot S*
Mina-Osorio P°; Rossi AB?; Brignoli L7; Saba G”; Guillemin I%;
Fenton MCé; Auziere 57; Boklage SHS; Eckert L’

University Hospital Schleswig-Holstein, Kiel, Germany; ?Oregon
Health and Science University, Portland, United States; 3The George
Washington University School of Medicine and Health Sciences,
Washington, United States; “Nantes University Hospital, Nantes,
France; 5Regeneron Pharmaceuticals Inc., Tarrytown, United States;
Sanofi Genzyme, Cambridge, United States; ’Kantar Health, Paris,
France; 8Sanofi, Lyon, France; °Sanofi, Chilly Mazarin, France

Background: Information on the disease burden of atopic dermatitis
(AD) in adolescents is lacking. This survey describes patient-reported
AD burden across severity strata worldwide.

Method: This cross-sectional, web-based, self-report survey of
children aged 0.5 to < 18 years was conducted in 18 countries in 5
regions. Parents were invited to participate without knowledge of
the survey topic; parents and children responded. Quotas were set
for age, sex, region (and urban/rural split in some countries) and a
weighting adjustment applied to obtain a representative population
for each country. We present disease burden results from adoles-
cents (12 to < 18 years) here. Adolescents were categorized as hav-
ing AD if: they self-reported ever being diagnosed with AD (eczema)
by a physician AND ever had an on and off itchy rash for = 6 months
AND had this rash in the past 12 months AND it was located in the

Dupilumab re-treated (n = 226)

2,281.6 (1,147.2 to 6,069.0)
1,393.5(694.2 to 2,907.1)
-73.5% (-84.7% to -51.0%)

-84.7% (-94.0% to -69.6%)

2,959.0 (447.0 to 10,000.0)
1,478.0(281.0 to 4,225.0)
-45.1% (-56.7% to -17.6%)

-88.1% (-93.3% to -80.8%)

Dupilumab naive (n = 57)
2,781.1(1,155.1 to 11,917.0)
1,830.1 (853.7 to 6075.3)
-64.3% (-88.4% to -45.3%)

-91.1% (-96.2% to -62.5%)

4,160.0 (754.0 to 10,000.0)
2,357.4(359.8 to 5,781.1)
-5.1% (-30.5% to 33.1%)

-84.6% (-91.4% to -78.9%)

elbow folds, behind the knees, in front of the ankles, under the but-
tocks or around the neck, ears or eyes. Severity of their AD in the
past week was rated by patient global assessment (PtGA) as clear/
mild, moderate or severe. Adolescents reported the impact of their
AD on itch, sleep and pain in the past 24 hours using numerical rat-
ing scales (0 = none to 10 = most severe). Health-related quality
of life (HRQol) in the past week was assessed using the Children's
Dermatology Life Quality Index (CDLQI) (O = no effect to 30 = larg-
est effect). Adolescents also reported atopic comorbidities and days
missed from school in the past 4 weeks for AD-related reasons.
Results: Among 3078 adolescents with diagnosed AD, 56.2% had
clear/mild AD, 37.9% moderate AD, and 5.7% severe AD. Overall
mean+SD (median) scores by AD severity (clear/mild / moderate /
severe) were 9.5 + 7.5 (9)/14.7 + 6.9 (15)/21.3 £ 7.6 (22) for CDLQI;
3.8+2.7(4)/6.0+£2.3(6)/7.6 +2.4(8)foritch; 3.5+2.8(3)/5.5+2.6
(6)/7.2 £ 2.4 (8) for sleep impact and 3.6 + 2.8 (3)/5.6 + 2.4
(6)/7.3 = 2.5 (8) for pain (Table). Most adolescents reported > 1 at-
opic comorbidity (93.0%/95.1%/98.3%). Many reported missing > 1
school day in the past 4 weeks (71.7%/86.7%/87.0%) for mean+SD
(median) of 4.7 £+ 5.6 (3)/8.0 = 7.1 (6)/12.1 + 8.7 (10) days (Table).
Regional data are shown in the Table.

Conclusion: AD is a multidimensional condition that affects HRQoL
in adolescents. Disease burden reported by adolescents with mod-
erate or severe AD was substantial across multiple domains, includ-
ing CDLQI, symptoms (itch, sleep, pain), atopic co-morbidities and

missing school.
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Self-report by adolescents with clear/mild / moderate / severe AD?

d

Eurasia/Middle

WILEY-L2

Europe® North America® Latin America East® Asia’ Overall

n (unweighted base) 650 /368 /52 214 /164 /35 495 /332 /46 246 /187 /23 167 /92 /4 1772 /1143 /160

CDLQI (past week) (0=no 7.0+ 7.0(5) 8.0+8.1(4) 10.1 + 6.8 (10) 12.7 +8.0(11) 49+56(3) 9.5+7.5(9)
effect on HRQolL to /137 +7.1 /13.8 £ 7.5 (13) /15.4 £ 6.6 (16) /15.1 + 6.3 (15) /11.1+£7.5(11) /14.7 £ 6.9 (15)
30 = largest effect on (13) /21.8 +£7.1(23) /22.8+6.4(24) /18.3+9.7(17) /22.8 £ 8.6 (30) /21.3+7.6(22)
HRQol) /20.0 + 6.8

(20)

Itch intensity (last 3.2+2.6(3) 3.3+2.7(3) 3.9+27(4) 4.6 +2.7(5) 3.1+£2.6(3) 3.8+2.7(4)

24 hours/today) (0 = no /5.6 £2.2 (6) /5.7 £ 2.4 (6) /6.0 2.4 (6) /6.2 £2.2(6) /5.6 £ 2.4 (6) /6.0 2.3 (6)
scratching/itching to /7.7 £1.7 (8) /7.8 +1.8(8) /7.6 £2.5(8) /6.9 £3.1(8) /7.7 £ 3.2 (10) /7.6 £2.4(8)
10 = worst scratching/

itching possible)

Sleep quality (previous 2.8+2.6(2) 29+2.7(2) 3.8+2.7(4) 4.4 +2.8(4) 2.4+23(2) 3.5+2.8(3)
night) (O = best sleep /5.2+2.3(5) /5.4 +2.5(5) /5.8 2.6 (6) /5.5+2.6(6) /4.7 + 2.8 (5) /5.5 + 2.6 (6)
possible to 10 = worst /7.4 +1.7(8) /7.0 +2.0(7) /7.8 +£2.3(8) /6.1 £3.1(7) /8.2 £ 2.2 (10) /7.2 +2.4(8)
sleep possible)

Pain intensity (last 3.0£2.7(2) 29+29(2) 3.8+2.8(4) 4.4 +2.8(4) 1.9+2.4(1) 3.6 +2.8(3)

24 hours/today) (0 = no /5.4 +2.2(6) /5.3+2.3(5) /6.0 2.4 (6) /5.6 £ 2.5 (6) /4.7 £ 3.0 (5) /5.6 £ 2.4 (6)
pain to 10 = worst pain /7.2+1.9(7) /7.5 +1.4(8) /7.6 £2.5(8) /6.3 +3.4(7) /6.6 £2.8(7) /7.3 +2.5(8)
possible)

>1 atopic comorbidity® 84.8 /89.2 91.2/91.2/95.5 94.8/97.0/100 97.3/99.7 /97.2 96.3 /90.2 /100 93.0/95.1/98.3

/98.7

>1 school day missed for 53.7/79.6 53.9/71.3/79.3 82.4/94.0/89.5 87.5/95.3/90.2 32.4/54.5/79.7 71.7 /86.7 /87.0
AD-related reasons (past /87.5
4 weeks)

School days missed for 3.4+54(1) 3.3+4.8(1) 5.4+5.1(4) 6.3+6.4(4) 1.9 +4.6 (0) 4.7 +5.6(3)
AD-related reasons (past /7.3 +7.6(5) /6.4 +7.4(4) /9.0 6.9 (7) /8.1+6.4(6) /4.8 +71(2) /8.0 7.1 (6)

4 weeks) /11.0 £ 9.5 (8) /10.2 £ 8.3 (10) /151+8.5(17) /8.6+6.1(8) /12.7 £10.9(12) /12.1+8.7(10)

Data are mean+SD (median) or %.

@ By PtGA during the past week.

b France, Germany, Italy, Spain, United Kingdom.

¢ Canada, United States.

d Argentina, Brazil, Colombia, Mexico.

€ Israel, Kingdom of Saudi Arabia, Russia, Turkey, United Arab Emirates.
f Japan, Taiwan.

& Asthma, allergic rhinitis, allergic conjunctivitis, seasonal allergies, food allergies, chronic rhinosinusitis, nasal polyps, allergic urticaria, eosinophilic

esophagitis or atopic keratoconjunctivitis.

1127 | Genetic polymorphisms of CD14 and TLR-4 and utility of
probiotic therapy in adults with atopic dermatitis

Bisyuk Y*; Litus O'; Derkach N; Litus V*; Dubuske LM??
IShupyk National Medical Academy of Postgraduate Education, Kyiv,
Ukraine; llmmunology Research Institute of New England, Gardner,
United States; 1George Washington University School of Medicine,
Washington, United States

Background: The risk of atopic dermatitis development can be as-
sociated with genetic polymorphisms of the CD14 and TLR-4 genes.
Probiotics may modulate chronic inflammation in atopic skin.

Method: The A-896G of the TLR-4 gene and C-159T polymor-
phism of the CD14 receptor gene polymorphism were studied in

96 patients with atopic dermatitis. The control group included 90

non-atopic subjects. To evaluate the efficacy of the probiotics all pa-
tients were divided into three groups. The first group was selected
from patients with CC genotype (C-159T) who received standard
therapy and probiotics. The second group included patients with CC
genotype who received only standard therapy. The third group in-
cluded patients with TT genotype (C-159T) who received standard
therapy and probiotics. The SCORAD and DLQI parameters were
evaluated on Day O, 14 and 28. The level of IL-4, IL-5, IL-10, TGF-f
cytokines was determined on Day 0 and Day 28.

Results: In the control group the frequency distribution of genotypes
(AA - 71 (78.9%), AG - 18 (20.0%), GG - 1 (1.1%)) was significantly
different (y2 = 7.46, P = .024) from those with atopic dermatitis (AA
- 58 (60.4%), AG - 36 (37.5%), GG - 2 (2.1%)). In the control group
the frequency distribution of genotypes (CC - 20 (22.2%), CT - 48
(53.3%), TT - 22 (24.5%)) was significantly different from that with
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atopic dermatitis (CC - 39 (40.6%), CT - 37 (38.5%), TT - 20 (20.9%),
¥2 = 7.45, P = .024). The addition of probiotics to standard treat-

ment significantly increased the effectiveness of treatment of atopic

dermatitis in adults with the exogenous form and CC genotype (C-
159T), confirmed by clinical and immunological parameters.
Conclusion: The risk of atopic dermatitis development and efficacy
of probiotics therapy are associated specific genetic polymorphisms
of CD14 and TLR-4.

1477 | Maternal serum lipids at birth are associated with eczema

at age 1, 4, 10 and 18 years in offsprings

Chen S%; Karmaus WJJY; Anthony T?; Arshad H®; Jones D?
1University of Memphis, Memphis, United States; 2Michigcm State
University, East Lansing, United States; 3The David Hide Asthma and
Allergy Research Centre and the University of Southampton, Newport,
United Kingdom

Background: Eczema may be related to a deficiency in lipids.
Unsaturated fatty acids are also used to treat eczema. Using an un-
targeted metabolomic profiling, the aim was to identify lipids in ma-
ternal serum that are linked to the development of eczema in their
offspring.

Method: Isle of Wight (loW) is a three-generation birth cohort. We
analyzed maternal serum samples from the FO-generation of loW
and assessed their association with eczema in the F1 children re-
peatedly measured at age 1~2, 4, 10 and 18 years. Untargeted chem-
ical analyses for maternal serum specimen collected at birth using
liquid chromatography-mass spectrometry (LC-MS), were conducted
to identify fatty acid components of lipids and acidic lipophilic com-
pounds (negative ion mode). We applied generalized linear mixed
models with repeated measurements to identify lipid compounds
that are associated with eczema while adjusting age, gender, history
of maternal and paternal eczema. In addition, effects of maternal li-
pids on offspring eczema may differ over the age of the offspring.
Hence, interaction effects between lipid compounds and age (1 to
18 years old) were included in the explanatory models. If the interac-
tion effects were not statistically significant (P > .05), we only tested
the main effect of lipids on eczema with regardless of time.

Results: After correction for degradation, 2,286 lipid compounds
were identified in maternal serum at birth after adjusting multiple
testing using False Discovery Rate (FDR) methods. 226 lipid com-
pounds were discovered to be associated with eczema, of which 196
lipid compounds were differentially associated with eczema over
time and 30 lipid compounds were related to eczema at all age 1~2,
4, 10 and 18. Of these candidate lipids, the following known lipids
were statistically significant: SM (d40:1) and 5-a-pregnane-3-, 20-a,
21-triol 3-sulfate. 5-a-pregnane-3-, 20-a, 21-triol 3-sulfate is a neu-
roactive steroid that binds with GABA receptor, which is known to
be related to eczema.

Conclusion: Maternal metabolism of lipids or its inheritance may af-
fect the skin permeability and might thus alter the susceptibility to

eczema.
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0083 | Involvement of IL-5/eosinophils in acquisition of steroid
resistance in a severe asthma model

Nabe T; Matsuda M; Nomura M; Takemoto N; Terakawa R;
Kitatani K
Setsunan University, Osaka, Japan

Background: Although corticosteroid is a main therapy for asthma,
it has been known that 5-10% of asthma patients are resistant to the
steroid therapy. However, mechanisms underlying the acquisition of
steroid resistance have been unclear. On the other hand, we have re-
ported that when sensitized mice were challenged with a high dose
of antigen, asthmatic responses such as development of airway re-
sistance were resistant to dexamethasone treatment. Objective of
this study is to elucidate whether IL-5/eosinophils are involved in the
acquisition of steroid resistance using the murine model of severe
asthma.

Method: OVA-sensitized BALB/c mice were intratracheally chal-
lenged with OVA atadose of 5 or 500 pg/animal four times. Infiltration
of eosinophils and neutrophils into the lung were assessed by bron-
choalveolar lavage 1 day after the 4th challenge. Development of
airway remodeling such as airway epithelial thickening, mucus accu-
mulation and subepithelial fibrosis were histologically evaluated by
periodic acid Schiff attaining and Masson trichrome staining 1 day
after the 4th challenge. Dexamethasone (1 mg/kg) and/or anti-IL-5
mAb (TRFK-5, 50 pg/animal) was intraperitoneally administered dur-
ing the multiple challenges.

Results: (1) Infiltration of eosinophils and neutrophils into the lung,
and the development of airway remodeling in the 5 pg OVA-induced
model were significantly suppressed by dexamethasone. However,
those asthmatic responses in the 500 pg OVA-induced model were
not inhibited by dexamethasone. (2) Under the treatment with anti-
IL-5 mADb, in which the eosinophil infiltration was selectively and
strongly reduced, the steroid resistance on the development of air-
way remodeling in 500 pg OVA-induced model was partly but sig-
nificantly cancelled.

Conclusion: It was suggested that mechanisms associated with IL-5/
eosinophils are involved in the acquisition of steroid resistance in the
severe asthma of mice. Clinical effectiveness of anti-IL-5 antibody
and anti-IL-5Ralfa antibodies may be associated with improvement
of sensitivity to corticosteroids in asthma patients.
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0428 | Metabolic biomarkers from a severe food-pollen allergy
model classify uncontrolled asthmatic patients

Obeso D2 Villasefior A% Barbas C'; Barber D% Escribese M?
ICentro de Metabolémica y Bioandlisis CEMBIO Facultad de Farmacia,
Universidad San Pablo-CEU, CEU Universities, Urbanizacién
Monteprincipe, Madrid, Spain; ZInstituto de Medicina Molecular
Aplicada ™MA Departamento de Ciencias Médicas Bdsicas, Facultad
de Medicina, Universidad San Pablo CEU, CEU Universities Madrid,
Espana, RETIC ARADYAL RD16/0006/0015, Instituto de Salud Carlos
1ll, Madrid, Spain

Background: In a previous study from our group, statistically sig-
nificant metabolites were found to be altered on a model of severe
allergic inflammation using metabolomics. Those metabolites are
related to energetic metabolism, lysophospholipid and sphingolipid
metabolisms. We hypothesize that these metabolites should also
be altered in other allergic inflammatory diseases, such as asthma.
Asthma is a multifactorial disease characterized by airway hyper-
responsiveness, obstruction, remodelling, and inflammatory infiltra-
tion. Target metabolomics offers a novel approach to evaluate a set
of previously selected metabolites.

Method: Patients with asthma and sensitized to HDM were re-
cruited and classified into two groups, according to their response
to treatment, as controlled with inhaled corticosteroids (ICS group;
n = 5) and uncontrolled (UC group; n = 5) asthmatic patients. Sera
were collected and samples were analysed using liquid chromatog-
raphy coupled to mass spectrometry with a triple quadrupole ana-
lyser (LC-QQQ-MS). 28 metabolites were measured, encompassing
organic acids, fatty acids, amino acids and peptides, sphingolipids,
carnitines, and lysophospholipids.

Results: The concentrations obtained from the 28 metabolites were
represented in a non-supervised model, which showed a clear sepa-
ration between ICS from UC asthmatic patients. Additionally, we
observed that one patient from the ICS group was clustered close
to the UC patients. Surprisingly, the revision of the clinical history
showed this patient was suffering from HDM-asthma for more than
40 years. This fact assesses the robustness of the model. Moreover,
after discriminant analysis of the groups using multivariate PLS-DA
and OPLS-DA models, the separation between groups was con-
firmed. Univariate analysis between groups showed that 11 out of
28 metabolites were significantly different, including Lactic acid,
Pyruvic acid, L-carnitine, Phenylalanine, LPC 18:0 and LPC 18:1,
amongst others.

Conclusion: Our results show that this set of metabolites has a
great potential to be used in the stratification of patients in allergic
inflammation-related diseases. These findings support the hypoth-
esis that all the inflammatory diseases might have both common and
specific features. Nevertheless, further studies are needed to vali-
date these findings.

0672 | Does shifting from a risk to a protective gut microbiome
provide protection against allergic airway disease after house dust
mite (HDM) challenge?

Mansfield LS*; Moya Uribe I'; Terauchi HY; Bell JAY; Ethridge AD%;
Arshad SH%; Ewart SL*

lMichigan State University, East Lansing, United States; ZUniversity of
Southampton, Southampton, United Kingdom

Background: Previously, we showed that germ free mice trans-
planted with fecal microbiota from 3-month-old children that devel-
oped persistent eczema had higher responses to house dust mite
allergen (HDM) than mice with mouse microbiota (M°microbiota).
This human risk microbiota (H“microbiota) also impacted overall
elastic properties of the airways in the mice including resistance and
elastance. Here, we hypothesized that 1) an allergy-associated gut
microbiome can be replaced by a protective microbiome, and 2) that,
once established, this transplant could significantly improve lung
function and decrease allergic responses after HDM challenge.
Method: C57BL/6 mice carrying a human allergic risk microbiota
(HYmicrobiota) acquired vertically from their parents were given an-
tibiotic (ABX) treatment for 1 week, then they were either trans-
planted with a fecal slurry from the “protective” mouse microbiota
(M°microbiota) or sham inoculated with sterile saline to allow natural
recovery of their gut microbiome after antibiotics were removed.
Four weeks after transplant, all mice except for saline controls were
given HDM allergen and tested for lung function and allergic airway
responses. Six experimental groups were used: 1) Momicrobiota (no
ABX, no transplant, saline), 2) Momicrobiota (no ABX, no transplant,
HDM), 3) M°microbiota (ABX, no transplant, HDM), 4) HUmicrobiota
(no ABX, no transplant, saline), 5) H'microbiota (ABX, no transplant,
HDM), and 6) "“microbiota (ABX, M°microbiota transplant, HDM).

Results: The “protective” M°

microbiota transplant successfully re-
placed the MYmicrobiota “risk” microbiome and partially restored
lung resistance and compliance and decreased the number of inflam-
matory cells in the lungs. Yet, the M°microbiota transplant did not
reduce all types of inflammatory cells or decrease IgE levels that can
promote allergic responses.

Conclusion: We accepted our hypothesis that an allergenic gut mi-
crobiome can be replaced by a protective microbiome. However,
lung function and inflammatory indices responded differently to a
“protective” gut microbiota transplant. More work is needed to un-
derstand the mechanisms and timing underlying improvements and
lack of improvements in allergic responses after transplant.
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0620 | Profile of a case series of patients with adverse reactions

to iron at a tertiary hospital in Madrid, Spain

Palomino LE; Chica V; Cabrera R; Berges P; Solano E; De La Hoz B;
Antolin D

Hospital Universitario Ramén y Cajal, Madrid, Spain

Background: Intravenous (V) and oral Iron therapy are commonly
used in anemia due to iron deficiency or malabsorption. This treat-
ment is considered a safe procedure, but adverse events comprising
hypersensitivity reactions could develop, although the former sel-
domly occur. We aim to present a case series of 10 patients who had
suffered adverse reactions to iron therapy.

Method: This is a retrospective case series study, which evalu-
ates patients who were under treatment with iron between 1994
and 2019. Data were retrieved by the use of a metasearch engine
(Excalibur®) for electronic health records, available at our hospital.
The following variables were assessed: 1. Age; 2. Gender; 3. Iron for-
mulation; 4. Administration route (IV/oral); 5. Latency period (early/
late phase); 6. Symptoms; 7. Provocation test/formulation of iron
tested; 8. Desensitization/formulation of iron used.

Results: The mean age of the patients who developed iron adverse
reactions (IAR) was 45.5 years old. The ratio of IAR was 5:1 (Females:
Males). Iron formulations that cause IAR were with oral ferrous sul-
fate (n = 5), intravenous sucrose iron (n = 3), intravenous carboxy-
maltose iron (n = 1) and oral gluconate iron (n = 1). 70% of the IAR
were immediate and 30% were late phase reactions. 100% of late
IAR were with ferrous sulfate (n = 3); therefore, all immediate IAR
were caused by other formulations (n = 7). The symptoms described
were urticaria (n:8), angioedema (n:1), abdominal pain (n:1) and fever
(n:1). A total of 10 provocations were made, 8 of them with the iron
involved in the initial reaction (3+/5-) and 2 of them with other
iron formulations (2-). A successful desensitization was performed
with ferrous sulfate in the patient with positive provocation to this
formulation.

Conclusion: 1. Ferrous sulfate was the culprit iron formulation in-
volved in most cases and accounts for all the late phase reactions
in our series.

2. Up to 50% of patients finally were diagnosed as iron
hypersensitivity.

3. All patients were able to receive treatment successfully, by desen-
sitization and controlled negative provocation approaches against

alternative iron formulations.

1349 | Proactive penicillin de-labeling in pregnant patients:
Safety and outcomes

Ml; Zhang E? Paquette V343, Watt M>; Mcclymont E>S,
Elwood C>¢

Division of Allergy and Immunology, Department of Medicine,
Department of Pediatrics, University of British Columbia, Vancouver,
Canada; 2Faculty of Medicine, University of British Columbia,
Vancouver, Canada; *Children's and Women's Department of
Pharmacy, Vancouver, Canada; 4Faculty of pharmaceutical sciences,
University of British Columbia, Vancouver, Canada; >Women's Health
Research Institute, Vancouver, Canada; 6Department of Obstetrics and
Gynecology University of British Columbia, Vancouver, Canada

Background: 10% of the population report a penicillin allergy; how-
ever, up to 90% of these individuals are not allergic. Over half of
all pregnant women require penicillin-based antibiotics during deliv-
ery. Pregnant patients with unconfirmed penicillin allergies receive
alternative antibiotics which are less effective and safe, resulting in
higher surgical site infection rates, longer hospital stays and expo-
sure of broad spectrum antibiotics to the neonate. Few studies have
assessed the safety of penicillin allergy evaluation in pregnancy. Our
study is the first to focus on proactive penicillin allergy assessment
during pregnancy.

Method: Pregnant patients delivering at B.C. Women's Hospital and
Health Center are referred to our dedicated interdisciplinary penicil-
lin allergy clinic. The study is divided into two phases. Patients with
a clear non-allergic history were de-labelled on history alone. Phase
one: all patients are skin tested; if negative, they undergo oral chal-
lenge to amoxicillin. Phase two: patients are risk stratified based on
a structured questionnaire. Low risk patients are given a direct oral
challenge. Patients at risk for an immediate receive skin testing fol-
lowed by direct oral challenge if negative. For both, patients with
positive skin tests are not oral challenged.

Results: Between July 5, 2019 and January 10, 2020, 48 patients
were assessed. In phase 1 (4 months), 23 patients received skin test-
ing followed by oral challenge, with all 23 being de-labelled. One pa-
tient was de-labelled through history alone. Phase 2 (3 months), 16
received direct oral challenge and 7 received selective skin testing
based on history with subsequent challenge. 1 patient had no testing
performed, as she had tolerated amoxicillin. No patients had positive
skin tests, acute reactions to oral challenge or delayed rashes. All 48
were successfully de-labelled.

Conclusion: Rates of true penicillin allergy in pregnant patients are
low, similar to the general population. Both universal skin testing fol-
lowed by oral challenge and selective skin testing are viable strat-
egies to approach penicillin allergy de-labeling during pregnancy.
Selective skin testing is more cost effective. Direct oral challenge
of low risk pregnant patients is a safe option, and ongoing data are
being collected for a direct benefit of changes in antibiotic prescrib-
ing during birth.
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1526 | Flexible and rigid dendrimer-based nanostructures for
cell effector studies in the context of amoxicillin allergy

Ayane AT'2: Benedé S°; Rodriguez-Nogales ALZ Malagon pl2,
Fernandez TD? Rodriguez MJZL: Torres MJ?5%°; Montafez MI%!
!Andalusian Centre for Nanomedicine and Biotechnology-BIONAND,
Mdlaga, Spain; ?Allergy Research Group, Instituto de Investigacién
Biomédica de Mdlaga-IBIMA, Mdlaga, Spain; *Instituto de
Investigacién en Ciencias de la Alimentacién, Madrid, Spain; “Allergy
Unit, Hospital Regional Universitario de Mdlaga, Mdlaga, Spain;
*Departamento de Medicina, Universidad de Mdlaga. Facultad de

Medicina, Mdlaga, Spain

Background: Dendrimers are monodisperse synthetic carriers that
can be perfectly characterised. Amoxicilloyl-dendrimer conjugates
have proved to be recognised by amoxicillin specific IgE. These IgE-
antigen complexes may induce effector cell activation and thus an
immediate allergic response. Herein we designed well-defined rigid
and flexible multivalent nanostructures of different sizes decorated
with amoxicilloyl units. We hypothesise that the distance between
epitopes may be relevant for the immune complex morphology and
effector cell degranulation.

Method: Flexible nanostructures were synthesised introducing
polyethylene glycol (PEG) linkers (of different lengths) between
two dendrons, whereas rigid nanostructures involved the use of
dendrimers. The conjugates were accomplished by reaction of
PolyAMidoAMine dendrimers/dendrons with amoxicillin  (AX).
Their chemical structures and dimensions were studied by Nuclear
Magnetic Resonance. Allergenic activity was determined using cell
activation assays. Mouse-bone-marrow-derived mast cells were
passively sensitised with a mouse anti-AX IgE monoclonal antibody.
Likewise, human mast cells were passively sensitised with sera from
3 AX-allergic and 3 AX-tolerant subjects. The degranulation assays
were performed by stimulation of mouse or human mast cells with
amoxicilloyl-dendrimer conjugates and measuring p-hexosaminidase
or histamine release, respectively. An optimised negative-stain elec-
tron microscope was used to study the morphology of the antibody-
nanoarchitecture complex.

Results: The rigid construct based on G,-PAMAM with sixteen end
valency did not result in a substantial marker release. However,
the PEG-spaced architectures (containing PEG of molecular weight
6000, 8000 and 10000) displaying the same amoxicilloyl units
as G,-PAMAM have shown responses of greater than 15% -
hexosaminidase or 50% histamine release. Likewise, the larger gen-
erations of the rigid structures with 32, 64 and 128 end epitopes
have also resulted in degranulation of sensitised cells. The immune
complex shape was similar for the diverse nanostructures, showing
the clustering of IgE according to the antibody:nanostructure ratio.
Conclusion: The results establish that besides the presence of the
antigenic determinant, conjugate architectural features are impor-
tant for cell degranulation. In fact, a cross-linking process involving
a distance of 18 and 20 A between epitopes of amoxicillin is optimal

for effector cell activation.
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0601 | Adherence to hymenoptera venom immunotherapy: Real-

life data from Austria

Fragner Ml'z; Moser Jl*z; Trautinger F1’2; Hafner C12

!Department of Dermatology and Venereology, University Hospital St.
Poelten, Karl Landsteiner University of Health Sciences, St. Poelten,
Austria; ’Karl Landsteiner Institute of Dermatological Research, Karl

Landsteiner Gesellschaft, St. Poelten, Austria

Background: Hymenoptera venom allergy (HVA) is one of the most
common causes of severe anaphylaxis in adults. Venom-specific
immunotherapy (VIT) can reduce the risk for subsequent systemic
reactions to hymenoptera venom. Adherence to VIT is of utmost im-
portance for its effectiveness. The aim of this study was to evaluate
the adherence to VIT in patients with hymenoptera venom allergy,
and to identify the reasons that lead to premature discontinua-
tion. Furthermore, we aimed to identify risk factors associated with
non-adherence.

Method: In this cross-sectional questionnaire study, we enrolled 259
patients with HVA who had completed the buildup phase of VIT at
our department between 2010 and 2016. All patients were informed
in writing prior to a structured telephone interview. Data were col-
lected on age, sex, culprit insect, tryptase concentration, degree of
preceding sting reaction, preventive antiallergic medication during
therapy, venom specific IgE concentration, duration of VIT, and rea-
sons for premature discontinuation. Patients were considered as ad-
herent to VIT when continued for at least 3 years or still ongoing at
the time of the interview.

Results: One hundred ninety-five patients (75.3%) were treated
with vespid venom, 51 patients (19.7%) received bee venom and
13 (5%) patients received both. Among those 195 patients (75.3%)
completed the interview. Twenty-eight patients (14.4%) discontin-
ued VIT before the 3-year treatment had ended. The most common
causes for discontinuation were personal reasons followed by in-
convenience, adverse reactions and lack of information about the
foreseen duration of VIT. 52.3% (n = 102) of the study population
underwent VIT over a time course of at least 3 years. 33.3% (n = 65)
were still on treatment at the time of the interview. A patient age of
less than 31 years was associated with premature discontinuation of
VIT (P = .006; HR: 2.83; 95% Cl: 1.35-5.97). On the other hand, fre-
qguent occupational and recreational exposure to hymenoptera was
associated with a longer adherence to VIT (P = .011; HR: 0.16; 95%
Cl: 0.04-0.66).

Conclusion: Overall, adherence to VIT was high in this study popula-
tion. Older patient age and frequent exposure to hymenoptera were
associated with a longer adherence to VIT. Providing structured and
understandable medical education, especially to younger patient
populations, may be crucial to further increase patient adherence
to VIT.
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0647 | Venom immunotherapy in predominant Api m 10
sensitization: Does it work?

Vega Castro Al’z; Martinez MS; Pena MI1'2; Beitia JM1'2; Mateo
Borrega MBY2 Cardenas R Rodriguez Gil D3

lHospital Universitario de Guadalajara, Guadalajara, Spain; 2Spanish
Thematic Network and Co-operative Research Centre ARADYAL,
Center RD16/0006/0023, Madrid, Spain; Diater Lab, Leganes, Spain

Background: Honeybee sensitization profile might be of relevance
for the success of venom immunotherapy (VIT). Some authors sug-
gest than predominant IgE sensitization to Api m 10 can be a risk
factor for treatment failure in honeybee VIT, since Api m 10 can be
underrepresented in the extracts available for VIT and has demon-
strated rapid degradation in venom extracts stored in solution.
Method: Patients who have been suffered a systemic reac-
tion after a bee sting and diagnosed with Apis mellifera venom al-
lergy were treated with A. mellifera VIT (Pharmalgen ALK-Abelld).
Specific IgE (slgE) against total bee venom and bee venom allergens
(ImmunoCAP) was determined. VIT was administered using a build-
up cluster schedule of 6 doses in 2 weeks interval (4+2). Systemic
adverse reactions were recorded. VIT efficacy was assessed by out-
patient honeybee sting challenge and/or field sting.

Results: Fifty-one patients were included: 43 man, 8 women with
a median age of 46.2 years (IQR 35.6 - 54.6 years). Thirty-eight pa-
tients (74.5%) were sensitized to Api m 10. In half of them (37% of
the total sample) the value of sIgE to Api m 10 was more than half the
value of sIgE to the complete bee venom.

Only 3 patients developed a SAR with VIT and 15 out of 19 of those
patients were stung (12 sting challenge, 3 field sting) without pre-
senting any reaction, even though all of them were treated with the
standard 100 pg dose.

Conclusion: We found no significant association between sIgE Api
m 10 predominant sensitization and lack of efficacy of VIT. The use
of freshly reconstituted therapeutic venom extracts could be a key
point to avoid allergen losses and ensure treatment success in our

patients.

0939 | The effect of specific Hymenoptera venom
immunotherapy using the ultra-rush method on immunoregulatory
properties of T and B Lymphocytes and serum cytokine

concentration

Chcialowski A'; Zakrzewski AL Martyna C? Urbanska W1
Stankiewicz W?; Kruszewski J'; Szymanski L2

lMiIitary Institute of Medicine, Warsaw, Poland; 2Military Institute of
Hygiene And Epidemiology, Warsaw, Poland

Background: The emergence of tolerance during Hymenoptera
venom immunotherapy (VIT) using the ultra-rush method is a
complex process associated with the simultaneous activation of

several mechanisms at the T, B, and effectors cell level. Classical

subcutaneous immunotherapy in the course of allergy to airborne
allergens induces an anergy of specific T lymphocytes by demon-
strating a decrease in T and B Lymphocyte proliferation under the
influence of specific allergen stimulation. The immune mechanism of
acquiring rapid tolerance to insect allergens during VIT has not yet
been fully understood.

Method: We have analyzed concentration of 30 cytokines and
chemokines in serum using Luminex system (e.g. IL-1b, IL-1ra, IL-4,
IL-6, IL-8, IL-10, IL-12, IL-13, IL-15, IL-17, G-CSF, IFN-g, IP-10, MCP-
1, TNF-a, VEGF, TGF-b1, TGF-b2, TGF-b3), complement system
(C3, C4, C5) and lymphocyte subpopulations using flow cytometry
(CD3+, CD3- CD19+,CD3+CD4+, CD3+CD8+, CD3- CD16+CD56+,
CD3+CD16+CD56+, CD3+HLA-DR, nTreg) of 40 patients with
Hymenoptera venom allergy (lll and IV Muller grade) classified to
ultra-rush treatment in three-time points (before start of therapy,
2 and 6 weeks after treatment) as well as 40 volunteers as control
group.

Results: We have found that VIT significantly influences the immune
system by inducing changes in the complement system, cytokine se-
cretion, and lymphocyte subpopulations. The study group at time O
has a significantly higher percentage of T and B lymphocytes com-
pared to the control group. What is more, the study group at time O is
characterized by a decreased percentage of neutrophils. VIT caused
adecrease in C3, C4, C5 activity in the study group. The study group
is also characterized by decreased IL-4 and MCP-1 concentrations
which did not change during the treatment. Patients with venom
allergy have a higher percentage of CD3+CD4+helper T cells com-
pared to the study group; however, the VIT leads to normalization of
the number of these cells 2 weeks after the first dose of treatment.
Finally, the decreased concentrations of G-CSF and TGF-beta2 in
patients at time O has normalized in 2 weeks after treatment and
remained at the same levels after 6 weeks.

Conclusion: Preliminary test results suggest that VIT has immu-
noregulatory properties influencing (normalizing vs control group)
of G-CSF, TGF-beta2 concentration, and CD3+CD4+helper T cells
percentage. Treatment does not influence the concentrations of IL-4
and MCP-1 for 6 weeks.

1136 | Development of a specific IgE immunoassay for Asian

hornet venom (Vespa velutina)

Makaraviciute A'; Arenas L?; Marklund C*; Bohman S*; Marknell
Dewitt A

IR&D, Thermo Fisher Scientific, Uppsala, Sweden; 2Servicio de
Alergologia, Hospital Meixoeiro-EOXI, Vigo, Spain; Special Allergen

Service, Thermo Fisher Scientific, Uppsala, Sweden

Background: Asian hornet (AH; Vespa velutina) is an Asian wasp
which migrated to Southern Europe during the last decades. Several
articles report attacks on people causing severe allergic reactions.
It is important to identify the sensitizing species e.g. when select-

ing extracts for immunotherapy. If a specific IgE (sIgE) test is not
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available for a certain species, a test from a related species is often
used. sIgE tests are available for several species from the Vespidae
family, but not for AH. We therefore set out to develop ImmunoCAP
Asian hornet to investigate sensitization patterns using serum from
wasp allergic subjects.

Method: A prototype ImmunoCAP Asian hornet was developed and
the research use only test was utilized in a small study together with
other insect venoms (yellow jacket, European paper wasp, European
hornet, and white-faced hornet), insect venom components (Ves v
1, Ves v 5, and Pol d 5), and CCD (MUXF3) to compare sensitization
patterns of wasp allergic subjects from Spain and Sweden.

Results: A prototype ImmunoCAP Asian hornet was developed ac-
cording to conventional methods. The 3 Spanish serum samples re-
vealed different sensitization patterns. One sample had highest sIgE
concentrations ([sIgE]) for AH (32.60 kU,/L) and European hornet
(37.70), and lowest [sIgE] for European paper wasp (6.97 kU,/L)
and white-faced hornet (9.30 kU,/L). The second sample had high-
est [sIgE] for yellow jacket (41.44 kU,/L) and European paper wasp
(30.20 kU, /L), and lowest [sIgE] for European hornet (2.39 kU,/L)
and AH (7.85 kU, /L), indicating different sensitizing species for the
two samples. The third sample had positive, but low, [sIgE] for all
species (average 0.32 kU,/L). Comparison of [sIgE] in samples from
5 Swedish subjects showed in average a 10-fold higher [sIgE] (12.48
kU,/L) for yellow jacket (Vespula spp.) compared to AH and European
hornet (1.28 and 1.08 kU,/L). This indicate that the Swedish sub-
jects are sensitized to Vespula, which was further strengthened by
the Antigen 5 results (average 1.9-fold higher Ves v 5 vs Pol d 5).
Five samples had significantly increased [sIgE] against Ves v 5 and
Pol d 5 as opposed to Ves v 1. In the remaining 3 samples the trend
was reversed. For CCD, 7/8 samples were negative and one Spanish
sample had detectable levels (0.11 kU,/L).

Conclusion: Asian hornet (Vespa velutina) was successfully devel-
oped. The test can be used to facilitate investigation of sensitization

patterns using serum samples from wasp allergic subjects.

1304 | Venom-induced anaphylaxis - phenotype and risk factors
- data from the European Anaphylaxis Registry

Francuzik W; Scarpone R; Délle-Bierke S; Worm M; Nora Network
Members

Division of Allergy and Immunology, Department of Dermatology,
Venerology, and Allergology, Charité - Universitdtsmedizin Berlin,
corporate member of Freie Universitdt Berlin, Humboldt-Universitdt zu

Berlin, and Berlin Institute of Health, Berlin, Germany

Background: Identifying the differences in phenotypes of anaphy-
laxis is crucial for future management guidelines and the develop-
ment of a personalized medicine approach. The aim of this study
was to compare symptoms, risk factors and management of venom-
induced anaphylaxis with anaphylaxis triggered by other elicitors

(i.e., food, drugs).

Method: In this multicenter, international, prospective, case-control
study using data from the European Anaphylaxis Registry we com-
pare 3612 cases of venom-induced with 3605 cases of gender- and
age-matched non-venom-induced anaphylaxis. Patients with the di-
agnosis of moderate to severe anaphylaxis (according to Ring and
Messmer grade Il-1V) who gave informed consent to provide their
clinical data for the Anaphylaxis Registry were included in the study.
Results: Venom-induced anaphylaxis more frequently involved
more than three organ systems and was more frequently associated
with cardiovascular symptoms, but intramuscular or intravenous
epinephrine was administered significantly less often, in particu-
lar in patients without prior history of anaphylaxis. Baseline serum
tryptase within the upper normal range (8-11.5 ng/mL) and absence
of skin symptoms (i.e., urticaria or flushing) were more frequently
associated with severe anaphylaxis.

Conclusion: Venom-induced anaphylaxis may often present with
cardiovascular symptoms and without skin manifestations. Therapy
should follow the international management guidelines, and epi-
nephrine should be given more often. Upper levels of baseline serum
tryptase (> 8 ng/mL) indicate patients at risk, who may require addi-
tional prophylaxis of future episodes. Indolent systemic mastocyto-
sis or mast cell activation syndrome should be excluded and patients
should be provided with two epinephrine auto-injectors for acute

self-management.
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0148 | Risk factors for cow's milk allergy in Europe: EuroPrevall
birth cohort

Khaleva E*; Roberts G1%; Grimshaw KE3; Reich A% Butiene I°;
Clausen M Dubakiene R”: Fiandor A%; Fiocchi A’; Grabenhenrich
LB | arco JI8; Kowalski ML'%; Rudzeviciene O; Papadopoulos
NG Rosenfeld L; Sigurdardottir STY: Sprikkelman AB1,
Schoemaker AA'®; Xepapadaki P?°; Mills CE?!; Keil T?22%24,

Beyer K¢

Experimental Sciences & Human Development in Health Academic
Units, Faculty of Medicine, University of Southampton, Southampton,
United Kingdom; ’NIHR Southampton Biomedical Research Centre,
University Hospital Southampton NHS Foundation Hospital, Southampton,
United Kingdom; SDepartment of Dietetics, Salford Royal Foundation
Trust, Salford, United Kingdom; *German Rheumatism Research Center,
Epidemiology Unit, Berlin, Germany; SFaculty of Health Sciences,
Klaipeda University, Klaipeda, Lithuania; °Children's Hospital, Landspitali
University Hospital, Reykjavik, Ireland; ”Clinic Chest, Allergology and
immunology, Faculty of Medicine, Vilnius University, Vilnius, Lithuania;
8Department of Allergy, Hospital La Paz Institute for Health Research
"’iPAZ, Madrid, Spain; ?Division of Allergy, Pediatric Hospital Bambino,
Rome, Italy; °Department of Dermatology, Venerology and Allergology,
Charité - Universitdtsmedizin Berlin, Berlin, Germany; llDepartment for
Infectious Disease Epidemiology, Robert Koch-Institute, Berlin, Germany;
2Department of Immunology and Allergy, Medical University of Lodz,
Lodz, Poland; **Clinic of Children's Diseases, Faculty of Medicine, Vilnius
University, Vilnius, Lithuania; 14Allergy Unit, 2nd Pediatric Clinic, National
and Kapodistrian University of Athens, Athens, Greece; ‘°Division of
Infection, Immunity & Respiratory Medicine, University of Manchester,
Manchester, United Kingdom; ®Department of Pediatric Pneumology,
Immunology and Intensive Care, Charité - Universitdtsmedizin Berlin,
Berlin, Germany; 17Department of Immunology, Landspitali University
Hospital, Reykjavik, Ireland: *8Department of Pediatric Respiratory
Medicine and Allergy, Emma Children's Hospital, Academic Medical
Center, Amsterdam, The Netherlands; 19University of Groningen,
University Medical Centre Groningen, Beatrix Children's Hospital,
Department of Paediatric Pulmonology and Paediatric Allergology,
Groningen, The Netherlands; 20AIIergy Unit, 2nd Pediatric Clinic,
National and Kapodistrian University of Athens,, Athens, Greece;
2nstitute of Inflammation and Repair, Manchester Academic Health
Science Centre, Manchester Institute of Biotechnology, University of
Manchester, Manchester, United Kingdom; 22Institute for Social Medicine,
Epidemiology and Health Economics, Charité - Universitdtsmedizin Berlin,
Berlin, Germany; ZInstitute of Clinical Epidemiology and Biometry,
University of Wuerzburg, Wuerzburg, Germany; *State Institute of Health,
Bavarian Health and Food Safety Authority, Bad Kissingen, Germany

postnatal risk factors for cow's milk allergy (CMA) development in
the EuroPrevall birth cohort.

Method: In the pan-European EuroPrevall prospective, population-
based birth cohort study, parental questionnaires were undertaken
at 12 and 24 months or when parents reported symptoms in the
study child. Children with suspected CMA were invited for clini-
cal evaluation including skin prick testing, specific IgE assessment
and double-blind, placebo-controlled food challenge (DBPCFC)
as indicated. Each CMA case (positive DBPCFC or reported cow's
milk-induced anaphylaxis) was allocated up to two age- and country-
matched controls.

Results: 12,049 were recruited into the EuroPrevall birth cohort.
9,336 (77.5%) were followed until 2 years. 42 children were diag-
nosed with IgE-mediated and 13 with non-IgE-mediated CMA. They
were matched with 66 and 17 controls, respectively. The following
factors were associated with IgE-mediated CMA: lower birth weight
(P = .031), higher SCORAD (P < .001), previous/current eczema or
allergic rhinitis (P < .001), wheeze with upper respiratory infection
(P =.029). Children with IgE-mediated CMA received their first solid
food at an older age than controls [median 6.0 (IQR 5.0-6.0) vs 5.0
(4.0-6.0) months, P = .044]. Only eczema severity was an independ-
ent risk factor for IgE-mediated CMA. Additionally, age at intro-
duction of cow's milk protein associated with the development of
non-IgE-mediated CMA in children who received it at an older age
than controls [9.0 (IQR 5-10) vs 6.0 (4.5-6) months, P = .032].
Conclusion: Our results suggest that, similar to peanut and egg al-
lergy, eczema was strongly associated with IgE-mediated CMA
development in very young children. The different risk factors for
non-IgE-mediated food allergy may indicate that it is a different dis-
ease or we lack power. Greater understanding of risk or protective
factors for the development of different types of CMA may facili-
tate better identification and enhance the diagnosis, help to design
clinical trials and make recommendations for the prevention of the
disease.

0790 | Exposure to the mycotoxin deoxynivalenol during
pregnancy and lactation enhances the ovalbumin-specific allergic
response in the offspring
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Background: Cow's milk is one of the commonest causes of food

allergy in infancy. The aim of this study was to assess antenatal and

Background: The mycotoxin deoxynivalenol (DON) is one of the

most prevalent contaminants of cereals and grain-based products
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which can cause reproductive toxicity and immunotoxicity. Direct
exposure to DON can facilitate allergic sensitization to whey in the
adult mice. Therefore, considering the importance of immune de-
velopment in early life, the present study focused on the effects of
prenatal exposure to DON on the development of food allergy in the
offspring at later stage.

Method: Pregnant C3H/HeOuJ mice received either control or
DON-contaminated diets (12.5 mg/kg of diet) immediately after
mating until the last week of lactation. Female offspring were fed
a control diet after weaning and received once a week an oral gav-
age of either PBS (sham), ovalbumin (OVA) or a mixture of OVA and
cholera toxin as an adjuvant (CT/OVA), for 4 weeks, starting 2 weeks
after weaning. Acute allergic skin response (ASR) and shock symp-
toms were measured upon intradermal OVA challenge; and Immune
cell population in spleen samples and OVA-specific plasma immuno-
globulins were analyzed.

Results: The offspring of DON-exposed mothers had significantly
higher ASR in the OVA and CT/OVA group, compared to the off-
spring of control mothers. Moreover, in the CT/OVA group born to
DON-exposed mothers, more animals were observed to have shock
symptoms after intradermal OVA challenge. In line with the clinical
symptoms, the plasma level of OVA-specific IgE was significantly
higher in the CT/OVA offspring born to DON-exposed mothers,
compared to the CT/OVA offspring of non-exposed mothers, and
there was a significant reduction in T helper 1 (Th1) population in the
spleen of the offspring born to DON-exposed mothers.

Conclusion: Chronic exposure to DON-contaminated diet during
pregnancy and lactation increases the susceptibility of the offspring
to develop OVA-specific food allergy and intensifies the allergic re-
sponses. This may be in part explained by the reduction in Th1 cell
population, which consequently induces more Th2-skewed immune
responses.

1230 | Treatment satisfaction with AR101 oral immunotherapy
for peanut allergy in a European paediatric population

Sharma Vl; Du Toit Gz; Fernadndez-Rivas M3; Beyer K4; Turner PJS;
Blumchen K?; Nilsson C’; Ibafiez MD®; Deschildre A?; Muraro A%
Erlewyn-Lajeunesse M1 Zubeldia JM'213; De Blay F'4 Delebarre
Sauvage C*°; Byrne A'%; Chapman J'; Boralevi F*8; Norval DY’;
Adelman DC2?%2%; Hourihane JO?223

IManchester University NHS Foundation Trust, Royal Manchester
Children's Hospital, Manchester, United Kingdom; 2Guy’s and

St. Thomas’ NHS Foundation Trust, London, United Kingdom;
3Department of Allergy, Hospital Clinico San Carlos, Universidad
Complutense de Madrid, 1dISSC, ARADyAL, Madrid, Spain;
“Department of Pediatric Pneumology, Inmunology and Intensive Care,
Charité Universitdtsmedizin Berlin, Berlin, Germany; 5Imperial College
London, London, United Kingdom; 6Department of Children and
Adolescent Medicine, Division of Allergology, Pneumology and Cystic
Fibrosis, University Hospital Frankfurt, Frankfurt Am Main, Germany;
“Clinical Science and Education, Karolinska Institutet, Sachs’ Children
and Youth Hospital, Sodersjukhuset, Stockholm, Sweden; 8Department
of Allergy, H. Infantil Universitario Nifio Jesus and ARADyAL,

1I1S-P, FibNHJ, Madrid, Spain; ?CHU Lille, Unité de Pneumologie et
Allergologie Pédiatrique, Hopital Jeanne de Flandre, Lille, France;
OFood Allergy Referral Centre Veneto Region, Department of Woman
and Child Health, Padua University Hospital, Padua, Italy; *University
Hospital Southampton NHS Foundation Trust, Southampton,

United Kingdom; 12Hospital G.U. Gregorio Maranén, Madrid, Spain;
13Biomedical Research Network on Rare Diseases ©PERER-U761, Madrid,
Spain; “University Hospital Strasbourg, Strasbours, France; **Hépital
Saint-Vincent, Saint Antoine, Lille, France; National Children's
Research Centre, Dublin, Ireland; 1”James Paget University Hospitals
NHS Foundation Trust, Great Yarmouth, United Kingdom; 8CIC

1401, Centre Hospitalier Universitaire de Bordeaux, Bordeaux, France;
P Aimmune Therapeutics, London, United Kingdom; 20Aimmune
Therapeutics, Brisbane, United States; 21University of California San
Francisco, San Francisco, United States; 22Royal College of Surgeons in
Ireland, Dublin, Ireland; 23University College Cork, Cork, Ireland

Background: Efficacy and safety of AR101, an investigational bio-
logic drug for peanut oral immunotherapy (OIT), was evaluated in
ARTEMIS (NCT03201003), a phase 3, randomised, double-blind,
placebo-controlled trial in peanut-allergic subjects aged 4-17 years
in Europe. Following approximately 9 months of treatment, the pri-
mary efficacy and safety endpoints of ARTEMIS were met. OIT is as-
sociated with allergic reactions that are typically mild-to-moderate
in severity and reduce in frequency with ongoing treatment. As such,
the assessment of subject-reported treatment satisfaction was an
important exploratory endpoint in ARTEMIS.

Method: Eligible subjects aged 4-17 years with a clinical history of
peanut allergy and supportive diagnostic tests were randomly as-
signed (3:1) to receive AR101 or placebo for approximately 9 months.
Treatment Satisfaction Questionnaire for Medication (TSQM-9) was

completed by subjects after trial exit and unblinding and consists
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of 9 questions in 3 scales (Effectiveness, Convenience and Global
Satisfaction). Individual scale scores are rated on a scale from either
1to 7 or 1 to 5 and total scale scores range from O to 100; higher
scores indicate greater satisfaction (Bharma et al. Health Qual Life
Outcomes. 2009). Scores for the intention-to-treat population who
received AR101 were calculated and summarised using descriptive
statistics.

Results: 175 subjects enrolled in ARTEMIS (AR101 n = 132, placebo
n =43). 111 AR101-treated subjects (84.1%) completed > 1 question
on the TSQM-9. Means for individual TSQM-9 item scores generally
showed that AR101-treated subjects reported moderate (<6) indi-
vidual item scores and high total scale scores (59.76-75.07 [Table]).
Conclusion: Despite the known rigors of OIT, peanut-allergic sub-
jects aged 4-17 years treated with AR101 in ARTEMIS report

moderate-to-high levels of treatment satisfaction.
Parameter AR101 (n = 132)
Subjects who completed the TSQM-9, n (%)

Total Scale Scores, LS mean (95% Cl), n®

111 (84.1)

Effectiveness scale 70.16 (64.74, 75.57),

115

Convenience scale 59.76 (55.41, 64.10),
114

Global Satisfaction scale 75.07 (69.12, 81.02),
114

Individual Item Scores by Scale, mean (SD), n°

Effectiveness scale

5.6(1.55), 114
5.4(1.48), 114
5.0(1.3¢), 114

Medication prevents/treats condition
Medication relieves symptoms

Time for medication to start working
Convenience scale

4.7(1.29),114
4.7 (1.32), 114
4.6 (1.44),114

Easy-to-use medication

Ease of planning when to use medication
Convenience of taking medication
Global Satisfaction scale

4.1(1.02), 114
4.1(1.07),114

Confident medication is a good thing

Good things about medication outweigh
the bad

Satisfied with medication 5.7 (1.35), 114

Cl, confidence interval; LS, least squares; SD, standard deviation;
TSQM-9, Treatment Satisfaction Questionnaire for Medication-9.

@ Total scale scores ranged from O to 100; higher scores indicate greater
levels of satisfaction.

b Level/degree of satisfaction, ease, confidence or agreement with
statement were rated from 1 (lowest satisfaction) to 7 (highest
satisfaction) for all items except “Confident medication is a good thing”
and “Good things about medication outweigh the bad,” which were
rated on a scale of 1 (lowest satisfaction) to 5 (highest satisfaction).

1467 | Current practice in the diagnosis and management of
paediatric eosinophilic oesophagitis in a multi-centre cohort in
London
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Background: This multicentre retrospective cohort study assessed
EoE diagnosis, management & outcomes within London paediatric
gastro-allergy centres against current consensus standards.
Method: Data were anonymised from 4 centres. Inclusion criteria:
Age < 18 years, histologically confirmed EoE (215 eosinophils/hpf),
diagnosed between April-November 2018

Results: 40 children were identified (75% M) with median diagnostic
age of 9 years (range 0.9-16.3). 70% had other atopy: immediate food
allergy 45%, asthma 45%, eczema 40%, rhinitis 23% & urticaria 8%.
Of those tested (73%), 68% had positive IgE-tests to food & 38% to
aeroallergens. At diagnosis all were symptomatic - upper Gl symp-
toms (83%), dysphagia (63%), feeding difficulties (30%), lower Gl
(23%) & failure-to-thrive (23%). At initial endoscopy 72% had = 4 oe-
sophageal biopsies taken; macroscopic features were furrows (56%),
exudates (28%) & trachealisation (6%); eosinophil counts ranged
from 15-100/hpf; other EoE histological features seen in 66.7%.
First-line management: 15% had only an elimination diet (ED), 28%
had only medical management (PPI only), and 57% having combined
medical & dietetic strategies - PPIs + ED (n = 12), oral viscous bude-
sonide (OVB) + ED (n = 5), PPl + OVB + ED (n = 2). Of EDs used: 2-
food ED (15%), 4-food (13%) & 6-food ED (25%). Cow's milk (55%) &
wheat (50%) were the commonest excluded allergens.

Within 6 months of diagnosis, 57% of children were reassessed. 48%
had endoscopic reassessment, of which 97% of whom had > 4 biop-
sies from > 1 site. Histological remission (<15 Eos/hpf) was found in
40% and histological response in 53% of children. 70% had symptom
response to initial treatment. 7.5% were lost to follow-up.
Second-line management: Adding/switching to OVB (25%), further
ED (14%), increasing PPI dose (6%) or starting swallowed fluticasone
(3%). 11% had treatment de-escalated. At second reassessment,
similar histological (63%) & symptomatic response (73%) was seen.
No oesophageal strictures were found. 48% were also seen by an
allergist, 78% by a dietitian & 20% by a psychologist.

Conclusion: This study provides unique insight into current practice &
challenges. Combined strategies were a common first-line approach
with good histological/symptom response. The prevalence of atopy and
ED as treatment suggests the need of a multi-professional approach.

In future, a wider national study with additional parameters is planned.
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0348 | Spatiotemporal characteristics of asthma emergency
department presentations in diverse biogeographical and climatic

regions
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Background: Sudden episodes of asthma exacerbation are often
captured by hospital emergency departments (ED). Acute asthma
presentations generally represent the severe proportion of asthma
morbidity requiring urgent medical care. Understanding acute
asthma determinants is required. It is hypothesised acute asthma de-
terminants differs geographically. The study's objective was to iden-
tify acute asthma determinates across latitude and climatic regions.
Method: Six years of Australian routinely collected data (2012
to 2017) from 29 major public hospitals, was extracted from
Queensland Health's Emergency Department Information Systems.
Extracted data included episode level asthma or asthma like emer-
gency department presentation diagnoses. Descriptive statistics
were used to analyse asthma presentation data. A time series multi-
plicative seasonal decomposition was performed to determine sea-
sonality and trends.

Results: The study period consisted of 2,195 days with a total of
61,411 Queensland asthma ED presentations. The 6-year average
daily incidence rate was 257 asthma ED presentations per 100,000.
The highest burden of asthma occurred from May to August.
Children (3 to 17) showed a higher incidence rate compared to adults
(>17), with males experiencing a higher burden compared to females
in the pre-teenage years (3 to 12). During adolescence (>12 to 17), an
inversion was observed where the female burden exceeded males.
The Wide Bay region (lowest socioeconomic advantage) showed
the highest burden and the Gold Coast (highest socioeconomic ad-
vantage) the lowest (average daily IR over 6 years: 450 per and 161
per 100,000 people respectively). Socioeconomic status appears
to have an association with acute asthma presentations. Observed
trends, timing and strength of seasonality varied between climates
and latitudes.

Conclusion: Overall in this dataset an increasing trend of acute
asthma presentations appeared, with a strong seasonal component
peaking across winter months. As opposed to adults, children dem-
onstrated seasonal peaks outside the winter period In February, May
and November. November childhood peaks coincided with spring
and presumably seasonal allergen exposure. Patient cohort charac-
teristics (age, sex, regional socioeconomic status and place of birth)
may explain large variation observed in acute asthma presentations,
within and between different climatic regions. The most northern
and tropical monsoonal climatic region, Cairns, had the weakest sea-

sonal acute asthma variation.

0444 | Dupilumab reduces severe exacerbations in patients
with uncontrolled, moderate-to-severe allergic (atopic) asthma
regardless of presence of perennial aeroallergen-specific IgE:
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Background: Dupilumab, a fully human monoclonal antibody,
blocks the shared receptor component for interleukin (IL)-4 and IL-
13, key drivers of type 2 inflammation, including IgE-mediated aller-
gic inflammation in asthma. In phase 3 LIBERTY ASTHMA QUEST
(NCT02414854), add-on dupilumab 200 mg and 300 mg every
2 weeks (q2w) vs placebo significantly reduced severe asthma exac-
erbations and improved pre-bronchodilator forced expiratory vol-
ume in 1 second in patients with uncontrolled, moderate-to-severe
asthma. Treatment effects were greater in patients with elevated
type 2 biomarkers (blood eosinophils = 150 cells/pL or fractional
exhaled nitric oxide = 25 ppb) at baseline (BL). Dupilumab was
generally well tolerated in patients with uncontrolled, moderate-
to-severe asthma. Type 2 inflammatory asthma represents a large
proportion of the overall population of asthma patients, many of
whom show IgE-mediated allergic (atopic) inflammation. The aim
of this analysis was to assess the effect of dupilumab on severe
exacerbations in patients with uncontrolled, moderate-to-severe
asthma with evidence of allergic (atopic) asthma, defined as total
serum IgE 2 30 IU/mL and = 1 perennial aeroallergen-specific
IgE 2 0.35 IU/mL at BL.

Method: The adjusted annualized rate of severe exacerba-
tions during the 52-week treatment period in the intention to
treat (ITT) population was derived by negative binomial analy-
sis categorized by the following perennial aeroallergens: com-
bined molds (Aspergillus fumigatus, Alternaria tenuis/alternata, or
Cladosporium herbarum/hormodendrum), combined dust mites
(Dermatophagoides farina/pteronyssinus), cat dander, dog dander,
or German cockroach.

Results: Dupilumab vs placebo significantly reduced severe ex-
acerbations in patients with allergic (atopic) asthma (n = 1,083)
by 33-51% regardless of the presence of perennial aeroallergen-
specific IgE (Figure). No difference was observed in patients sen-
sitized to 1 vs 2= 2 allergens at BL (P = .8727). Dupilumab reduced
severe exacerbations by 42% (95% Cl 0.392-0.867; P = .0078 vs
placebo) in patients with 1 allergen sensitization at BL (29% each
treatment group) and by 41% (0.457-0.769; P < .0001 vs placebo)
in patients with multi-allergen sensitizations at BL (71% each
group).

Conclusion: Dupilumab vs placebo significantly reduced the rate of
exacerbations in uncontrolled,

severe patients  with
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moderate-to-severe allergic (atopic) asthma, regardless of the pres-
ence of perennial aeroallergen-specific IgE.

Figure. Adjusted annualized rate of severe exacerbations in patients by specific IgE levels.

Combined molds include: Aspergillus fumigatus, Alternaria tenuis/alternata, or Cladesporium herbarum/hormedendrum.
“Combined dust mites include:Dermatophagoides farina/pteronyssinus. ***P < 0.001, **P < 0.01, *P < 0.05 vs placebo.
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Background: A substantial percentage of severe eosinophilic asthma
(SEA) patients have evidence of both atopic and eosinophilic airways
inflammation and meet eligibility criteria for both anti-IgE (omali-
zumab) and anti-IL-5Ra/anti-IL-5 (benralizumab and mepolizumab)
therapy. However, it is unknown whether such patients benefit from
benralizumab and whether there is any difference in clinical response
between anti-IgE eligible and ineligible patients. This preliminary
analysis, part of AstraZeneca's XALOC real-world evidence program,
describes real-world effectiveness of benralizumab in asthmatic pa-
tients with an overlapping atopic and eosinophilic phenotype.
Method: Retrospective medical records review of SEA patients
treated with benralizumab at five specialist centres in the UK was
performed. Eligibility for anti-IgE therapy was defined as sensitisa-
tion to one or more perennial aero-allergens and a total IgE measure
between 30-1500 Ul/mL. Clinical outcomes including annualised
exacerbation rate (AER), oral corticosteroid (OCS) use, and patient-
reported outcomes (PROs) following benralizumab initiation were
described for anti-IgE-eligible and ineligible patients at 16, 24, and
48 weeks after first benralizumab dose, compared with baseline.
Results: 108 patients treated with benralizumab were included
in this analysis. 67% were female, mean age was 49.6 years. 44%
had received prior biologic therapy for severe asthma. 22% were
deemed eligible for anti-IgE therapy. No substantial differences in
baseline characteristics were observed between the two subgroups.
At baseline, AER was 4.9 and 4.4 for non-atopic and anti-IgE therapy
eligible patients, respectively, and 67% vs 58% of patients required
maintenance OCS. At 48 weeks, AER declined by 84% for non-

atopic and 75% for anti-IgE eligible patients. For patients receiving

maintenance OCS, 33% and 45%, respectively, were able to com-
pletely stop OCS by 48 weeks. Substantial improvements in PROs
were also observed regardless of phenotype. All outcomes were also
consistent at 16 and 24 weeks.

Conclusion: In a real-world setting, benralizumab led to significant
reductions in exacerbations and OCS use, and improved PROs in
SEA. The clinical effectiveness of benralizumab is independent
of co-eligibility of anti-IgE therapy, highlighting the central role of
the eosinophil in asthma immune dysfunction and exacerbation

pathogenesis.
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Thunderstorm Asthma patients: Insight into symptoms, healthcare
seeking, and medication compliance
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Background: Three years have passed since the unprecedented
Epidemic Thunderstorm Asthma (ETSA) in Melbourne, Australia in
November 2016. Those who presented to Eastern Health Emergency
Departments (EDs) have been followed every year since, providing
longitudinal insight into post-ETSA natural history.

Method: Utilising the same standardised questionnaire as in 2017
and 2018, patients were contacted by phone, email, or mail in
December 2019.

Results: 69% (n = 115) of patients who had given consent in 2018
for follow up had been contacted with 4 declining to respond. Of
respondents (n = 111), 21% described having no asthma symptoms
in the last 12 months, (c.f. 20% in 2017); 43% had infrequent symp-
toms (< 1/month), c.f. 57% in 2017; 15% had frequent symptoms (>
1/month, but < 1/week), c.f. 15% in 2017; and 22% had persistent
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asthma (symptoms 2= 1/week), c.f. 28% of patients in 2017. Urgent
healthcare utilisation for asthma, including emergency visits to the
General Practitioner (GP), EDs and overnight hospitalisations were
reported by 15% of patients in 2019 compared to 18% in 2017. Non-
urgent GP reviews for asthma were reported by 31% compared to
41% in 2017. Only 19% of patients had been prescribed asthma
preventer medication before the 2016 ETSA, while 36% of patients
have been prescribed one since then. However, of those prescribed
a preventer, only 41% of patients reported compliance of 2 5 days
per week during the month of November (c.f. 50% in 2017), while
30% did not use their preventer medication at all in November (c.f.
22% in 2017).

Conclusion: A significant proportion of patients continue to have on-
going asthma symptoms 3 years after the ETSA, with a similar spread
of symptom frequency compared to 2017. There has been a reduc-
tion in urgent and non-urgent healthcare utilisation, while preventer
medication prescription has increased. Despite this, preventer ad-
herence rates have remained low. These trends provide insight into
the need for improved asthma planning and education for long-term
symptom control.

OAS 14
Novel Mechanisms of Inflammation

0046 | Macrophages produce histamine through the interaction
with antigen-specific Th2 cells

lwasaki N2 Terawaki S Sakamoto HZ Sunami K Tokunaga F!
1Department of Pathobiochemistry, Graduate School of Medicine,
Osaka City University, Osaka, Japan; 2Department of Otolaryngology-
Head and Neck Surgery, Graduate School of Medicine, Osaka City

University, Osaka, Japan

Background: Antigen specific Th2 cells play an important role in the
pathogenesis of allergic rhinitis. Recent studies have proved that
some types of macrophages, such as M2 macrophages, are related
to allergic diseases. In this study, we revealed that macrophages
produce histamine through the interaction with antigen specific Th2
cells. Furthermore, we found that histamine produced from mac-
rophages is involved in the nasal early phase reaction in mice model.
Method: We developed bone marrow-derived macrophages
(BMDM) from WT and histidine decarboxylase-deficient Hdc” mice,
which cannot synthesis histamine. DO11.10 mice-derived naive CD4
T cells, which express an OVA323-339-specific T-cell receptor, were
differentiated into Th2 cells (OVA-Th2 cells) in vitro. Then, we co-
cultured BMDM and OVA-Th2 cells with or without OVApep, and
measured histamine concentration in the culture supernatant. To in-
vestigate the role of histamine production in macrophages in vivo, we
created mice model, which were adoptively transferred with in vitro
differentiated OVA-Th2 cells, then nasally challenged with OVA. In
addition to counting the sneezing numbers, we analyzed nasal infil-

trations of eosinophils and OVA-Th2 cells using a flow cytometry.

Results: In the presence of OVApep, the in vitro co-culture of WT-
BMDM and OVA-Th2 cells produced 4 times higher amounts of his-
tamine than that of without OVApep. In contrast, the amounts of
histamine produced from co-culture of Hdc”-BMDM and OVA-Th2
cells with OVApep were markedly decreased. Moreover, OVA chal-
lenge elicited sneezing responses in OVA- Th2-transferred mice, but
not non-transferred mice in vivo. OVA challenge failed to elicit sneez-
ing in OVA- Th2 transferred Hdc™”" mice. When we depleted mac-
rophages from OVA-Th2-transferred and OVA-challenged mice by
intraperitoneal injection of clodronate-containing liposomes, it com-
pletely abrogated OVA-induced sneezing responses in the OVA-Th2
transfer model.

Conclusion: We identified that macrophages interact with antigen
specific Th2 cells through antigen, and then produce histamine. This
novel histamine production pathway seems to be involved in the
nasal early phase reaction, and that implies a target to treat allergic

rhinitis.

0070 | Low antigen doses trigger B-cell igE class switching in
tissue associated lymphoid structures but not in regional lymph
nodes

Chudakov DB; Tsaregorotseva DS; Fattakhova GV;
Svirshchevskaya EV
Shemyakin-Ovchinnikov Institute of Bioorganic chemistry, RAS,

Moscow, Russia

Background: We have previously shown that house-dust mite spe-
cific IgE production in young (1-8 years) allergic patients is not as-
sociated with allergen-specific 1gG,, 1gG or IgA, production and,
consequently, it may be triggered outside of the germinal centers
and secondary lymphoid organs. The aim of this study was to clar-
ify the hypothesis that B-cell IgE class switching triggered by low
chronically administrated antigen doses may occur mostly in tissue
associated lymphoid structures (TLS) and may not be occur in the
germinal center B-cells.

Method: Female 6-8 weeks old BALB/c mice were immunized with
low (100 ng) and high (10 ug) doses of OVA repeatedly for 4-5 weeks
3 times a week in the foot pad which is free of TLS and in the with-
ers which is enriched due to the presence of subcutaneous fat with
special TLS called fat-associated lymphoid clusters. OVA-specific
I18G,, 18G,, or IgE production were determined by ELISA after 14t
immunization. To detect specific germline and postswitch ¢ and y1
transcripts, reflecting ongoing Ig switch, in mice withers adipose tis-
sue (W) and axillary lymph nodes (LN) was analyzed by quantitative
PCR (gqPCR). Detection of B-cell functional markers Bclé, Ebi2, Aicda
was also determined by qPCR.

Results: Specific IgE production was induced only in mice immunized
in the withers region but not in food pad and mostly by low but not
high antigen doses. 1gG, was the major IgG subclass and was in-
duced mostly by high doses at a comparable level in mice immunized

in foot pad or in withers. Expression of B-cell activation markers in
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regional LN (Bclé, Ebi2, Aicda) was triggered only by high dose, which
indicates that low antigen doses were not delivered effectively in
the secondary lymphoid organs (SLO). Expression of these markers
was also induced in W and in the case of Aicda was significant only
in low-dose group. Expression of germline e and y1 transcripts was
detected only in W, and mostly in low-dose group. However, post-
switch ¢ transcripts appeared both in W and LN which indicate the
migration of some cell after activation from TLS to SLO.
Conclusion: Altogether, specific IgE production is induced in TLS by
chronically administrated low doses of the antigen which is not ef-
fectively delivered into SLO.

Foundation: The reported study was founded by RFBR according to
the research projects no. 19-015-00099 and no. 19-05-50064.

0521 | Celiac disease causes epithelial disruption of the oral

mucosa
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Background: We have previously shown that allergic disease pro-
gressionis associated to mucosal barrier disruption. We wanted to as-
sess whether these alterations are found in other mucosa-associated
immune-related pathologies. Celiac disease (CD) is a chronic sys-
temic autoimmune disease characterized by an immune-triggered
enteropathy upon gluten intake. CD manifests itself with multiple
forms and its diagnosis can be complicated. Several extraintestinal
manifestations have been associated with CD, including, affection
of the oral mucosa, i.e. aphthous ulcers. We hypothesize that oral
mucosa is affected in CD and could be used as a diagnostic method.
Method: Eleven CD patients were recruited: 5 de novo diagnosed,
and 6 under Gluten Free Diet (GFD) for at least 3 months. CD pa-
tients were included only when histological classification Marsh
Il (villi atrophy), positive Anti-Transglutaminase Antibodies (ATA)
and DQ2 + allele of the histocompatibility complex (HLA) were ob-
served. Two biopsies of the cheek lining were taken from each pa-
tient, one was embedded in RNA later for Real Time-gPCR and the
other in paraformaldehyde (PFA) for immunohistochemical studies.
A control group of non-celiac non-allergic subjects was included in
the study (n = 8).

Results: We observed a significant decrease in protein expression
levels of epithelial junctional complexes in both groups of CD pa-

tients. Transcript levels of occludin, periplakin and claudin were

significantly increased in GFD group when compared to de novo
diagnosed patients. FoxP3/CD3 ratio was significantly increased in
both groups of CD patients when compared to the control group;
among CD patients, this increase was significantly higher in de novo
diagnosed patients. CD3+and CD8+intraepithelial lymphocytes (IEL)
tended to be higher in the de novo diagnosed patients; however,
these lymphocytes lacked gamma delta TCR expression. No differ-
ences were found in IFNy, IL-15 or perforin transcript levels.
Conclusion: CD causes oral mucosa disruption. The molecular mech-
anisms of this damage are not equivalent to intestinal findings; how-
ever, |[EL and FoxP3 increased recruitment are found in both types
of mucosa. Avoidance of gluten contributes to healing of the oral
mucosa. Overall, our findings suggest that oral mucosa could be a
potential target for future treatment and diagnosis of CD.

1130 | IRF5 regulates airway macrophage metabolic responses

to viral challenge

Albers GJ%; Iwasaki J%; Mcerlean P*; Ogger PPY; Ghai P%; Khoyratty
TE? Udalova IA% Lloyd cMt Byrne Al

INational Heart and Lung Institute, Imperial College London, London,
United Kingdom; 2The Kennedy Institute of Rheumatology, University
of Oxford, Oxford, United Kingdom

Background: Airway macrophages (AMs) are strategically located at
the interface between the external and internal pulmonary environ-
ment and form the first line of defence against inhaled pathogens
and allergens. Increasing evidence suggests that alterations in AM
metabolism underpin phenotypic changes in AMs. Interferon regula-
tory factor 5 (IRF5), a transcription factor involved in the induction/
expression of pro-inflammatory cytokine responses to microbial
and viral infection, is a master regulator of macrophage phenotype.
However, the role of IRF5 in reprogramming macrophage metabo-
lism in response to viral infection is not yet known. This research
aimed to determine the role of IRF5 in controlling AM phenotype via
alterations in metabolism in response to viral challenge.

Method: To investigate the role of IRF5 in controlling AM metab-
olism, inflammation and disease pathology in response to viral in-
fection, we infected wild type (WT) and Irf57" mice with influenza.
Furthermore, we identified overlapping regions of open chromatin
across immune cell types and IRF5-DNA interaction sites. For this
purpose, open chromatin regions (OCRs) as determined by ATAC-
Seq as part of the Immunologic Genome Project were overlaid with
published IRF5 ChIP-Seq data from murine LPS-stimulated bone
marrow derived macrophages (BMDMs) to identify IRF5-DNA inter-
action sites. Moreover, the metabolic profiles of BMDMs and pri-
mary AMs after toll-like receptor (TLR)-stimulation were assessed
using an extracellular flux assay.

Results: Influenza-infected Irf57" mice had enhanced type 2 im-
munity, characterised by augmented eosinophilia and increased
numbers of T2 cells compared to WT. Overlap between IRF5-

DNA interaction sites determined via ChlP-Seq data and detected
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OCRs revealed that IRF5 co-localises at OCRs associated with
pro-inflammatory and metabolic genes. Delineating the metabolic
profiles of BDMDs and Primary AMs revealed a reduction of mi-
tochondrial consumption and extracellular acidification rate upon
TLR3 stimulation in Irf57~ AMs but not BMDMs compared to WT
controls. Thus, indicating a reduction in the overall metabolic capac-
ity of Irf57~ AMs but not BMDMs from Irf57 mice compared to WT.
Conclusion: In summary, our data reveal a critical role for IRF5 in the
regulation of macrophage metabolic phenotype after TLR activation

in response to viral infection.

1277 | Human skin mast cells express photoreceptors, and blue
light inhibits their degranulation

light, which activates these receptors, inhibits MC degranulation.
These findings may explain, at least in part, circadian differences in
allergic skin reactions and may be relevant for the development of
photoreceptor-targeted treatments for patients with MC-driven skin

diseases such as chronic spontaneous or inducible urticaria.

OAS 15
Cutting Edge Insights into Allergen
Immunotherapy Mechanisms

0371 | Allergoids conjugated to mannan drive monocyte
differentiation into tolerogenic dendritic cells by promoting
metabolic reprogramming

Siiskonen HY?; Fok JS*3; Buscone S* Castellano Pellicena 1%;
Uzunbajakava N°; Botchkareva N* Maurer M?; Scheffel J?
1Dermatological Allergology, Allergie-Centrum-Charité, Department of
Dermatology and Allergy, Charité - Universitdtsmedizin Berlin, Berlin,
Germany; Department of Dermatology, Kuopio University Hospital
and University of Eastern Finland, Kuopio, Finland; 3Department

of Respiratory Medicine, Box Hill Hospital and Faculty of Medicine,
Nursing and Health Sciences, Monash University, Melbourne,
Australia; “*Centre for Skin Sciences, Faculty of Life Sciences, University
of Bradford, Bradford, United Kingdom; *ASML, Veldhoven, The
Netherlands

Background: Allergic skin reactions are driven by dermal mast cells
(MCs) and exhibit circadian differences. In human skin, circadian
rhythms may be regulated by cryptochromes (CRYs) and opsins
(OPNs), photoreceptors (PRs), which were recently identified to be
expressed in a number of human cutaneous cell types. Whether
human skin MCs express these receptors is currently unknown
Method: We obtained MCs from human skin (breast, foreskin, eye-
lids) and used also cultured CD34-positive peripheral blood stem
cell-derived MCs (PSCMCs) and LAD2-MCs. MCs were analyzed for
the expression of CRY1 and OPN 1-3 by qRT-PCR and Western Blot
as well as for the effects of irradiation with blue light on activation
via IgE/anti-IgE or cortistatin, a MRGPRX2 agonist.

Results: We found expression of the blue light sensitive CRY1,
OPN1 MW (medium-wave-length), OPN2 and OPN3 in LAD2-MCs,
cultured MCs from breast skin and foreskin as well as freshly iso-
lated MCs from breast skin and eyelids, with the exception of OPN2
in eyelid MCs. CRY1 expression was the highest overall, and its pres-
ence was confirmed at protein level in cultured as well as freshly
isolated MCs from breast skin and foreskin. PSCMCs, however, did
not show expression of any of the investigated PRs. Importantly,
fresh and cultured skin MCs were sensitive to blue light irradiation
(at 453 nm) showing a dose-dependent reduction in their degranu-
lation after exposure to 2 or 30 J/cm? blue light as measured by -
hexosaminidase release.

Conclusion: Our results demonstrate, for the first time, that human
skin MCs express photoreceptors, i.e. CRY1 and OPN1-3, and blue

Benito Villalvilla C*; Pérez-Diego MZ: Subiza JL? Palomares O!
ICompIutense University of Madrid, Madrid, Spain; 2Inmunotek SL,
Alcald De Henares, Spain

Background: Allergen-specific immunotherapy (AIT) is the only
treatment with potential long-lasting disease-modifying effects for
allergic diseases, but it still faces problems related to efficacy, secu-
rity, duration and patient compliance. Glutaraldehyde-polymerized
grass pollen allergoids conjugated to non-oxidized mannan (PM)
represent next generation vaccines for AIT targeting dendritic cells
(DCs) that promote the generation of forkhead box P3 (FOXP3)*
regulatory T (Treg) cells. The aim of this study was to investigate the
impact of PM over the monocyte differentiation process into DCs.
Method: Monocytes were differentiated with IL-4 and GM-CSF in
the absence or presence of PM into human monocyte-derived DCs
(hmoDCs) or PM/hmoDCs, respectively. The expression of tolero-
genic markers, histone deacetylases and cytokine signature were de-
termined by qPCR or ELISA. Allogeneic cocultures of PM/hmoDCs
with naive CD4" T cells were performed to analyze T cell polariza-
tion. The Warburg effect was determined photometrically by quan-
tifying the OD at 570 nm. Lactate concentrations were quantified by
colorimetric L-Lactate Assay kit. Mitochondrial mass and mitochon-
drial membrane potential were measured by MitoTracker Green FM
and MitoTracker Red CMXRos, respectively.

Results: HmoDCs generated in the presence of PM showed a signifi-
cantly lower cytokine production after LPS stimulation (TNF-a, IL-6
and IL-1p), higher IL10/TNF-«, IL-10/1L-6 and IL-10/IL-1 ratios, and
higher expression of the tolerogenic molecules PDL1, IDO, SOCS3
and IL10 than conventional hmoDCs. PM/hmoDCs also displayed
a higher capacity to induce FOXP3" Treg cells than conventional
hmoDCs. PM/hmoDCs produced less lactate and displayed in-
creased mitochondrial mass and mitochondrial membrane potential
than hmoDCs generated in the absence of PM, suggesting that PM
favours mitochondrial oxidative phosphorylation during hmoDCs
differentiation. PM/hmoDCs also expressed lower levels of histone
deacetylases genes (HDACs and SIRTs) than conventional hmoDCs,

suggesting that epigenetic regulation might well also contribute
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to the maintenance of the properties imprinted by PM during the
hmoDCs differentiation process.

Conclusion: Allergoids conjugated to non-oxidized mannan mod-
ulate monocyte differentiation promoting tolerogenic DCs by
mechanisms depending on metabolic reprogramming and epige-
netic modifications, which might also contribute to the generation
of healthy immune responses to allergens induced by these next-
generation vaccines.

0438 | Fully functional PIPEline IgE, 1gG1 and IgG4 against the
major birch pollen allergen Bet v 1: Proof of concept in cellular
assays

Kohler VK2 Singer JFY2: Crescioli $%%: Bax HJ®; Nakamura M%%
Osborn G*; Hofer G°; Wortmann J°; Pranger CcLY? Keller W>;
Karagiannis SN3'4; Jensen-Jarolim E*2
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Results: SDS PAGE, SEC-MALS and CD spectroscopy confirmed
the integrity of all produced antibodies. They furthermore bound
Bet v 1 specifically and exclusively, as was shown with a dot blot,
ELISA and the ISAC112 microarray. Incubation of LAD2 cells with
IgE significantly increased FceRl expression in a concentration-
dependent manner. Allergen-induced, FceRI-mediated degranula-
tion of RBL-SX38 cells was also concentration-dependent and could
be inhibited by epitope blocking by both IgG, and IgG, in a similar
manner.

Conclusion: In this study we demonstrate the functionality of these
antibodies in cellular assays, but also these models can prove useful
in future for the study of Bet v 1 modifications and their allergenic-
ity. Our findings may thus shed light on the cellular mechanisms un-
derlying birch pollen allergy.

0743 | Dermatophagoides pteronyssinus subcutaneous
immunotherapy induced allergen specific IgG4 can be detected in
saliva and strongly correlated with serological IgG4

He Y% Liu J? Zhao D3 Zhang S% Hao G>; Sun Y¢; Zhong H’;

Hui SF7; Lai X’

The Affiliated Hospital of Medical School of Ningbo University,
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Background: PIPE (Polymerase Incomplete Primer Extension) clon-
ing is a rapid method for recombining variable and constant anti-
body region sequences and thus allows simple creation of antibodies
against several targets (llieva et al., 2017). In this study we present
PIPE-cloned IgE, 1gG, and IgG,, targeting the major birch pollen al-
lergen Bet v 1.

Method: PIPE-cloned IgE, I1gG, and IgG, vectors sharing the same
variable region against Bet v 1 (Levin et al., 2014) were expressed
using the Expi293F system and purified via affinity chromatography.
Purity, size and correct assembly were confirmed via SDS PAGE,
SEC-MALS and CD spectroscopy. Specificity was tested in a dot
blot, ELISA (all isotypes) and ISAC112 microarray (IgE only). Antibody
functionality and blocking capabilities were tested using the human
mast cell line LAD2 and an RBL-SX38 degranulation assay. LAD2 cells
were primed with IgE and FceRI expression measured after 4 days of
exposure via flow cytometry. For the determination of degranula-
tion, RBL-SX38 cells were stimulated with Bet v 1 after sensitisation
with anti-Bet v 1-IgE and dose-dependent p-hexosaminidase release
detected using a fluorescent substrate. In the blocking experiments,
stimulation was carried out in the presence of the respective I1gG

antibodies.

Background: This study aims to detect allergen-specific 1gG4 in-
duced by Dermatophagoides pteronyssinus (DP) subcutaneous immu-
notherapy (SCIT) in saliva samples, in order to determine if salivary
1gG4 can be used as an alternative marker to serological IgG4.
Method: 310 DP-allergic rhinitis and/or asthma patients were re-
cruited for this study. 289 patients were included in the allergy
immunotherapy (AIT) group and received DP-SCIT for 1 year. 21
patients were included in the control group and received 1 year of
symptom treatment only. DP, Der p 1 and Der p 2 specific IgE in
serum, specific 1gG4 in both serum and saliva were measured at O,
4, and 12 months of DP-SCIT. The correlation between salivary and
serological IgG4 were investigated.

Results: During treatment with DP-SCIT, the allergen specific IgG4
in both serum and saliva increase significantly. After 1 year of treat-
ment, DP-, Der p 1- and Der p 2-specific 1gG4 levels in serum in-
creased 29, 57, and 20 folds, respectively; while the increase of
salivary 1gG4 was 5.4, 4.1, and 1.8 folds, correspondently. No 1gG4
changes in the control group were observed in either serum or sa-
liva. The detection rate of salivary DP-specific IgG4 was 11% before
AIT and 76% after 12 months of AIT. A strong correlation between
salivary and serum 1gG4 was observed after AIT 4 months (DP:
r=0.534, Der p 1: r = 0.496, Der p 2: r = 0.363; all P < .001) and
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12 month (DP: r = 0.585, Der p 1: r = 0.631, Der p 2: r = 0.577; all
P < .001). The correlation became stronger over the treatment time.
The ratio between serum and salivary specific IgG4 levels was 100-
300 before treatment, and 1200-1600 after 12 months of AIT.
Conclusion: It is possible to detect a kinetic change in major allergen-
specific IgG4 levels in the saliva of most patients. The specific 1IgG4
detected in saliva was closely related to the IgG4 in serum. Salivary
allergen specific IgG4 could be an alternative marker of serological
1gG4 in the late phase of AIT.

0806 | Grass pollen sublingual immunotherapy treatment

induces transcriptomic and metabolic changes over time

Mera-Berriatua LY; Bazire R? Barker-Tejeda TC; Obeso D3
Barbas CZ; Villasefior A%; Fernandez-Rivas M?; Rico Nieto P!;
Escribese MM®; Blanco C? Barber D*
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Background: The prevalence of allergic diseases and their severity
have increased worldwide in last decades. Sublingual administration
of Phleum pratense allergy immunotherapy (SLIT) tablets is one of
the most recent approaches of tolerance induction in patients with
allergic rhinoconjunctivitis, with or without asthma. We have docu-
mented an immunomodulation effect of SLIT-tablets for at least
2 years after stopping a 3-year treatment; however, the mechanisms
responsible for these effects remain unknown. Our aims in this work
were first to identify the immunological mechanisms underlying SLIT
and second to identify novel biomarkers useful for follow up and ef-
ficacy measurement.

Method: 22 grass pollen-allergic patients were enrolled in a double
blind randomized controlled clinical trial for 2 years based on the
administration of either placebo or immunotherapy treatment using
a standardized grass SLIT-tablet. Serum samples and PBMCs from all
the patients were used for metabolomic and transcriptomic analysis.
Serum samples were analysed using Liquid Chromatography-Mass
Spectrometry (LCMS) and Gas Chromatography-Mass Spectrometry
(GCMS) techniques. Gene expression profile of all the samples was
analysed using the GeneChip WT PLUS Reagent Kit and R software.
Pathway analysis was carried out using IPA software.

Results: Both transcriptomic and metabolic analyses showed that
poly-sensitized subjects presented a higher degree of inflamma-
tion than mono-sensitized patients prior to immunotherapy treat-

ment. Interestingly, mono-sensitized patients presented a significant

down-regulation of mast cell activation pathways, that was not ob-
served in poly-sensitized after 2 years of SLIT. Finally, transcriptomic
changes induced by immunotherapy over time in mono-sensitized
patients treated with immunotherapy pointed to an increase in their
inflammation state.

Conclusion: Overall results showed that there are specific features
that can characterize each allergic phenotype. Moreover, immuno-
therapy has a significant effect in pathways related to inflammatory
response as demonstrates the down regulation of mast cells activa-
tion in mono-sensitized patients; however, as previously described,
3-year treatment is needed to consolidate a regulatory immune re-
sponse. Our data support that clinical effect during is produce by
effector cell desensitization and that peripheral improvement is
achieved by prolonged AIT in the third year of intervention.

1206 | Grass pollen sublingual immunotherapy drives the
generation of functional IL-10-producing innate lymphoid cells
that are associated with clinical benefit: An RDBPC study
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Background: Innate lymphoid cells (ILCs) with the capacity to pro-
duce IL-10 have been recently reported. However, their role in al-
lergic diseases remains unexplored. Here, we aimed to phenotype
and identify the function of IL-10-producing ILCs (ILC10) in the blood
of seasonal allergic rhinitis patients and following allergen immuno-
therapy (AIT).

Method: Peripheral blood mononuclear cells were collected from
non-atopic controls (NAC,n = 18), grass pollen (GPA,n = 18), house
dust mite (HDMA,n = 6é) allergics and grass pollen subcutaneous
immunotherapy-treated patients (GP-SCIT,n = 16) in a cross-sectional
study. ILCs were isolated by FACS sorting or magnetic isolation. IL-10
production was induced by stimulation with [L-2/7/33/retinoic acid.
Furthermore, in an RDBPC study, induction of ILC10 was evaluated
following grass pollen sublingual (GP-SLIT,n = 13) and placebo (PL-
SLIT,n = 12) by flow cytometry and single-cell transcriptomics and
protein expression using feature barcoding technology (CITE-Seq;

10x Genomics). IL-10 protein levels were measured by ELISA.
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Results: Immunophenotyping of ILC10 revealed that they were
confined within KLRG1*ILCs compared to KLRG1ILCs (P < .001).
Expression of CTLA4 and HELIOS were upregulated in IL-
10"KLRG1*ILCs compared to IL-10°/KLRG1*ILCs (P < .05). The pro-
portion of IL-10"KLRG1'ILCs was dysregulated in GPA (47.5%,
P < .01) and HDMA (19.6%, P < .001), compared to NAC (as 100%).
However, GP-SCIT-treated group showed a restoration of these reg-
ulatory cells (79.1%, P < .05) and levels of secreted IL-10 were also
restored (P < .05) compared to GPA, which correlated with clinical
symptoms (r = -0.6687, P < .05). Moreover, in an RDBPC time-course
study of GP-SLIT, IL-10"KLRG1*ILCs were increased at 12- (P < .01)
and 24-months (P < .001) compared to PL-SLIT. The proportion of IL-
10*KLRG1'ILCs in SLIT-treated patients correlated closely with clini-
cal symptoms (r = -0.6298, P < .05). Clonal analysis of KLRG1*ILCs
also demonstrated that ILCs from GP-SLIT have a higher capacity to
become IL-10-producers compared to PL-SLIT (P < .05). These ob-
servations were confirmed by single-cell CITE-Seq approach which
provided a landscape overview of the differential gene expression
profile of these ILCs following AlIT.

Conclusion: For the first time, we show that functional IL-
10"KLRG1ILCs are induced following grass pollen SCIT and SLIT
treatment and correlated closely with clinical symptoms. Insight into
the innate immune components may provide novel biomarkers for
monitoring the efficacy of AIT (SCIT and SLIT).

1330 | IL-10+T follicular helper cells (CXCR5+PD-1+CD4+TFH10)
promote immune tolerance and regulate b cell function following

allergen immunotherapy: A proof-of-concept cross-sectional study

Sharif HY2; Fear D%; Laisuan W2 Zhang J2; Yi Y*2 Parkin R*%;
Fedina O%; Vila Nadal G*; Scadding G*; Durham SR*; Shamji MH*2
Ymmunomodulation and Tolerance Group, Allergy and Clinical
Immunology, Department of National Heart and Lung Institute,
Imperial College London, London, United Kingdom; 2NIHR Biomedical
Research Centre, Asthma UK Centre in Allergic Mechanisms of Asthma,
London, Imperial College London, London, United Kingdom; SAsthma
UK Centre in Allergic Mechanisms of Asthma, Peter Gorer Department
of Immunobiology, School of Inmunology & Microbial Sciences, King's

College London, London, United Kingdom

Background: T follicular helper (CD4"CXCR5*PD-1%T,,) cells are a
subset of T cells that produce interleukin (IL)-21 and promote dif-
ferentiation, proliferation and clonal expansion of IgE*B cells in the
presence of IL-4. T, cells have been shown to produce IL-10. We hy-
pothesized that IL—1O*'I'FH cells are dysregulated in patients with sea-
sonal allergic rhinitis (SAR) compared to non-atopic controls (NAC)
and are restored following AIT, administered subcutaneously (SCIT)
and sublingually (SLIT). Furthermore, IL-1O"I'FH cells have differential
effects in regulating B cell functions when exposed to IL-4 and IL-21.
Method: In a proof-of-concept cross-sectional study of AIT, PBMCs
were isolated from NAC (n = 13), SAR (n = 13), SCIT- (n = 10) and SLIT

(n = 8)-treated groups. Circulating IL—1O*TFH cells were enumerated

by flow cytometry. Isolated naive and memory B cells were cultured
in the presence of CD40L, IL-4, IL-21 and IL-10 for up to 14 days, and
their role in regulating B cell functions were investigated by qPCR
and flow cytometry.

Results: Total symptom scores were higher in SAR compared to
NAC(P < .05). SCIT and SLIT-treated groups exhibited reduced symp-
toms compared to SAR(both, P < .05). The proportions of IL-10‘TFH
cells were lower compared to NAC(P < .05) and were restored fol-
lowing SCIT and SLIT(both, P < .05). IL-4 and IL-21, cytokines that
are secreted by Ty, cells, promoted germinal centre reaction, class-
switch recombination (CSR) and plasma cell differentiation in naive
and memory B cells cultures as indicated by upregulation of BCL6,
AICDA, PRDM1 and XBP1 expressions(all, P < .05). PRDM1 was up-
regulated following stimulation of naive B cells with IL-4, but not
IL-21 stimulation in the presence of IL-10(P < .05). Furthermore, in
the presence of IL-10, IL-4 but not IL-21 and dual IL-4/IL-21 stimu-
lation resulted in high proportions of IgE*CD27"'CD38" and IgE*
plasmablasts and CD138" plasma cells. There was an increase in
eGLT expression in naive and memory B cell cultures in response
to IL-4 stimulation which was downregulated in the presence of IL-
10(P < .05). No changes were observed in response to IL-21 stimula-
tion, with/without IL-10. In addition, IL-10 suppressed tIgE levels in
the presence of IL-4 in naive and memory B cell cultures.
Conclusion: For the first time, we that showed IL-10"T, cells are
dysregulated in SAR and the differential effects of IL-4 and IL-21 in
regulating B cell functions. Moreover, our study provided further in-
sights on the role of IL-10 in regulating IgE responses by B cells.

OAS 16
Atopic Dermatitis: Pathogenesis and
Treatment

0084 | Evolution of skin microbiota and its relationship to

eczema development in Chinese infants

Leung TF>% Chen YHZ; Li SMY; Yau JWK?3; Yeung ACMY; Chan
KCC3; Leung ASY?; Cheng NS®; Leung CWW?; Chang AMK?; Chan
PKSY; Tam WH?

lDepartment of Paediatrics, Hong Kong, Hong Kong SAR; ZHong

Kong Hub of Paediatric Excellence, Hong Kong, Hong Kong SAR; °The
Chinese University of Hong Kong, Hong Kong, Hong Kong SAR; “The
Chinese University of Hong Kong; °Department of Microbiology, Hong
Kong, Hong Kong SAR

Background: Eczema is the commonest chronic skin disease in chil-
dren, and microbes such as staphylococci are abundant on their skin.
A small birth cohort of Irish babies suggested that skin microbiota
at 2-month predicted eczema occurrence at 12 months old age.
Nonetheless, such data were not replicated in other populations.
There were limited data on the evolution of skin microbiota in Asian

infants. This prospective study investigated longitudinal changes in
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skin microbiota during infancy and whether early-life exposures and
skin microbiota might predict development of infantile eczema.
Method: This SMART Baby cohort recruited 120 healthy term
Chinese newborns regardless of family history of allergic diseases.
Their mean (SD) birth weight was 3119 (444) grams. Subjects
were prospectively evaluated for eczema and allergies at 1, 6 and
12 months. Skin hydration (SH) was measured at antecubital and
volar aspects of left forearm as well as upper back, and flocked skin
swabs were then collected at the same sites, during study visits. V1-
V3 regions of 16S rDNA in genomic DNA extracted from skin swabs
were sequenced using lllumina MiSeq PE300. Bioinformatics analy-
sis was performed with QIIME2.

Results: Subjects’ SH at 1-month was lower among those with
moderate-to-severe eczema at 12 months (44.9 + 35.4) than those
without eczema (80.1 + 28.2) (P = .045). Besides, emollient use at
1-month predicted less eczema during infancy (52.7% vs 65.5%;
P =.024). There were significant temporal variations in skin micro-
biota at 1-month and 6-month. Skin microbial compositions at upper
back were different from those at left forearm. Shannon diversity
index over left volar forearm at 1-month was lower among infants
with persistent eczema (P = .004) but not in those with transient ec-
zema (P = .440). The relationship between eczema and skin microbial
biodiversity might be modified by mode of delivery, peripartum an-
tibiotic as well as early-life feeding practice, pet keeping and passive
smoking. There was no association between infantile eczema and
skin microbiota at 6-month.

Conclusion: Biodiversity of skin microbiota at 1-month is associ-
ated with persistent eczema during infancy, supporting that neo-
natal skin microbial composition may predict eczema development.
Such relationship is modified by a number of perinatal factors and
early-life exposures. Skin microbiota at 6-month is not associated
with infantile eczema. (funded by Health and Medical Research Fund
[06170466]).

0501 | Therole of metalloproteinase 9 in the pathogenesis of
atopic dermatitis in children

Semernik O; Lebedenko A

Rostov State Medical University, Rostov-On-Don, Russia

Background: To study the role of metalloproteinase 9 (MMP9) and
the polymorphic variant -8202A>G of the MMP9 gene in the patho-
genesis of atopic dermatitis (AD) in children.

Method: 54 children with AD were examined. A mild course of the
disease was detected in 16.67%, a moderate course in 61.11% of the
examined, and a severe course in 22.22% of patients. The control
group consisted of 122 healthy children. Serum MMP-9 levels were
determined by enzyme-linked immunosorbent assay using Cloud-
Clone Corp.® test systems (USA). The polymorphic variants of the
studied genes were determined by the method of allele-specific pol-

ymerase chain reaction using SNP-express reagent kits. An analysis

was made of the relationship of the association of the -8202A>G
polymorphism of the MMP9 gene with the risk of developing AD.
Results: An analysis of the results showed that the values of MMP9
in serum (573.75 + 113.71 pg/mL) in patients with AD exceed the
values in the control group (307.39 + 42.39 pg/mL) [P = .025]. At
the same time, there were no statistically significant differences in
patients with varying severity (P 2 .05). Analysis of the distribution of
alleles and genotypes by the -8202A>G polymorphism of the MMP9
gene revealed statistically significant differences between the con-
trol group and patients suffering from AD (P < .001). Moreover, the
predominant allele in both groups is the A-allele (among patients
with AD - 84.6%, in the control group - 50.8%). It was established
that among children with AD, the A/A genotype prevails with a
frequency of 69.2%, while in the group of healthy children the fre-
quency of this genotype is 3 times lower (P < .001). It is important
to note that in children with the A/A-genotype, the risk of AD devel-
oping is increased by 7.55 times (OR = 7.55 [95% Cl - 2.97 - 19.21,
P < .001]). Evidence of the effect of the mutant A-allele on the ex-
pression level of this protease is an increase in serum MMP9 values
in homozygotes for the A-allele compared with carriers of heterozy-
gous polymorphism.

Conclusion: It was found that the concentration of MMP9 in the
blood serum of patients with atopic dermatitis exceeds the param-
eters in the control group. Moreover, the 8202A>G polymorphism
of the MMP9 gene is significant in the pathogenesis of atopic der-
matitis in children. In homozygous carriers of the A-allele, the risk of
developing skin manifestations of allergy is increased by more than

7 times.

0511 | The therapeutic and preventive effect of sublingual
immunotherapy in mite-sensitized children with atopic dermatitis:
A randomized, open, parallel-group study

Song KBY; Kim MJ%; Park M*; Rhee ESY; Yu J!

Department of Pediatrics, Asan Medical Center, University of Ulsan
College of Medicine, Seoul, South Korea; 2Department of Nursing, Asan
Medical Center, Seoul, South Korea

Background: Allergen immunotherapy with house dust mite (HDM)
has been shown to improve eczema in patients with atopic dermati-
tis (AD). However, there are less data regarding therapeutic effect of
sublingual immunotherapy (SLIT) on eczema and preventive effect
on the development of respiratory allergy in children with AD. We
aimed to evaluate the therapeutic and preventive effect of SLIT with
HDM allergen extracts in HDM-sensitized children with AD.

Method: In this single center, randomized, open, parallel group trial,
60 children (aged 5-17 years) with a chronic course of AD (Scoring
Atopic Dermatitis [SCORAD]> 8) and sensitization to HDM were
randomized to receive SLIT (n = 30) or not (n = 30) during 12 months.
SCORAD, Visual analogue scale (VAS) scores, and Investigator global
Assessment (IGA) were compared between two groups, and specific
IgE and IgG4 to HDM were measured at baseline and 12 months
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after treatment. We assessed whether new asthma or allergic rhini-
tis develops during study period.

Results: The SLIT group had a significantly persistent reduction
of SCORAD and IGA during total study period compared with the
baseline, but control group did not. No significant differences were
detected in VAS scores of both groups after 12-month treatment.
After 1 year of treatment, specific IgE to HDM was not decreased,
whereas 1gG4 to HDM increased significantly only in SLIT group.
Incidence of respiratory allergy during study period was 10.5%
(2/19) in SLIT group, and 17.6% (3/17) in control group without sig-
nificant difference.

Conclusion: SLIT for 1 year with HDM improved AD in HDM-
sensitized children. However, there is no preventive effect on the
development of respiratory allergy. It suggests that SLIT may be a

treatment option in children with AD who are sensitized to HDM.

1545 | Increased bathing during infancy is associated with
impaired skin barrier function, increased atopic dermatitis and
reduced skin prick sensitisation to peanut and egg

Marrs T'; Perkin M?; Logan K Craven J; Radulovic S*; Lack G!
lKing’s College London, London, United Kingdom; 2st George's,
London, United Kingdom

Background: Environmental exposures influence skin barrier func-
tion and may impact on the development of atopic dermatitis (AD)
and food sensitisation during infancy. Aim: To determine whether
bathing frequency during infancy is associated with skin barrier dys-
function, AD and food sensitisation.

Method: An observational analysis was conducted amongst chil-
dren in the EAT Study cohort. Skin barrier function was assessed
through the measurement of transepidermal water loss (TEWL) be-
fore each participant underwent examination for AD and skin prick
testing at three and 12 months of age. Parents were surveyed at 3
and 12 months, asking whether their child had developed dry skin
and about the regularity of their chosen bathing and moisturising
skin care routines.

Results: Each additional bath per week at 3 months of age was inde-
pendently related to skin barrier dysfunction (TEWL = 15 g/m2*h;
adjusted Odds Ratio (aOR) 1.21 (1.13-1.30), P < .001) after adjust-
ment for family history of AD, filaggrin mutation inheritance, paren-
tal report of dry skin and frequency of emollient application. When
treating bathing as a binary exposure, bathing more than weekly was
associated with significantly increased chance of having developed
AD on examination at 3 months (aOR 1.69(1.05-2.71), P = .03) when
compared to bathing up to weekly. This relationship with AD was
lost at 12 months of age, however skin prick sensitisation to pea-
nut (23 mm; aOR 0.22(0.08-0.61), P = .004) and egg (23 mm; aOR
0.43(0.19-0.97), P = .04) were significant reduced with increased
bathing even when correcting for presence of AD at 3 months.
Conclusion: Higher bathing frequency during infancy is associated

with an increase in TEWL, examined eczema at 3 months, lesser

peanut and egg skin prick sensitisation at 12 months. Prescribing
bathing routines may constitute a worthwhile part of an interven-

tion to prevent allergic disorders.

OAS 17
Novel Perspectives on Diagnosis and
Management of Food Allergy

0190 | Allergen-blocking antibodies: A novel concept of peanut-

allergy immunotherapy

Paolucci M*; Wuillemin N2; Arena C2; Wickerle-Men Y?; Kiindig
TMY; Bieli D% Sonati T2

!Department of Dermatology, University of Zurich and University
Hospital Zurich, Zurich, Switzerland; ZMabonn AG, Schlieren,
Switzerland

Background: Peanut allergy is an IgE-mediated disease with hyper-
sensitivity to peanut (PN) proteins. At current, there is no immuno-
therapy available for these patients. The binding of PN allergens to
IgE-FceRI complexes, on the surface of mast cells and basophils,
causes cellular degranulation that triggers symptoms of allergy. In
the current project, we aim to develop and test a novel PN immu-
notherapy based on allergen-specific human monoclonal anti-PN
antibodies (mAbs).

Method: Sera from PN allergic patients were screened for PN-
specific IgE and 1gG by ImmunoCAP and ELISA. From selected pa-
tients, B cells were isolated, and mAbs against PN allergens were
molecularly cloned. The allergen specificity and binding affinity were
tested by ELISA and surface plasmon resonance. The antibody func-
tion was tested in vitro with leucocytes from PN-allergic patientsin ".
Immunotherapeutic efficacy was performed in C3H mice sensitised
with PN allergens by multiple low-dose intraperitoneal injection of
peanut allergen extract. Mice received anti-peanut mAbs by intrave-
nous injection at different time points before allergen-provocation
by systemic injections of high-dose PN allergen extract. The anaphy-
laxis was monitored by clinical scoring and body temperature drop.
Results: We identified patients with anti-PN IgGs and were able to re-
cover B cells and to clone mAbs with high affinity for different PN pro-
teins. The mAbs inhibited basophil activation and leukotriene secretion
in vitro. When sensitised mice were challenged with a mixture of anti-
PN mAbs and PN allergen extract, no clinical signs of anaphylaxis were
observed, while a challenge with PN allergens extract caused strong
anaphylactic reactions and temperature drops. When sensitised mice
were treated by passive immunization with anti-pN mAbs 1-14 days be-
fore the challenge, the anaphylaxis could be fully abrogated.
Conclusion: In closing, functional anti-PN IgG mAbs could be cloned
from PN-allergic patients, and full protection against allergic ana-
phylaxis could be obtained by immunotherapy in PN-allergic mice.
The results may pave the way for new clinical options for patients
with difficult or untreatable allergies as well as for patients with sea-

sonal allergies where allergen exposure is perennial.
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0372 | Need for more than one dose of adrenaline to treat
anaphylaxis: A systematic review and meta-analysis

lerodiakonou D*; Patel N*; Chong Kw?; Yip AYL: Bartra J? Boyle
RJ1; Turner PJ!

1Imperial College London, London, United Kingdom; 2Hos;aital Clinic
Barcelona, Barcelona, Spain

Background: The European Medicines Agency recommends all pa-
tients at risk of anaphylaxis carry 2 adrenaline auto-injectors at all
times, in contrast to EAACI guidelines. The need to treat anaphylaxis
with more than one dose of adrenaline has not been systematically
evaluated.

Method: We undertook a systematic review and meta-analysis to
assess the proportion of anaphylaxis reactions reported in the lit-
erature which were treated with at least 2 doses of adrenaline. We
searched for relevant papers (cohort studies/registry reports and
case series with > 10 cases of anaphylaxis in MEDLINE, Embase,

Anaphylaxis (all cause,

community)
Anaphylaxis (study-defined)
Anaphylaxis (RS/CVS only)

7.3% [5.2 to 8.0]
7.8% [5.8 to 10.6]
6.7% [5.2 to 8.7]
13.5% [11.5 to 15.8]
12.8% [10.6 to 15.4]

Anaphylaxis ®¥ 2" dose given by HCP
Anaphylaxis 4 treated with 1 + dose ADR

Anaphylaxis ®¥ treated with 1 + dose ADR, 2"
dose given by HCP

Data are % reactions [95% ClI].

Web of Science or Cochrane, between January 1946 and July 2019,
and also reviewed recent conference abstracts. Data were screened
and extracted in duplicate and synthesized for meta-analysis using
a generalised linear mixed model. Study registration: PROSPERO
CRD42017069109.

Results: 77 datasets were included, representing over 20,000 ana-
phylaxis cases reported in the literature. Estimates of the proportion
of anaphylaxis reactions treated with 2 + doses of adrenaline ranged
from 3.9% [95%Cl 2.1 to 7.1] for food challenges in hospital, to 7.3%
[95%Cl 5.2 to 8.0] for community reactions. There was significant
heterogeneity in the data which was not affected by study design or
definition of anaphylaxis used. 10.9% [95% Cl 8.5 to 13.8] of patients
given adrenaline for food-anaphylaxis demonstrate an incomplete
response as assessed by a healthcare professional.

Conclusion: Around 10% of patients receiving adrenaline for ana-
phylaxis have a suboptimal response to a single dose of adrenaline,
as assessed by a healthcare professional. The ramifications of these

data on policy require further evaluation.

Food challenge

Food-induced (community) (in hospital)

6.6% [4.8 to 9.0] 3.9%[2.1t0 7.1]
N/A 6.1% [2.9 to 12.6]
7.0% [4.5 to 7.8] 4.5% [2.6 to 7.7]
11.2% [8.7 to 14.5] 8.1% [5.6 to 11.7]
10.9% [8.5 to 13.8] 8.3% [5.6 to 12.1]

ADR, Adrenaline; HCP, healthcare professional; RS/CVS, respiratory/cardiovascular symptoms; sd, study defined.

1362 | Efficacy and safety of epicutaneous immunotherapy
(EPIT) for peanut allergy in subjects with and without concomitant

food allergies

Bégin P*; Sussman G?; Beyer K*; Oriel RC*; Ford L>; Shreffler W®;
Campbell DE”8; Green TD?'%, Mukherjee R; Fleischer DM?*2
ICHU Sainte-Justine, Montreal, Canada; 2Gordon Sussman Clinical
Research, Quebec, Canada; 3Charité-Universitdtsmedizin Berlin,
Toronto, Germany; “4Icahn School of Medicine at Mount Sinai, Mount
Sinai Kravis Children's Hospital, Department of Pediatrics, Division

of Allergy and Immunology, The Elliot and Roslyn Jaffe Food Allergy
Institute, Ontario, United States; °The Children's Hospital at Westmead,
Berlin, Australia; *Massachusetts General Hospital, New York, United
States; The Children's Hospital at Westmead, New York, Australia;
$pBvV Technologies SA, Montrouge, France; DBV Technologies SA,
Sydney, France; ‘°UPMC Children's Hospital of Pittsburgh and University
of Pittsburgh School of Medicine, Pittsburgh, United States; DBV
Technologies SA, Boston, France; 2Children's Hospital Colorado,
University of Colorado, Massachusetts, United States

Background: The efficacy and safety of EPIT in peanut-allergic
children with a 250-pg peanut patch (VP250) have been studied in

placebo-controlled randomized trials. It is important to understand
whether concomitant food allergies (CFA) affect the treatment re-
sponse or safety outcomes of peanut-allergic children treated with
VP250.

Method: PEPITES was a Phase 3, randomized, double-blind, placebo-
controlled trial of VP250 in children 4-11 years of age (n = 356).
Post hoc analysis explored differences in efficacy and safety among
peanut-allergic children with and without CFA at study entry.
Results: At baseline, 206 (58%) children had CFA and 150 (42%) chil-
dren were solely peanut-allergic and were not avoiding additional
foods.

Improvement in predefined primary outcome (based on changes in
peanut eliciting dose following 12 months VP250 in the treatment
group vs placebo group) was consistently in favor of VP250 irrespec-
tive of whether children had CFA or isolated peanut allergy at study
entry. The VP250 response rate was 33.3% and 38.1%, respectively,
and the placebo response rate was 16.9% and 9.4%, respectively (in-
teraction P = .17).

Serious treatment-emergent adverse events (TEAEs) assessed as re-
lated to VP250 by investigators occurred in 1 participant (0.7%) with
CFA and 2 (2.1%) participants with isolated peanut allergy. Likewise,
TEAEs considered to be VP250-related by investigator assessment,
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which led to permanent study discontinuation, occurred in 2 (1.4%)
participants with CFA and 2 (2.1%) allergic to peanut alone. Local
application site reactions were noted in 58.2% of participants rand-
omized to VP250 with CFA and 56.7% of participants randomized to
VP250 with isolated peanut allergy.

Conclusion: In peanut-allergic children aged 4-11 years who were
treated with EPIT for peanut allergy, improvement in the predefined
primary outcome measure over the 12-month treatment period was
in favor of VP250, irrespective of whether they were allergic only to
peanut or had CFA at study entry. The safety and tolerability profiles
were similar in peanut-allergic children randomized to VP250 with

peanut allergy alone and peanut allergy with CFA.

OAS 18
Diagnosis and Management of Ocular
Allergy and Allergic Rhinitis

0522 | A controlled naturalistic approach to the study of allergic
conjunctivitis (AC) in an environmental exposure chamber (EEC)

Ismail B; Soliman O; Clark D?; Couroux P%; Salapatek AM?
ICliantha Research, Mississauga, Canada; 2Aldeyra Therapeutics,

Massachusetts, United States

Background: AC affects > 1-billion worldwide and increasing, yet
many sufferers remain underserved by available medications. The
EEC allows for controlled yet naturalistic airborne allergen expo-
sures in which subjects rate their symptoms real-time. The aim of
these analyses was to assess patients’ ocular symptom development
profiles in the EEC towards study of AC.

Method: Seventy ragweed allergic subjects with 2-year history and
positive ragweed SPT were studied in the EEC. Subjects were admin-
istered saline drops in each eye and exposed to airborne ragweed
pollen (mean exposure: 3500 + 500 pollen grains/m®) in the EEC for
90 minutes. Approximately every 10-mins, subjects self-rated ocular
itching (9-point scale, 0-4, 0.5 increments) and tearing (4-point scale,
0-3, 1.0 increments) on an e-diary and staff assessed ocular redness
(9-point scale, 0-4, 0.5 increments). Subjects with conjunctival red-
ness of > 2 in at least one ocular quadrant and ocular itching = 2.5
were considered adequately allergic. Descriptive statistics and AUC
for each symptom were calculated. Pearson correlation analyses of
SPT wheal vs symptoms were evaluated.

Results: As expected, significant itching developed more rapidly
than ocular redness. Mean scores in the last timepoint for itching,
redness and tearing were 3.26 + 0.66, 2.46 + 0.53, and 2.16 + 0.56
respectively. Mean AUC 0-90 min for itching (151.8 + 55.7), redness
(182.9 + 33.6) and tearing (109.4 + 38.5) were different related to
differences in response profiles with redness highest due to higher
redness at baseline, slow development with low-grade persistence
throughout. Non-significant correlations were observed for wheal vs

symptom severity and wheal vs onset of itching (r = 0.058, P = .633)

with a weak correlation between wheal and onset of redness
(r=0.297,P=.012).

Conclusion: These results provide insight into the profiles of ocular
allergy symptom development that are consistent with their under-
lying mechanisms, with faster itching and slower, persistent ocular
redness, due to early and late phase mediators, respectively. Lack of
skin test correlation with ocular symptom magnitudes confirms SPT
is not a good predictor of AC severity. The ability to provide a con-
trolled yet naturalistic allergen exposure allows for both prophylac-
tic and on-symptom drug testing. Taken together, the EEC approach
is an excellent setting for the study of AC patients and novel putative

AC medications.

0539 | Underdiagnosed and growing epidemic of ocular allergy
(OA) - diagnostic tools and role of allergen immunotherapy in

severe OA

Arudi Nagarajan S*% Shetty R%; De Souza S'; Sethu S*;
Subhra Ghosh A
!Narayana Nethralaya, Bangalore, India; Manipal Hospital,

Malleshwaram, Bangalore, India

Background: Diagnosis of OA is usually based on history and clinical
examination, with aid of in vivo or/and in vitro tests to identify spe-
cific allergen, in recalcitrant patients to topical treatment.

To evaluate the role of diagnostic tools and allergen immunotherapy
in management of OA.

Method: 518 patients presenting with varying grades of ocular al-
lergy, presenting to a tertiary care ophthalmic centre, were included
in this study. The patients were evaluated for severity of allergy and
detailed history of systemic allergy if present was taken. Concurrent
tear samples and ocular wash was collected in the severe cases of
ocular allergy who were not on topical steroids or immunomodu-
latory medications at that time. These patients were also evalu-
ated for concomitant allergic disorders like Allergic Rhinitis (AR)
and lower airway involvement, asthma in adults or Multi-trigger
wheeze in the paediatric population. Investigations included serum
Immunoglobulin (IgE) levels and skin prick test to a panel of com-
mon aeroallergen indigenous to the geographical area were done.
Appropriate avoidance measures were advised and patients with se-
vere OA, recalcitrant to topical therapy, were started on Sublingual
Immunotherapy, after due consent from the patient and/or the par-
ents. History of steroid dependence or steroid overuse was also
taken.

Results: The patients were divided into groups based on severity of
ocular allergy. They were further grouped based on the association
of systemic allergy like AR, asthma or skin allergy. 20% of patients
were found to be having severe ocular allergy or recalcitrant to topi-
cal therapy. Tear samples showed increased levels of inflammatory
molecules like Interleukin (IL) 4 and 15 and IgE. No direct correla-
tion was found between tear IgE and Serum IgE in these patients. 46

of these patients also had keratoconus requiring treatment. In the
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patients who had severe recalcitrant ocular allergy, systemic therapy
with sublingual immunotherapy (SLIT) was found to be useful in con-
trolling the disease and associated complications, thereby improving
the Quality of Life(QolL).

Conclusion: A stepwise algorithmic and multi-disciplinary approach,
including ophthalmologist and allergist, is useful in these cases.
Proper patient selection for Allergen Immunotherapy, along with
appropriate allergen avoidance measures, will help improve QoL in

severe OA.

0594 | Treatment of severe allergic conjunctivitis with antolimab
indicated improvement of ocular signs and symptoms and
reduction of severity of comorbid atopic diseases in a phase 1b
open-label study

Leonardi AL; Anesi SD?; Chang PYZ: Kantor AK®; Chang ATS:
Rasmussen HS®; Foster SC2

!Department of Neuroscience, Ophthalmology, University of Padova,
Padova, Italy; Massachusetts Eye Research & Surgery Institution,
Waltham, Ma, United States; Clinical Development, Allakos, Inc.,
Redwood City, Ca, United States

Background: Severe allergic conjunctivitis (AC) presents with de-
bilitating ocular symptoms and a risk to vision loss. AC is driven
primarily by mast cells and eosinophils. Antolimab (AKO02) is an anti-
Siglec-8 monoclonal antibody that selectively depletes eosinophils
and broadly inhibits mast cells. KRONOS was an open-label Phase
1b clinical study of antolimab in patients with chronic atopic kera-
toconjunctivitis (AKC), vernal keratoconjunctivitis (VKC), and peren-
nial allergic conjunctivitis (PAC). This analysis evaluated the effect
of antolimab on AC symptoms as measured by a patient-reported
outcome (PRO) questionnaire and on AC signs and symptoms as
measured by an investigator assessment tool.

Method: Moderate-to-severe patients with AC and history of cor-
ticosteroid use were enrolled to receive six monthly doses of an-
tolimab on a dose escalation schedule (0.3, 1,1 or 3,1 0or 3, 1 or
3, 1 or 3 mg/kg). Symptoms of AC were assessed with a daily
patient-reported outcome (PRO) symptom questionnaire (Allergic
Conjunctivitis Symptom Score (ACS): itching, light sensitivity, eye
pain, foreign body sensation, and watering eyes) and a monthly
investigator assessment of ocular signs & symptoms (OSS: itching,
redness, tearing, and chemosis). Clinical activity of antolimab on co-
morbid atopic dermatitis, asthma, and/or rhinitis was assessed by a
daily PRO questionnaire.

Results: Twenty-nine patients were enrolled from Mar-2018 to Nov-
2018 (AKC n = 13, VKC n = 1, PAC n = 15), 87% of whom had at-
opic comorbidities. By 2 weeks post-last dose, median ACS for AKC,
VKC, and PAC groups improved by 74%, 87%, and 71%, respectively.
Consistent with these results, median OSS for AKC, VKC, and PAC
groups improved by 71%, 86%, and 83%, respectively. There was
substantial improvement in allergic comorbidities, with 65%, 72%,

and 69% reduction of symptoms of atopic dermatitis, asthma, and

rhinitis, respectively. There were no drug-related serious adverse
events (AE), and the most common treatment-emergent AE was
mild-to-moderate infusion related reactions (IRRs: 16.7% IRR rate on
first infusion, and 0.7% IRR rate on subsequent infusions).

Conclusion: Antolimab was well-tolerated and substantially im-
proved symptoms of severe AC as measured by both a PRO and an
investigator assessment. In addition, antolimab substantially im-
proved symptoms of comorbid atopic conditions. Antolimab may
be a promising treatment for severe AC as well as atopic dermatitis,

asthma and other atopic conditions.
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0663 | Efficacy of allergen immunotherapy for allergic
rhinoconjunctivitis assessed by conjunctival allergen provocation-
a real-life study

Vasconcelos MJl; Mesquita AMZ; Rama T1'3; Moco Coutinho RZ;
Miranda J%; Placido JL?; Silva D!

1Servico de Imunoalergologia, Porto, Portugal; 2Centro Hospitalar
Universitdrio de Sdo Jodo, Porto, Portugal; 3Basic and Clinical
Immunology, Porto, Portugal; *Department of Pathology; >Faculty of

Medicine; 6University of Porto

Background: Conjunctival allergen provocation tests (CPT) are used
to assess efficacy of allergen immunotherapy (AIT) in clinical tri-
als; however, real-life studies regarding its use in daily practice are
lacking. Patient reported satisfaction regarding AIT has been rarely
evaluated in association with objective measures.

Aim: To assess the efficacy of AIT through CPT and evaluate pa-
tients’ satisfaction through the “Satisfaction Scale for Patients
Receiving Immunotherapy” (ESPIA questionnaire), in patients with
rhinoconjunctivitis treated with Dermatophagoides pteronyssinus
(Dp) and/or grass pollen AIT.

Method: Prospective study with patients with rhinoconjunctivitis
from an allergy department of a University Hospital that performed
CPT before and following at least 1 year of AIT with Dp and/or
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grass pollen (Dactylis, Festuca, Lolium, Phleum and Poa). CPT were
performed with Leti®, allergen extracts, at tenfold increasing con-
centrations. Total ocular symptom score (TOSS) was assessed and
a positive result was considered if TOSS 2 5. Results of CPT before
and after starting AIT were compared. A cross-cultural translated
version of ESPIA questionnaire was applied.

Results: A total of 29 CPT were performed in 20 patients (14 with Dp
and 15 with grass pollen), 70% female, median age of 15 years, 60%
children and half had a concomitant medical diagnosis of asthma.
One quarter of patients were treated only with grass pollen, 15%
with only Dp, and 60% with mixed (Dp and grass pollen) AIT. The
median duration of AIT treatment was of 21[12;23] months.

The concentration that elicited a positive CPT with Dp increased in
93% of patients (up to 100 times higher); with grass pollen, the con-
centration increased in 40% of patients and decreased in 20%. The 3
patients with increased ocular reactivity to grass pollen were being
treated with a mixed AlT.

Patients reported an ESPIA median score with grass pollen, mixed
and Dp AIT of 64 [47;76]; 64[53;70]and 63[54;-], respectively.
Conclusion: CPT may be useful to assess efficacy of AlT in real life.
However, larger samples with longer follow-up studies are needed to
confirm these results. Furthermore, different CPT protocols, namely
using two-fold concentration increase, may yield different results.
Questionnaires of symptoms, satisfaction and quality of life should
be used as an add-on tool to assess AIT efficacy.

0900 | Molecular sensitization predictors of allergen-specific
immunotherapy efficacy in patients with perennial allergic rhinitis

with sensitization to house dust mites

Tsaryk V1; Yuriev St; Akhtemiichuk OY; Kurchenko AY;

Dubuske LM%

!National Medical University, Kyiv, Ukraine; 2Immunology Research
Institute of New England, Gardner, Ma, United States; 3George
Washington University School of Medicine, Washington, United States

Background: Allergic rhinitis (AR) and asthma are the most common
allergic disorders worldwide. Aeroallergens are the causative factors
in the pathogenesis of these disorders. Sensitization to aeroallergens
differs in various countries and regions. Identification of the most
common aeroallergen sensitization is crucial in the diagnosis and
management of AR and asthma. Allergen-specific immunotherapy
(AIT) is the only available treatment that can induce specific immune
tolerance to allergens. However, the treatment course lasts at many
months, with no reliable method to predict treatment response. This
study assessed a treatment response to AlT based on sensitization
patterns.

Method: 110 patients who had undergone 18 month of standard
house dust mite AIT with sublingual forms of house dust mite al-
lergens (D. pteronyssinus 50%, D. farinae 50%) were assessed.
During the study, patients were divided into two groups: Group 1

- patients with sensitization only to major components of the house

dust mite (Der p1, Der p2), n = 74; and Group - patients with sensi-
tization to the major and minor components of dust mite (Der p1,
Der p2, Der pé, Der p10), n = 36. Clinical characteristics, skin-prick
test responses, and treatment response were evaluated at months
12 and 18. Effective AIT was defined as a 50% reduction in average
adjusted symptom score (AAdSS) from baseline at the end of the
second year of immunotherapy.

Results: The overall efficacy rate at the end of 12 months of the AIT
was 52.7% in Group 1 and 25.6% in Group 2. Age, sex, asthma, body
mass index, smoking history, and aeroallergen categories were not
associated with differences in efficacy of AIT. Meanwhile, efficacy
data at month 12 (odds ratio [OR], 5.850; P = .003), month 18 (OR,
7.476; P < .001) in Group 1, and month 12 (OR, 4.130; P < .004), and
month 18 (OR, 8.716; P < .000) in Group 2.

Conclusion: Efficacy of AIT at months 12 and 18 is strongly associ-
ated with sensitization to major components of the house dust mite
(Der p1, Der p2). Efficacy of AIT can potentially be predicted before
AIT treatment by assessment of Der p6 and Der p10 sensitization
which reduces the overall efficacy at 1 year.

1202 | Personal Allergy Tracker (PAT): Description of a study
protocol utilizing m-Health technology for monitoring allergic

rhinitis. Can mobile technology improve control?

Aggelides X*; Xepapadaki P?; Vidalis P%; Rovina N®; Gavogiannakis
N*: Nikoletseas S°: Tzamalis P°; Bardoutsos A°; Stainhaouer

G% Dologlou 16: Bakamidis S°; Sounapoglou T7: Antaranian

S7: Romanidis K”: Angelidis P8: Karanasiou A®: Fourlis A%
Papadopoulos NG??

!Allergy Unit, 2nd Department of Dermatology and Venereology,
National and Kapodistrian University of Athens, Attikon University
Hospital, Athens, Greece; 2Allergy Department, 2nd Pediatric Clinic,
National and Kapodistrian University of Athens, Athens, Greece; 31st
Department of Respiratory Medicine, National and Kapodistrian
University of Athens, “Sotiria” Regional Chest Diseases Hospital,
Athens, Greece; *Allergy Department, 401 General Military Hospital,
Athens, Greece; *Computer Engineering and Informatics Department,
University of Patras, Patras, Greece; SInstitute for Language and
Speech Processing / Athena R.C, Athens, Greece; "Blockachain P.C,
Thessaloniki, Greece; 8Vidavo SA, Thessaloniki, Greece; °Division of
Infection, Immunity & Respiratory Medicine, University of Manchester,
Manchester, United Kingdom

Background: Lack of information concerning the nature, intensity,
and duration of symptoms, is a common problem for physicians
treating allergic rhinitis (AR). Patients may find such symptoms quite
bothersome but also trivial to observe. Mobile Health (m-health) so-
lutions can improve both monitoring and control of allergic rhinitis.
The purpose of this study is to create an integrated, crowdsourcing
e-Health /m-Health system for monitoring AR using smartphone and

smartwatch sensors and applications.
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Method: This prospective multicentered study includes patients
with AR aged between 18 and 55 years old and healthy controls.
Initially, subjects have provided data for the development and fine-
tuning of two types of algorithms; for detection of gestures indica-
tive of AR and conjunctivitis (i.e. allergic salute, rubbing of eyelids),
and for detection of distinctive changes in voice during AR.
Subsequently, patients with AR will be monitored for 3 months
through a smartphone app that will be able to record gestures via
a connected wristband and voice changes, both attributed to AR,
based on the previously developed algorithms. Data from gestures
and voice recordings will be compared with responses to AR symp-
tom questionnaires presented to the patients from their mobile app
on a daily basis.

The effect of the system on AR outcomes will be then evaluated by
comparing AR symptom control between two subgroups, the first
receiving alerts to increase AR treatment when signals from gesture
and voice change recognition are suggestive of escalation of symp-
toms’ severity; the other receiving sham alerts. Both subgroups will
follow action plans based on ARIA guidelines.

Conclusion: M-Health technology may help patients and physicians
better understand AR's impact on everyday life and improve adher-
ence to treatment through closer monitoring and self-management.
Employment of m-Health services to a common chronic disease like
AR will probably benefit patients, doctors, and health systems by
optimizing control and reducing health costs.

Acknowledgment: This research has been co-financed by the
European Regional Development Fund of the European Union
and Greek national funds through the Operational Program
Competitiveness, Entrepreneurship, and Innovation, under the call
RESEARCH - CREATE - INNOVATE (project code: TIEDK-02436).
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0258 | Multiple myeloma exosomes suppress natural killer cells:
Modification by omega-3 fatty acids

Moloudizargari M': Mortaz E%; Asghari MH?

1Department of Immunology, School of Medicine, Shahid Beheshti
University of Medical Sciences, Tehran, Iran; 2Department of
Toxicology, School of Medicine, Babol University of Medical Sciences,
Tehran, Iran

Background: Multiple myeloma (MM), the most common malignancy
of plasma cells, is still regarded as incurable due to frequent relapses.
Considering previous findings that exosomes released from tumor
cells including MM play a critical role in tumor survival and progres-
sion, in the present work we checked as to whether exosomes re-
leased from a myeloma cell line (L363) can affect the function of
natural killer cells. We also checked whether the treatment of L363

cells with sub-lethal doses EPA and DHA, two polyunsaturated fatty

acids (PUFA) for which various anti-cancer properties have been
previously explained, can alter the release and function of MM-
derived exosomes.

Method: Exosomes were isolated from EPA/DHA-treated and -un-
treated L363 culture supernatants and characterized using dynamic
light scattering, electron microscopy and flow cytometry (CD81 and
CD63). NK-92 cells were then treated with these exosomes either
alone or in co-culture with K562 cells and their K562 killing func-
tion was assessed using flow cytometry. The degranulation marker
CD107a, NKG2D and IFN-y were assessed using flow cytometry and
ELISA.

Results: Pre-treatment with MM-derived exosomes significantly
reduced the cytotoxic function of NK cells against K562 cells, indi-
cating an immunosuppressive role for these particles. Interestingly,
exosomes from EPA/DHA-treated MM cells had a weaker immu-
nosuppressive effect. NKG2D expression was reduced following
treatment with MM exosomes, explaining a possible mechanism re-
sponsible for the observed suppressive effect. On the contrary, MM
exosomes could stimulate both the production and release of IFN-y,
delineating a dual role of these exosomes on NK effector functions.
Moreover, we found that EPA/DHA-treated L363 cells could release
higher amounts of “less suppressive” exosomes compared to the un-
treated cells.

Conclusion: Our results showed that exosomes released from MM
cells play a role in the immunosuppressive microenvironment of MM
and that treatment with EPA/DHA can, at least partly, inhibit the im-
munosuppressive effects of MM exosomes. These findings provide
some evidence on the noxious role of MM-exosomes in compromis-
ing the NK-mediated anti-myeloma immune response as well as the
beneficial microenvironment-modifying effects of PUFAs in the con-
text of MM. Further studies are warranted to explore the precise
mechanisms involved.

0321 | Mesenchymal stem cells ameliorate long term pulmonary
complications induced by sulfur mustard

Sadeghi S, Mosaffa N%; Hashemi SM*; Naghizadeh MM?;
Ghazanfari T2

lDepartment of Immunology, School of Medicine, Shahid Beheshti
University of Medical Sciences, Tehran, Iran; 2Non Communicable
Diseases Research Center, Fasa University of Medical Science, Fasa,
Iran; *Immunoregulation Research Center, Shahed University, Tehran,
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Background: Sulfur Mustard as a chemical warfare agent has major
long-term complications in the lungs. There is a lack of effective
medical care for victims due to the poor understanding of SM-
immunopathogenesis mechanisms in the lungs. Here, we investigate
the therapeutic effect of adipose-derived mesenchymal stem cells
(AD-MSC) and MSC-derived conditioned medium (CM-MSC) on pul-
monary injury induced by CEES, an SM analog.
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Method: C57BI/6 mice initially received CEES and were then treated
with either AD-MSCs or CM-MSC. The immunophenotypical analy-
sis of surface markers of alveolar macrophages and regulatory T-
cells was carried out by flow cytometry and the concentration of
cytokines were also determined by ELISA. The functional changes in
the lungs was also checked using SPECT and histopathology.
Results: The injection of either AD-MSC or CM-MSC following
CEES administration reduced histopathologic changes in the lung
that were also confirmed by SPECT imaging. AD-MSC and CM-MSC
administration reduced the levels of pro-inflammatory cytokines
and affected the balance between M1 and M2 macrophages.
Accumulation of macrophages with the predominance of the M1
phenotype was seen in response to CEES exposure that was reduced
by MSC administration. AD-MSCs and CM-MSC caused a marked
reduction in the CD86- and CD206-expressing macrophages such
that this modulating effect in the M1-subset was much more pro-
nounced compared to M2. Moreover, AD-MSC and CM-MSC treat-
ment induced a modulating effect on T-regs in the lymph node after
CEES exposure.

Conclusion: Our findings show that the therapeutic effect of MSCs
in CEES pulmonary -long term complications is mediated by restor-
ing the balance between M1/M2 alveolar macrophages and by main-
taining homeostatic conditions in the lung, suggesting an effective
therapeutic approach for improving sulfur mustard-induced pulmo-
nary symptoms.

0796 | Extreme prematurity strongly imprints circulating Natural

Killer- and vy T cells, which are further influenced by sepsis
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Background: Preterm neonates with extremely low gestational age
and birth weight (ELGAN/ELBW) are highly susceptible to infection,
long-term complications and mortality. Impaired innate immune
defense and less developed adaptive immunity may account for
susceptibility to infection in those preterm infants. Little is known
about the composition and contribution of Natural Killer (NK) cells
and non-conventional T cells in clinical onset of sepsis in ELGAN/
ELBW infants.

The aim of the present study was to evaluate the phenotype, fre-
quency and functional characteristics of NK-, yd T-, mucosa associ-
ated invariant T (MAIT)- and NKT cells in a cohort of ELGAN/ELBW
neonates in comparison with full term infants and with different

manifestations of the septic syndrome.

Method: Peripheral blood mononuclear cells (PBMC) and plasma
were collected at 14, 28 days and after 36 + 0 PMW from 79 ELBW
premature infants, participating in a randomized double-blind
placebo-controlled study of probiotic supplementation. As a control,
PBMCs and plasma from 29 full-term (FT) infants at 14 days of age
were used. Non-conventional T cell populations were analyzed by
multi-color flow cytometry.

Results: NK cell frequencies were markedly lower in 14-day old
ELGAN/ELBW preterm neonates compared to the full-term neonates

and they also had a clearly elevated CD56 dim:hish

ratio. Conversely,
y& T- and NKT cell frequencies were notably higher in 14-day old
ELGAN/ELBW neonates than in full-term neonates. The y& T-cells
from ELGAN/ELBW neonates also had a markedly higher expression
of the gut homing CCR9 receptor. Further, while the frequency of y8
T-cells with a naive phenotype were reduced in the ELGAN/ELBW
group, y8 T-cells with effector- and effector memory phenotypes
were increased compared with full-term neonates. MAIT cell popu-
lations were similar in the two groups. Sepsis with an onset before
14 days of life associated with alterations in the NK cell- and y& T
cell-populations at day 14 of life. While the CD56* NK cell frequency
was further reduced, the proportion of the y8 T cell-population was
higher, with an increased effector:naive cell ratio in the preterm neo-
nates with sepsis with an onset before day 14 compared with pre-
term infants without sepsis or sepsis onset after day 14.

Conclusion: The results show that prematurity gives a strong imprint
on several both NK cells and unconventional T cells that is further

enhanced in cases with early-onset sepsis.

0841 | Metabolic reprogramming and autophagy mediate
the tolerogenic effects induced by the synthetic cannabinoid
WIN55,212-2 in human dendritic cells
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Asthma Research S, University of Zurich, Davos, Switzerland

Background: The endocannabinoid system (ECS) is a complex sig-
nalling network involved in many physiological processes. Different
studies reported the contribution of the ECS in modulating immune
responses. Human dendritic cells (DCs) express cannabinoid recep-
tors 1 and 2, CB1 and CB2, respectively, but how these receptors
regulate immune responses in DCs remains poorly understood.
Here, we employed the synthetic cannabinoid WIN55,212-2 to elu-
cidate the molecular mechanisms by which cannabinoids modulate
immune responses in human DCs.

Method: Cocultures of human monocyte-derived DCs (hmoDCs) or
total DCs with naive CD4"* T cells, ELISA, western blot and flow cy-
tometry were performed to study WIN55,212-2 effects in human
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DCs. Warburg effect, lactate production, glucose uptake and mito-
chondrial function were analysed in hmoDCs to assess metabolic
status.

Results: The synthetic cannabinoid WIN55,212-2 promoted a toler-
ogenic phenotype in hmoDCs as determined by a significantly lower
cytokine production upon stimulation with LPS and higher capacity
to polarize CD4" naive T cells into functional CD4*CD25*CD127
FOXP3* regulatory T (Treg) cells. Supporting these data, similar re-
sponses were observed in total DCs. Mechanistically, we showed
that WIN55,212-2 reduced Warburg effect, lactate production and
glucose uptake whereas increased mitochondrial function in LPS-
activated hmoDCs. Similarly, WIN55,212-2 abolished LPS-induced
NF-kB, MAPKs and mTOR activation and promoted autophagy in-
duction in hmoDCs. 3-methyladenine (3-MA), a specific autophagy
inhibitor, significantly impaired the capability of LPS/WIN55,212-2-
treated hmoDCs to induce Treg cells as well as the metabolic repro-
gramming imprinted by WIN55,212-2 in LPS-stimulated hmoDCs.
Conclusion: The synthetic cannabinoid WIN55,212-2 endorses the
development of tolerogenic human DCs by mechanisms depending
on metabolic reprogramming and autophagy induction.

1456 | CD45RO marks activated corticosteroid resistant ILC2s
as present in severe asthma and chronic rhinosinusitis with nasal

polyps

Golebski K*; Van Der Ploeg EK?; Van Nimwegen M?: De Boer GS;
Tramper GA?Z: Braunstahl GJ%; Hendriks RW?; Spits H': Stadhouders
R% Bal SM?

IAmsterdam UMC, Amsterdam, The Netherlands; 2Erasmus MC,
Rotterdam, The Netherlands; *Franciscus Gasthuis & Vlietland,
Rotterdam, The Netherlands

Background: Group 2 innate lymphoid cells (ILC2s) are type-2 ef-
fector cells involved in tissue homeostasis and defense responses
against parasites. ILC2s have also been implicated in immunopathol-
ogy associated with type-2 immunity, including chronic rhinosinusitis
with nasal polyps and asthma. Importantly, under certain conditions
ILC2s can develop resistance to corticosteroids, the main therapy
for type-2 inflammatory diseases. How ILC2 activation, tissue locali-
zation and steroid sensitivity are related remains unclear.

Method: In this study, we investigated the transcriptional and phe-
notypical differences between type-2 inflamed nasal polyps (NP)
and healthy peripheral blood (PB) ILC2s using microarray and flow
cytometry. Furthermore we measured the activation status of ILC2s
in PB of asthma patients.

Results: NP ILC2s displayed a more activated phenotype compared
to PBILC2s. Interestingly, while resting PB ILC2s expressed CD45RA,
NP ILC2s mostly expressed CD45RO. The activated CD45RO* NP
ILC2 phenotype can be induced in vitro by stimulating PB ILC2s with
type-2 inflammatory cytokines. Strikingly, the frequency of circulat-
ing CD45RO" ILC2s is increased in asthma patients and correlated

strongly with asthma disease severity and a requirement for higher

corticosteroid dosages. In vitro studies confirmed the differential
steroid sensitivity of CD45RA" and CD45RO" ILC2s, as steroid re-
sistance was strongly induced after differentiation of CD45RA" to
CD45RO" ILC2s prior to dexamethasone treatment.

Conclusion: Our data identify an inflammatory ILC2 subset marked
by CD45RO" that is linked to severe type-2 inflammatory disease
and steroid resistance. Insights into the innate immune components
may provide novel biomarkers for monitoring the responsiveness to
treatment of type-2 inflammatory diseases.

(KG and EKvdP contributed equally, RS and SMB co-supervised this
study).
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0134 | Epitope mapping of the major allergen 2S albumin from
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Background: Allergy to pine nut has been described to be particu-
larly severe and has been characterized by a high rate of monosensi-
tized patients. In this study, an analysis of the IgE-binding epitopes of
the major allergen 2S albumin from pine nut (Pin p 1) using sera from
patients with clinical allergy to pine nut was carried out in order to
deepen into the allergenic characteristics of Pin p 1 and to study its
differential features with other 2S albumins.

Method: A library of 51 peptides consisting on 15-meric peptides,
with an overlap of 12 amino acids, covering the complete sequence
of Pin p 1 was incubated with individual sera from patients with clini-
cal pine nut allergy. IgE-binding was detected and a heatmap dis-
playing fluorescence intensities was created. A study of similarities
of the IgE-binding epitopes of Pin p 1 with other peptides from al-
lergens was performed. Finally, a predictive 3D model of Pin p 1 was
built in order to localize the described epitopes in its structure.
Results: Three main regions of the sequence of Pin p 1 containing
5 epitopes were mainly recognized by sera IgE from patients with
pine nut allergy. Although Pin p 1 had low similarity with other 2S al-
bumins, the IgE-binding epitopes described here showed important
similarities with epitopes of allergens such as Arah 2, Ara h 6, or Ber
e 1. Importantly, Pin p 1 epitopes were found to be well-exposed in
the protein surface, which suggests a facile access for IgE-binding to
the structure of Pin p 1 which is known to be highly resistant to heat

and enzymes.
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Conclusion: Our study contributes to the growing area of charac-
terization of allergens’ epitopes that will allow going one step for-
ward in the molecular knowledge of allergens for their further use in

Component-Resolved Diagnosis.

0172 | Peanut 2S albumin Ara h 7: Purification from peanut, and
initial biochemical and immunochemical characterization
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Background: The 2S albumin protein family constitute the majority
of allergenicity in peanut. From this protein family, only Ara h 2 and
Ara h 6 have been characterized. So far, Ara h 7 has not been puri-
fied from peanut and is only available in recombinant form. Here, we
purified and characterized Ara h 7 from peanut in its native form, i.e.
taking into account possible post-translational modifications.
Method: Using extraction, fractionation, and chromatography,
two Ara h 7 isoforms were isolated. Mass spectrometry was used
for identification and assessing purity, and for characterizing post-
translational modifications. SDS-PAGE, absorbance spectroscopy
and far-UV CD spectroscopy were used to further investigate bio-
chemical characteristics. IgE-binding was investigated using a serum
pool from donors allergic to peanut who had a strong sensitization to
the other peanut 2S albumins, Ara h 2 and Ara h 6.

Results: Two Ara h 7 isoforms were purified from peanut. These pro-
teins eluted as single peaks during the last chromatography step, and
appeared as single bands on SDS-PAGE. One of the purified proteins
corresponds to IUIS 7.02 (NCBI: RYR43594.1, Uniprot: B4XID4). The
second protein is similar to IUIS 7.02, but contains three amino acid
substitutions. Both of the identified Ara h 7 isoforms appear to have
a post-translation cleavage near the N-terminus, have 4 disulfide
bonds per molecule, and contain hydroxyproline. Within a purified
fraction, some diversity of intact masses could be explained by post-
translational proteolysis at the N-terminus. Secondary structure
composition of both Ara h 7 isoforms is highly comparable to that
of Ara h 2 and Ara h 6. Both Ara h 7 isoforms bind IgE, and Arah 7
is capable of inhibiting the binding between Ara h 2 and IgE, sug-
gesting at least partially cross-reactive IgE epitopes. In crude peanut
samples, no evidence of 1UIS isoforms 7.01 and 7.03 was observed.
It is likely that these isoforms are a result of frameshift sequencing
errors and do not exist in peanut, and that two variants of Ara h 7.02
make up the complement of Ara h 7 in peanut seed.

Conclusion: Two Ara h 7 isoforms exist in peanut and have been
purified for the first time. These purified proteins resemble char-
acteristics of other peanut 2S albumins, and are at least partially
IgE-cross-reactive with Ara h 2. This suggests that Ara h 7 can be a

relevant peanut allergen too.

0880 | Functional differences in peanut-specific IgE can explain
discrepancies between IgE titres and allergic reactions to peanut
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Background: IgE mediates allergic reactions to peanut; however,
peanut-specific IgE (slgE) titres do not equate to clinical peanut al-
lergy. Functional differences between IgE of peanut sensitised but
tolerant (PS) and peanut allergic (PA) individuals may be important.
We looked to analyse characteristics of peanut-specific IgE and as-
sess their influence on effector cell activation in peanut allergy.
Method: 100 children being assessed for peanut allergy were stud-
ied (50 PA, 40 PS, 10 non-allergic). IgE specificity was determined
using ImmunoCAP. Specific activity was defined as the ratio of
allergen-slgE to total IgE. Avidity was measured by quantifying sIgE
to peanut in the presence of NaSCN. IgE diversity was estimated
within 112 allergens (Whole-diversity/WD) and 6 peanut allergens
(Peanut-diversity/PD) using ImmunoCAP ISAC. Mast cell activation
tests (MAT) were performed using patients’ plasma on LAD2 cells.
Statistical analyses were performed using SPSS v14 and Prism v7.
Results: sIgE levels to peanut (P =.0019), Arah 2 (P =.0001), Arah 3
(P =.046) and Ara h 6 (P < .001) were higher in PA than PS individu-
als; as were specific activity to peanut (P =.0001), Arah 1 (P =.004),
Ara h 2 (P =.0001), Ara h 3 (P =.02) and Ara h 6 (P = .0001). We
were able to determine a range of avidities (7-72%), by measuring
the % dissociation of slgE-peanut binding across individuals with
peanut slIgE ranging from 0.99-568 kU/L. The avidity of peanut
sIgE in PA was higher than in PS individuals (P = .0001). Diversity
variables were generated based on Shannon's diversity index with
values ranging from 0-3.39. WD indices showed no significant dif-
ferences between PA and PS individuals; however, PD was greater in
PA individuals (P < .001). Positive correlation was reported when as-
sessing IgE characteristics against mast cell activation (measured as
%CD63 + LAD2 cells). The correlation was strongest for specificity
to Ara h 2 (r = 0.661) followed by peanut specific activity (r = 0.654),
PD (r = 0.649) and avidity (r = 0.259). A bioinformatics approach is
being used to compute the contribution of individual IgE character-
istics to allergen-induced mast cell activation.

Conclusion: IgE specificity, specific activity, avidity and diversity
are distinct between PA and PS individuals and were correlated
with mast cell response to peanut allergens. Improved understand-

ing of the relative importance of these factors can further clarify
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the discrepancy between peanut-slgkE titres and clinical reactivity to
peanut.

0962 | The skin acts as the preferential sensitizing pathway in an
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Background: Despite attempts to find a cure for food allergy, no
definitive treatment has been approved. Although immunotherapy
formulations seem promising, current strategies lack enough safety
to be clinically validated, according to EAACI's Guidelines. This may
relate with our still not fully understanding of the sensitization pro-
cess, making it impossible to reverse the allergic condition once it
has been established. So, our aim was to study how Pru p 3, as a
model of food allergy, interacts with the mucosa-associated lym-
phoid tissue (MALT), analyzing the changes that lead to the consecu-
tion of a chronic type 2 state.

Method: An anaphylactic mouse model was developed using Pru p
3 in complex with its lipid ligand as the sensitizing agent. Mice were
sensitized through three pathways (oral, nasal and epicutaneous),
in an adjuvant-free model of the disease. After challenge, extreme
phenotypes were characterized by H&E, immunofluorescence, flow
cytometry and RT-gPCR. In addition, peripheral ILCs from human
patients with peach allergy were cultured with or without the same
allergen, analyzing the effects of this exposure.

Results: Epicutaneous sensitization (ES) induced the most severe
phenotypes, in terms of drop in body temperature and leukocyte
infiltration. Interestingly, this infiltration was not limited to the skin,
but also localized through several parts of the MALT. Deepening in
the skin, a thickened epidermis in ES-mice was observed, as well as
a significant increase in the number of dermal dendritic cells (dDCs).
Also, ES enhanced the expression of CD1d, a receptor needed for
the recognition of Pru p 3's ligand, in keratinocytes. Finally, human
ILCs cultured in vitro were shown to increase their expression of
HLA-DR, CD80 and CD86 only upon exposure to Pru p 3 with its
ligand, but not to Pru p 3 alone.

Conclusion: Our results suggest the skin is the main pathway in aller-
gic sensitization to Pru p 3. Keratinocytes constitute the first sensors
of the allergen, thanks to its recognition of its lipid fraction through
CD1d, thus prompting an increase in the number of dDCs. We also
reported that human ILCs can overexpress HLA-DR and costimu-
latory molecules after being cultured with Pru p 3 with its ligand.
Given the infiltration found in several MALT regions and the antigen-
presenting phenotype induced over ILCs, we hypothesize that not
only has the skin a pivotal role in allergic sensitization, but also that

the later cells could act as cross-talkers along the mucosa.

0974 | Mustard seed allergen Sin a 1 provokes epithelial
inflammation and IL-33 release and may affect moDC activation
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Background: Sin a 1, a 2S albumin, is the major allergen from mus-
tard seed but little is known about its sensitization pathway and its
ability to interact both the intestinal epithelial cells (IECs) and under-
lying dendritic cells (DCs).

Aims: To evaluate the intrinsic capacity of Sin a 1 to interact with
human IECs by stimulating inflammatory mediators and allergy driv-
ing IL-33 release as well as its effect on DCs activation in vitro.
Method: Sin a 1, a major allergen from mustard seed, was isolated
from yellow mustard seed extract by chromatographic methods.
Caco-2 cells were grown till 2-3 weeks post-confluence (TEER values
were up to 500 Q.cm?), and apically exposed to increasing concen-
trations of Sin a 1 for 24 h. On the other hand, HT-29 were exposed
to increasing concentrations of Sin a 1, mustard seed extract or
LPS for 24 h; then time-dose kinetics were performed with puri-
fied allergen and extract. Immature monocyte derived DCs (moDCs)
were obtained from three different donors via differentiation of
CD14 + cells with IL-4 and GM-CSF, and exposed to Sin a 1 in pres-
ence or absence of HT-29 cells. For this purpose, HT-29/moDC co-
cultures were performed in transwell-plates and Sin a 1 was added
apically for 48 h. After incubations, cell viability test (WST-1), Caco-2
barrier function (TEER and 4 kDa FITC-dextran permeability) and
cytokine/chemokine detection by ELISA were performed. moDCs
were collected to evaluate their phenotype by flow cytometry.
Results: Sin a 1 did not significantly affect Caco-2 barrier function as
indicated by TEER vales and FITC-dextran permeability assays, how-
ever induced the secretion of DC chemoattractant IL-33 (P < .05)
and CCL20 (P < .01). On the other hand, Sin a 1 dose-dependently
increased the secretion of I1L-33 (P < .05) and CCL20 (P < .05) by
HT-29 at 24 h; preliminary data show that mustard seed extract and
purified Sin a 1 induced the secretion of these mediators at 48-72 h,
in combination with pro-inflammatory IL-8 and allergy linked CCL22
release. Sin a 1 exposure of moDCs in transwells in presence or ab-
sence of HT-29 tended to increase IL-8 and CCL22 concentrations.
Expression of moDC activation markers CD80 and CD86 tended to
increase when cultured in presence of HT-29 and Sina 1.
Conclusion: Sin a 1 enhanced the release of inflammatory mediators
and allergy associated IL-33 by IECs. Activation of moDC stends to
be promoted by Sin a 1 exposed IEC, suggesting a role for epithelial

activation in Sin a 1 induced allergic sensitization.
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1217 | Bcells responses during immunotherapy in allergic
children compared to natural tolerance
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Background: Understanding the mechanisms of tolerance induc-
tion to food allergens is very crucial for the development of medical
treatments in food allergies. The role of allergen-specific B cells in
the induction of allergen tolerance remains unclear. Therefore, we
aim to demonstrate the role of allergen-specific B cells and compare
the differences of gene expression profiling in allergic children dur-
ing oral immunotherapy and natural tolerance induction.

Method: Peripheral blood mononuclear cells were isolated from
cow's milk allergic children and natural tolerance. aS,-casein-specific
and non-specific B cells were purified using dual-color staining with
fluorescently labeled aS,-casein allergen by flow cytometry. The im-
mortalization of aS,-casein specific B cells was transduced with a
retroviral vector containing GFP, BCL6, and Bcl-xL and expanded by
culturing with CD40L and IL-21. The Ultra Low RNA next-generation
sequencing was performed for quantitative transcriptomics.
Results: After purification of allergen-specific B cells, we measured
the Ag-specific Ig profile to confirm their specificity. Specific IgE,
IgG1, and IgG4 production from culture supernatants of oS,-casein
positive B cells were significantly elevated compared to aS,-casein
negative cells, while total IgE, 1gG1, and IgG4 levels were compara-
ble. The in-depth analysis of gene expression showed significantly
different aS,-casein-specific B cells of allergic children before and
after OIT compared to natural tolerance. The top 200 differen-
tially expressed genes were shared between three groups. Within
these shared significant genes, we identified roughly 30 tolerance-
induced genes display similar gene expression patterns in allergic
children after Food-AIT compared to natural tolerance. For example,
gut homing marker genes including CCR6 and CXCR5 are upregu-
lated, immunoregulatory genes including ILI0RB and IGHG4 are up-
regulated, and allergic asthma and atopic dermatitis-related genes
including MAPK6, SMC6, DIMT1, CKAP2, AXL, and LHFPL2 are
downregulated. After Food-AlIT proinflammatory cytokine machin-
ery was shut down and tolerance related genes were upregulated.
Conclusion: Our data suggest that allergen-specific B cells in food
allergic children compared to natural tolerance display clearly dif-
ferent gene signatures. Approximately 30 tolerance-induced genes
were identified. The in-depth analysis of significant genes are sug-
gesting the cells migrate to gut with the presence of immunoregula-

tory molecules and regulate the allergic-related genes.
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Hereditary Angioedema: Quo Vadis?
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Background: Berotralstat is a novel oral once-daily highly selec-
tive inhibitor of plasma kallikrein in development for prophylaxis
of HAE attacks. Berotralstat reduced HAE attack rates compared
to placebo and was safe and generally well-tolerated in APeX-2
(NCT03485911), a 24-week, Phase 3 randomized, double-blind,
placebo-controlled study. The ongoing open-label, parallel group
APeX-S study (NCT03472040) evaluates the long-term safety of
berotralstat.

Method: Subjects with HAE Type 1 or 2 were allocated to receive
open-label berotralstat 150 mg (N = 127) or 110 mg (N = 100).
Adverse events (AEs) were recorded throughout the study.

Results: Two hundred and twenty seven subjects took berotralstat
(61.2% female, mean [range] age 40.3 [12 to 72] years). The mean
(£SD) duration of treatment at the time of this analysis was 282.7
(£139.3) days (range: 11 to 540). 103 subjects completed 48 weeks
of dosing (337 days). Overall, 206 (90.7%) subjects experienced a
treatment-emergent AE (TEAE). No dose-related differences in rates
of TEAEs were observed in the 150 mg and 110 mg dose groups.
The most common AE was nasopharyngitis (30.8%). Nineteen sub-
jects (8.4%) discontinued study drug due to any TEAE (10.2% and
6.0% in the berotralstat 150 mg and 110 mg groups, respectively).
Three (1.3%) subjects experienced a serious AE assessed as related
to study drug. The most frequent GI TEAEs were abdominal pain,
diarrhea, nausea, and abdominal pain upper. These were generally
mild to moderate, transient, occurred early in treatment and were
self-limited. Only 6 subjects (2.6%) discontinued berotralstat due to
a Gl TEAE. Transaminase elevations (ALT or AST) > 3 x ULN were
observed in 15 subjects (6.6%). All 15 subjects with these elevations
had prior androgen use and 13 had discontinued androgens within
2 weeks of berotralstat initiation. These subjects were asympto-
matic with no evidence of synthetic dysfunction or hepatitis. ALT
values improved in all subjects, including those subjects who con-
tinued berotralstat. Benign delayed-type drug rash was uncommon
(2 subjects, 0.9%).
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Conclusion: Oral treatment with berotralstat 150 mg and 110 mg
QD was safe and generally well-tolerated. No new safety findings
emerged and no dose-related differences in TEAEs were observed.
The safety profile of long-term dosing of berotralstat was generally

consistent with the profile reported in previous studies.

1096 | Efficacy of lanadelumab is durable over time: Findings
from the HELP Study and HELP OLE
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Background: Durable protection against hereditary angioedema
(HAE) attacks is an important goal for many patients (pts) with C1-
INH deficiency. Efficacy of lanadelumab was shown in the rand-
omized HELP Study (NCT02586805) and confirmed in its open-label
extension (OLE; NCT02741596). Findings from an analysis evaluating
HAE attack rates in rollover pts in the OLE based on previous treat-
ment in the HELP Study (through August 31, 2018) are presented.
Method: Eligible pts in the HELP Study were = 12 yrs old with HAE
type 1/2 and 2 1 attack within a 4-wk run-in period. Pts received
lanadelumab 150 mg g4 wks, 300 mg g4 wks, 300 mg g2 wks, or
placebo. Pts completing the HELP Study (through day 182) and
continuing into the OLE (rollovers) received a single lanadelumab
300 mg dose until first attack (dose-and-wait period), and then
300 mg g2 wks thereafter (regular dosing stage). Nonrollover pts in
the OLE (who had not previously participated in the HELP Study) re-
ceived lanadelumab 300 mg g2 wks from day O. Long-term efficacy
was a secondary study objective of the OLE. Monthly attack rates
were calculated during the HELP study and from the second dose
in the OLE to the end of the treatment period for rollovers (regular
dosing stage). For nonrollovers, attack rate was reported for the en-
tire treatment period. In this analysis, the incremental reduction in
monthly attack rates in rollover pts in the OLE based on previous
treatment in the HELP Study was evaluated.

Results: 109 pts completed the HELP Study and entered the OLE
(rollovers). At the time of the data-cut, 91.0% of rollover pts had
completed at least 12 months in the OLE. A total of 109 rollover
pts were included in this analysis. As shown in the Figure, lanade-
lumab efficacy was maintained over time, demonstrated by sus-

tained reductions in HAE attack rates in pts previously treated with

placebo or lanadelumab in the HELP Study. At the end of the HELP
Study/ start of OLE, mean attack rates/month ranged from 0.26 (ac-
tive)—2.39 (placebo). For pts on lanadelumab treatment, in spite of
the magnitude of attack rate reduction in the HELP Study, further
reductions were still observed in the OLE, with mean attack rates
ranging from 0.18—0.37 attacks/month. The efficacy profile of non-
rollover pts was similar to efficacy in rollover pts with 2 yrs of cumu-
lative study experience.

Conclusion: Findings from this analysis demonstrate durable effi-
cacy of lanadelumab 300 mg every 2 wks in the prevention of HAE

attacks over 2 years.
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Background: The Icatibant Outcome Survey (I0S; NCT01034969) is
an ongoing international registry initiated in 2009 to monitor the ef-
fectiveness and safety of icatibant, a bradykinin B2 receptor antago-
nist, for the on-demand treatment of hereditary angioedema (HAE)
attacks. In this analysis, data collected in 10OS were used to document
the 10-year long-term experience with icatibant use in patients with
HAE due to C1 inhibitor deficiency (C1-INH-HAE; HAE type 1/2).

Method: Descriptive analyses are reported for patients enrolled
in 13 countries between July 2009 and March 2019. Treatment
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outcomes were analysed amongst patients with C1-INH-HAE who
reported > 1 icatibant-treated attack. Safety was assessed through
reporting of icatibant-related adverse events (AEs) and serious AEs
(SAEs).

Results: Since initiation, 1,052 patients with C1-INH-HAE have en-
rolled in 10S (59.9% female, 93.0% with type 1), including 39 pae-
diatric patients. Overall, 5,995 HAE attacks in 549 patients were
reported as treated with icatibant, with a mean of 11.5 attacks/
patient (n = 523 with attack date).The proportion of patients self-
administering rose from 25.0% in 2009 to 96.2% in 2018. Most
treated attacks (5,818 with known location) were abdominal (50.2%);
laryngeal (3.7%), cutaneous (31.3%) and multiple-location attacks
(10.9%) were also treated. Most treated attacks (4,862 with known
severity) were severe/very severe (45.2%) or moderate (43.6%);
11.2% were mild/very mild. Of 5,253 eligible treated attacks, me-
dian (range) time to resolution was 6.0 (0.0-99.5) hours, and median
(range) attack duration was 9.0 (0.0-99.0) hours. A single dose of
icatibant was used to treat > 90% of attacks. Icatibant was received
by 618 patients, of whom 24 (3.9%) reported 75 possibly or prob-
ably treatment-related AEs; the most frequent were injection site
erythema (29.3%) and asthenia (9.3%). Only 2 SAEs were considered
icatibant-related by investigators (gastritis and angioedema), and no
treatment-related deaths were reported.

Conclusion: Data collected during 10 years of 10S provide valuable
insightsinto real-world experience with icatibant. Self-administration
is now chosen by nearly all patients with C1-INH-HAE and symp-
toms resolve within a median time of 6 hours. Icatibant-related AEs
were reported in < 4% of treated patients, with only 2 suspected
treatment-related SAEs. Icatibant continues to be an effective and
well-tolerated treatment option for adult and, where approved, pae-
diatric patients with C1-INH-HAE.

1287 | Lanadelumab is well-tolerated and effective across
patient subgroups: Findings from the HELP open-label extension
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Background: Lanadelumab was well-tolerated and effectively re-
duced the rate of attacks in patients with hereditary angioedema
(HAE) in the 26-week HELP study (2015-003943-20). The HELP
open-label extension study (OLE; 2015-005255-27) evaluated

lanadelumab over an extended period. We analysed the efficacy and
safety of lanadelumab across subgroups of patient demographic and
baseline characteristics.

Method: Patients were > 12 years old with type 1/2 HAE. “Rollovers”
continued into the OLE after completing HELP and received a single
300 mg lanadelumab dose on Day 0O, then 300 mg Q2W after their
first attack. “Nonrollovers” entered the OLE if they had a historical
baseline of > 1 attack/12 weeks, and received 300 mg Q2W starting
on Day 0. Data herein were collected up to 31 Aug 2018.

Results: N = 212 patients received lanadelumab over a mean (range)
of 19.7 (0-26.1) months during the OLE (n = 109 rollovers, n = 103
nonrollovers). The majority of patients were female (143 [67.5%]),
white (198 [93.4%]), and had type 1 HAE (189 [89.2%)). Patients had
a mean (range) age of 40.7 (12-76) years and BMI of 28.4 (16.9-55.0)
kg/m?2. 125 (59.0%) patients used long-term prophylaxis, particularly
C1-inhibitor replacement (113 [53.3%]), prior to entering the study,
and 130 (61.3%) had a history of laryngeal attacks. Overall, the mean
(SD) and median attack rate was reduced from 3.05 (2.66) and 2.00
attacks/month, respectively, at baseline to 0.26 (0.57) and 0.05 at-
tacks/month, respectively, during treatment (mean 87.0% reduction;
median 97.5%). The median attack rate reduction was consistent re-
gardless of patient sex (98.6% reduction in males, 97.4% females);
race (97.8% white, 95.9% non-white); HAE type (97.6% type 1,
97.4% type 2); age (97.4% <18 years, 97.4% 18-40 years, 98.4% 40-
65 years, 92.0% 265 years); BMI (98.5% normal, 97.5% overweight,
97.1% obese); history of long-term prophylaxis use (97.2% C1-INH
use, 97.1% no LTP); history of laryngeal attacks (97.1% yes, 99.8%
no); and baseline attack rate (92.2% <1 attack/month, 100% 1-<2 at-
tacks/month, 98.1% 2-<3 attacks/month, 96.5% >3 attacks/month).
202 (95.3%) patients reported a treatment-emergent adverse event
(TEAE). 106 (50%) patients reported a TEAE related to treatment.
The safety profile was comparable across all subgroups, with the
most common treatment-related TEAE being mild injection site pain.
Conclusion: Lanadelumab was well-tolerated and effectively re-
duced attack rates over an extended treatment period across patient

demographic and disease characteristics.
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Background: The activated factor XII (FXIla)-driven contact pathway
is essential for bradykinin production, a key mediator of hereditary

angioedema (HAE). Garadacimab (CSL312) is a fully human IgG4
monoclonal antibody that effectively inhibits FXlla at the origin of the
contact cascade. This Phase 2 study (CSL312_2001; NCT03712228)
aimed to study the safety, efficacy, and pharmacokinetics of prophy-
lactic subcutaneous (SC) garadacimab in HAE.

Method: Eligible patients with type I/l HAE were randomized to re-
ceive placebo or 75, 200, or 600 mg SC garadacimab every 4 weeks
for 12 weeks. One week prior to the first SC dose, an intravenous
volume-matched loading dose of 0, 40, 100, or 300 mg was admin-
istered to the four groups, respectively. The primary endpoint was
monthly HAE attack rate. Further endpoints included the reduction
in attacks compared with the 4-8-week run-in or placebo, use of on-
demand medication per month, and safety.

Results: Overall, 32 adult patients, with mean monthly attack rates
of 5.17 during the run-in period, were randomized; of these, 56.25%
were female, 90.63% were white, and 93.75% had type | HAE. The
mean monthly attack rates were 4.24, 0.48, 0.05, and 0.40 for pa-
tients in the placebo, 75, 200, and 600 mg SC garadacimab arms, re-
spectively. The mean percentage reductions in monthly attack rates
in the garadacimab arms relative to placebo were 88.68%, 98.94%,
and 90.50%. The percentage of patients experiencing at least one
treatment-emergent adverse event (TEAE) with garadacimab was
similar to placebo. All adverse events were non-serious and were
determined to be mild or moderate. The most common TEAE related
to the treatment (garadacimab and placebo) was mild to moderate
injection site erythema (12.5%). All patients completed the study.
Conclusion: The study showed that monthly prophylactic SC treat-
ment with garadacimab was well tolerated and effective in prevent-
ing attacks in patients with HAE. This study provides the first clinical
evidence for the role of FXllain HAE.

N =32
75 mg garadacimab 200 mg garadacimab 600 mg garadacimab
Parameter Placebo g4 wk (n = 8) q4wk(n=9) q4 wk (n = 8) q4 wk(n=7)
Mean HAE attacks per month during 5.07 (4.57) 6.13 (6.30) 5.68 (5.67) 3.48 (2.95)
run-in period, (median)
Mean HAE attacks per month during 4.24 (4.61) 0.48 (0.00) 0.05 (0.00) 0.40(0.34)
efficacy assessment period, (median)
Attack reduction (290%) vs run-in in 0.00 88.89 100.00 5714
responders, %
Patients free of HAE attacks, % 0.00 55.56 87.50 42.86
Mean number of treated attacks per 3.98(4.38) 0.44 (0.00) 0.05 (0.00) 0.15(0.00)
month, (median)
Related TEAEs, n (%) 3(37.50) 2(22.22) 1(12.50) 5(71.43)
Injection site reaction, n (%) 2(25.00) 1(11.11) 1(12.50) 4 (57.14)

HAE, hereditary angioedema; g4 wk, every 4 weeks; TEAE, treatment-emergent adverse event.
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1475 | Implementation of a novel DBS-based methodology
to diagnose hereditary angioedema in subjects with recurrent
abdominal pain of unclear etiology - the international EHA study

Reed MY; Lowe D?% Kuziemski K3 Dursun A% Ozgul K* Foerster
TM?®; Ziilbahar S°; Cozma C; Giannattasio G Crocetta D®;
Skrahina V°

'Emergency Medicine Research Group Edinburgh EMERCE Royal
Infirmary of Edinburgh, Edinburgh, United Kingdom; 2Emergency
Department, Queen Elizabeth University Hospital Campus, Glasgow,
United Kingdom; ®Department of Pulmonology and Allergology,
Department of Pulmonology, Faculty of Medicine, Medical University of
Gdansk, Gdansk, Poland; *Hacettepe University Faculty of Medicine,
Department of Pediatric Metabolism, Ankara, Turkey; >CENTOGENE
AG, Rostock, Germany; SShire, a Takeda Company, Zurich, Switzerland

Background: Type 1/2 hereditary angioedema (HAE) is a rare au-
tosomal dominant condition caused by variants in SERPING1 gene
encoding C1 inhibitor (C1-INH). Reduced levels of functional C1-INH
(FC1-INH) result in bradykinin-mediated attacks of angioedema af-
fecting the skin and the gastrointestinal/respiratory tracts. The non-
interventional international EHA study (Epidemiological analysis for
Hereditary Angioedema; NCT03558009) explores HAE prevalence
in subjects with episodes of abdominal pain of unclear etiology
through a novel and easy-to-use methodology based on Dried Blood
Spot (DBS) biochemical and genetic analyses.

Method: At the time of data cut-off (01.12.2019), 611 subjects had
been enrolled at 22 centres from 6 countries. In an initial screen-
ing step, levels of antigenic C1-INH (AgC1-INH) and C4 complement
component (C4) were determined via tandem mass-spectrometry
(MS/MS) from DBS samples. All samples with AgC1-INH and C4 lev-
els below cutoffs (150 and 210 nmol/I, respectively), as well as 100
randomly selected samples with normal AgC1-INH and C4 values
underwent SERPING1 sequencing (Figure). Samples with identified
SERPING1 mutations were sent to an external licensed laboratory for
HAE diagnosis confirmation: C1-INH activity as well as C1-INH and
C4 protein levels were measured with classical spectrophotometric
and chromogenic methods, respectively.

Results: Median age of the 611 patients was 33 years (range: 4-75)
and 67% were female. Two patients had both low AgC1-INH and C4,
10 had low AgC1-INH only, and 7 had low C4 only. The following
known pathogenic SERPING1 variants were identified in 3 of these
subjects: ¢.600dup (p.Lys201GInfs*56), c.1397G>A (p.Arg466His),
and c.1450C>T (p.GIn484*), resulting in a positive predictive value
of 16%. In addition to the enrolled subject, the latter variant was
subsequently found to also segregate in 9 additional affected family
members over three generations suffering from recurrent abdominal
pain who had not received HAE diagnosis before. None of the 100
randomly selected patients with normal AgC1-INH and C4 carried
pathogenic SERPING1 variants.

Conclusion: DBS-based evaluation of AgC1-INH and C4 followed by
analyses of SERPING1 proved to be a viable approach to detect HAE

in subjects with unexplained abdominal pain. These findings confirm

that patients with recurrent episodes of unexplained abdominal pain
should be evaluated for HAE and provide support for a novel DBS-

based approach to HAE screening and diagnosis in clinical practice.
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Prediction, Development and Natural Course
of Allergic Diseases

0283 | Household pet exposure in prenatal and early childhood
and allergic diseases: A general population birth cohort study

Toyokuni K; Yamamoto-Hanada K; Ogita H; Miyagi Y; Kiguchi T;
Inuzuka Y; Nishimura K; Ishikawa F; Irahara M; Sato M; Saito-Abe
M; Miyaiji Y; Kabashima S; Fukuie T; Nomura |; Ohya Y

Allergy Center, National Center for Child Health and Development,
Tokyo, Japan

Background: The association between household pet exposure and
the incidence of allergic diseases remains controversial. This study
aimed to determine the contribution of household dog and cat expo-
sure in prenatal and early childhood to the development of allergic
diseases in the Japanese general population.

Method: We obtained data from the Tokyo Children's Health, lliness,
and Development (T-CHILD) general birth cohort study. Household
dog and cat exposures were defined based on responses to parental
questionnaires completed during pregnancy and at 6 and 18 months
and 3, 6, and 9 years of age. We evaluated allergic diseases and aer-
oallergen sensitization at 5 and 9 years of age. Allergic diseases in-
cluding current wheeze, eczema, and rhinitis were defined based on
the International Study of Asthma and Allergies in Childhood (ISAAC)
questionnaire. Serum-specificimmunoglobulin E (IgE) for Can f 1, Fel
d 1, Derf1,andCryj1levels were measured by ImmunoCAP ISAC,
with sensitization defined as positivity for specific IgE (20.3 I1SU).
Associations of dog and cat exposures with allergic diseases and
sensitization were analyzed by multiple logistic regression analyses.
Results: Of 1,550 children born into the cohort, we evaluated the
outcomes of 1,196 and 907 at 5 and 9 years of age, respectively.
Adjusted analysis showed that early-life exposure to a household
dog decreased the risk of eczema development at 5 years of age
(6-months: odds ratio [OR], 0.23; 95% confidence interval [Cl], 0.08-
0.63, P = .004; 18-months: OR, 0.34; 95% Cl, 0.13-0.86, P = .02; 3-
year: OR, 0.34; 95% Cl, 0.14-0.88, P = .03). Household cat exposure
at 18 months of age decreased the risk of rhinitis development at
5 years of age (OR, 0.45; 95% Cl, 0.21-0.96, P = .04). Prenatal house-

hold dog or cat exposures were not significantly associated with
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allergic diseases. Dog exposure and sensitization to Can f 1 and cat
exposure and sensitization to Fel d 1 showed borderline significant
positive associations, while no associations were observed for sensi-
tization to Der f 1 and Cry j 1.

Conclusion: Our findings suggest that early-life dog or cat expo-
sures are associated with decreased risks of eczema and rhinitis in
Japanese children.

1101 | Development of a childhood asthma prediction model

using machine learning approaches

Kothalawala DM"?; Arshad SH'?3; Holloway JW'2; Rezwan FI**
University of Southampton, Southampton, United Kingdom; NIHR
Southampton Biomedical Research Centre, Southampton, United
Kingdom; 3The David Hide Asthma and Allergy Research Centre, Isle
of Wight, United Kingdom; 4Cranfield University, Cranfield, United
Kingdom

Background: The presentation of childhood asthma is highly hetero-
geneous in early life, with symptoms often being transient. With an
objective diagnosis of asthma only made after age five, both over
and under diagnoses in early life are common. Whilst numerous
childhood asthma prediction models exist, mainly developed using
regression-based methods, none have been widely implemented
into clinical practice. Machine learning approaches for prediction in
other disease areas have shown competitive, if not superior, perfor-
mance compared to regression-based methods.

This study aimed to apply machine learning approaches to develop
two prediction models (at infancy and preschool age) for asthma de-
velopment at age 10.

Method: In 1536 children enrolled in the Isle of Wight Birth Cohort,
data on clinical symptoms and environmental exposures were
prospectively collected at 1, 2, 4 and 10 years. Recursive Feature
Elimination (RFE) was used to identify the optimal subset of fea-
tures from 39 and 54 candidate features associated with childhood
asthma collected by age 2 (infancy model) and age 4 (preschool
model), respectively. Individuals with complete data were split into
a training and test set (ratio 2:1). Nine machine learning algorithms
were compared (three support vector machines (SVM) with different
kernel functions, decision tree, random forest, Naive Bayes classi-
fier, multilayer perceptron (MLP), and weighted and unweighted K-
nearest neighbours). Models were developed and hyper-parameters
optimised on the training data using 5-fold cross validation, and pre-
dictive performance evaluated on the test set using area under the
curve (AUC).

Results: Complete data were available for 490 and 373 individuals
for the infancy and preschool models, respectively. RFE identified
an optimal subset of 8 and 12 features of asthma at age 10 for the
infancy and preschool model, respectively. Using complete predictor
subset data, the best predictive performance was demonstrated by
the MLP algorithm for the infancy model (AUC = 0.62) and the linear
SVM for the preschool model (AUC = 0.78).

Conclusion: Two models to predict asthma development at age 10
were created, one for use at preschool age and another for earlier
use in infancy. The preschool model demonstrated comparable per-
formance to the best performing existing models. Addressing issues
of class imbalances may further improve the performance of the
models and future external validation is needed to assess the gener-
alisability of the developed models.

1412 | Longitudinal trajectories of eczema severity, duration,
and affected body-region predict risk of food allergy in
combination with filaggrin gene mutations

Ylescupidez AY; Du Toit G>%*°; Salavoura K*34>; Brough H?3%5;
Radulovic $*%*°; Bahnson HTY; Lack G%%%>

lBenaroya Research Institute and the Inmune Tolerance Network,
Seattle, United States; 2Paediatric Allergy Group, Department

of Women and Children's Health, King's College London, London,
United Kingdom; 3paediatric Allergy Group, Peter Gorer Dept of
Immunobiology, School of Immunology & Microbial Sciences, King's
College London, Guy's Hospital, London, United Kingdom; “Children's
Allergy Service, Evelina Children's Hospital, Guy's and St. Thomas’
Hospital NHS Foundation Trust, London, United Kingdom; 5Asthma UK
Centre in Allergic Mechanisms of Asthma, London, United Kingdom

Background: The dual-allergen exposure hypothesis postulates that
epicutaneous allergen sensitization through a dysfunctional skin bar-
rier causes pediatric food allergy (FA). In order to assess the role of a
broken skin barrier in the development of FA, we performed detailed
longitudinal clinical assessments of the skin between 4 months and
6 years of life.

Method: Classifications ranging from healthy skin, to mild barrier
dysfunction (e.g. dry skin), to severe eczema (e.g. SCORAD between
40 and 85) were assessed longitudinally. In a subset of participants,
Filaggrin gene mutations were analyzed and detailed skin assess-
ments of 50 specific regions of the body were tracked for 6 years in
order to investigate eczema phenotypes. Furthermore, to character-
ize eczema phenotypes, we classified each body-region based on its
potential for exposure to the environment. Allergy immune markers,
including food specific IgE and SPT measurements were also col-
lected at multiple time-points, and peanut allergy (PA) was assessed
by oral food challenge.

Results: Longer eczema durations, higher eczema severity scores,
and specific phenotypes of eczema (e.g. eczema-affected regions
being those typically exposed to the environment) were positively
associated with an increased risk of FA and allergic immune markers.
Using a multivariable binary logistic regression model, significant ef-
fects were observed for duration and severity of eczema. For exam-
ple, children that had mild eczema (SCORAD < 15) and an eczema
duration of less than 4.5 months had approximately a 2% risk of pea-
nut allergy (PA) in the first year of life; whereas, children with severe
eczema (SCORAD > 40) that persisted for longer than 4.5 months
had approximately a 10 times higher risk of PA (20%). Filaggrin gene
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mutations interacted with eczema severity to produce a significantly
(P < .05) higher risk of PA.

Conclusion: Using longitudinal skin assessments from well charac-
terized cohorts, evidence for the dual-allergen exposure hypothesis

is evaluated and shown to explain a large proportion of food allergy.
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0941 | Dupilumab suppresses serum total IgE levels across
multiple atopic, allergic diseases

Corren J%; Canonica GW?; Graham NMH?; Harel S%: Brian W*;
Chen Z3; Rice MS®; Amin N%; Ardeleanu M3; Radin A% Shumel

B%; Ruddy M3; Patel N% Deniz Y3; Ortiz B%; Rowe P%; Djandji M>;
Mannent LP"; Hamilton JD®

IDavid Geffen School of Medicine at UCLA, Los Angeles, United States;
2Humanitas University and Research Hospital, Milan, Italy; 3Regeneron
Pharmaceuticals, Inc., Tarrytown, United States; 4Sanofi, Bridgewater,
United States; °Sanofi, Cambridge, United States; Sanofi, Chilly-

Mazarin, France

Background: IgE is a systemic biomarker of allergic inflammation that
iselevated in multiple type 2 inflammatory-mediated diseases includ-
ing atopic dermatitis (AD), asthma, chronic rhinosinusitis with nasal
polyps (CRSWNP), and eosinophilic esophagitis (EoE). Dupilumab, a
fully human monoclonal antibody, blocks the shared receptor com-
ponent of interleukin (IL)-4/1L-13, key drivers of type 2 inflammation.
This analysis assessed the effect of dupilumab on serum total IgE
in patients with AD (phase 3 Liberty AD SOLO 1 [NCT02277743],
SOLO 2 [NCT02277769], Liberty AD CHRONOS [NCT02260986]),
asthma (phase 3 Liberty ASTHMA QUEST, NCT02414854), CRSWNP
(phase 3 Liberty NP SINUS-52, NCT02898454), and EoE (phase 2b
proof of concept [PoC] study, NCT02379052).

Method: Serum total IgE levels were measured in adult patients with
moderate-to-severe AD (total N = 2,119), uncontrolled moderate-
to-severe asthma (N = 1,902), severe CRSWNP (N = 448), and EoE
(N = 47). Median absolute values at end-of-treatment (EOT) and me-
dian percent change from baseline were assessed in patients receiv-
ing dupilumab or placebo. Changes from baseline are summarized by
descriptive statistics.

Results: At baseline, total IgE levels in AD patients were higher
vs patients with asthma, CRSWNP, or EoE. Dupilumab vs placebo
significantly and consistently reduced total IgE across all studies
(P < .0001). In dupilumab-treated patients, median reductions in
total IgE were gradually progressive over time, with greater effects
observed in longer treatment durations (47% at Week 16 and 77% at
Week 52 in AD patients, 70% at Week 52 in asthma patients, 71% at
Week 52 in CRSWNP patients, and 25% at Week 12 in EoE patients
[all P < .0001 vs placebo]). In placebo-treated patients, total IgE

showed minimal changes (increased from 0% to 8% in AD patients,

decreased by 4% in asthma patients, increased by 8% in CRSWNP
patients, and increased by 8% in EoE patients) (Table).

Conclusion: Inhibition of I1L-4 and IL-13 signaling by dupilumab treat-
ment consistently reduced serum total IgE levels in patients across
multiple type 2 inflammatory diseases (AD, asthma, CRSWNP, and
EoE).

Median serum total IgE
W/ mL (95% CI)

) Median % change from baseline in
Type 2 disease and serum total IgE (95% CI)
study (duration)

Placebo Dupilumab Placebo Dupilumab

AD - S0L0 1& 2 pooled*®

At baseline n=456 n =465
2249.0 2396.0
(2174.0,3817.0) (2001.0, 3025.0)
EOT (16 weeks) n=196 n =366 n=196 n=366
1,592.0 1,107.0 7.8 -46.5
(977.0, 3022.0) (739.0, 1518.0) (2.1,15.1) (-48.4, -44.4)
P<0.0001
AD - CHRONOS"*
n=312 n=110
3477.0 49755
(2471.0,4757.0) (30380, 10000.0)
EOT (52 weeks) n=117 n=383 n=116 n=83
2257.0 951.0 0.0 -76.7
(1327.0,3711.0) {520.0, 1648.0) ( 6.5,0.0) ( 80.9. 72.7)
P <0.0001
Asthma - QUEST#
At baseline n=318 n=0626
178.5 174.0
(138.0, 213.0) (152.0, 200.0)
EOT (52 weaks) n=251 n=482 n=248 n=478
176.0 485 -a.4 -70.0
(136.0, 217.0) (40.0, 55.0) (-100,0.5) (-72.2, -67.6)
P <0.0001
CRSWNP - SINUS-52%
At basehne n=150 n=14%
139.0 122.50
(104.0,172.0) {98.0, 157.0)
EOT (52 weeks) n=128 n =140 n=128 n=139
144.00 29.50 75 -71.4
(115.0,191.0) (23.0,40.0) (0.0, 14.6) [ 75.6, 67.4)
P £ 0.0001
EOE - PoC™
At baseline n=24 n=23
1265 67.0
(58.0, 254.0) (42.0, 220.0)
EOT (12 weeks) n=19 n=23 n=19 n=23
159.0 53.0 83 -24.8
(64.0,388.0) (33.0,147.0) (-6.9, 18.0) (-33.2, -14.5)
P <0.0001

Differences between dupilumab and matched placebo in the change from baseline in biomarkers were analyzed using a
rank ANCOVA model. Covariates included the corresponding baseline value and the 5 pre-specified intervention groups
(age, sex, geographic ragion, haseline hiood eccinaphil strata, haseline ICS dose level for A and asthma studles, and
baseline tatal lgE, age, asthma/NSAID-ERD status, prior surgery histary, and regions for SINUS 52 study). “Dupllumab 300
mg g2w vs placcbo qw. *Serum total IgE levels were evaluated in the populations exposed to treatment and observed,
defined as all patients in the safety population observed with censoring after rescue treatment use. “Dupilumab 300 mg

1022 | Effects of omalizumab on ASS intolerance in patients with
aspirin-exacerbated respiratory disease (AERD)

Quint T!. Dahm V2 Janik S Schneider S% Ramazanova D3; Ristl R®:
Bangert ct

"Medical University of Vienna, Dermatology, Vienna, Austria; ’Medical
University of Vienna, Otorhinolaryngology, Vienna, Austria; 3Medical
University of Vienna, Medical Statistics, Vienna, Austria

Background: Aspirin-exacerbated respiratory disease (AERD) com-
prises the triad of chronic rhinosinusitis with nasal polyps, asthma
and intolerance to inhibitors of acetylsalicylic acid (ASS). This com-
plex inflammatory disorder entails many therapeutic challenges and
diminishes the patients’ quality of life. Emerging literature indicates
improvement of asthma and nasal polyps as well as a beneficial ef-
fect on ASS desensitization in AERD patients after treatment with

omalizumab, an IgE inhibitory biological agent.
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Method: To prospectively evaluate the efficacy of omalizumab in
patients with AERD focusing on ASS tolerance after 24 weeks as
determined by oral drug provocation testing. The primary endpoint
was the maximally tolerated application rate, as measured by titrat-
ing 125 mg, 250 mg and 500 mg ASS before and after 24 weeks of
omalizumab treatment. Secondary endpoints included i) the reduc-
tion of nasal polyps, as evaluated by total polyp score (TPS), com-
puted tomographic scanning (Lund-Mackay score) and sino-nasal
outcome test-20 (SNOT-20); ii) an improvement of allergic asthma
(asthma control test (ACT), spirometry (FEV1%)) and iii) changes in
related biomarkers (total IgE, serum ECP).

Results: After assessing 45 subjects, 36 patients were treated
with OMA and 32 patients exposed to ASS. Before therapy 62.5%
of the patients reacted with upper and 54.8% with lower respira-
tory symptoms to ASS provocation testing as opposed to 39.1%
and 8.7%, respectively (P < .05) after 24 weeks of treatment. Nasal
(TPS: -1.66, P < .0005; SNOT-20: -13.41, P < .005) symptoms were
significantly reduced as compared to baseline, as confirmed by
Lund-Mackay score. Interestingly, subjective asthmatic symptoms
improved (ACTp < 0.0005), but no significant changes in spirometry
(FEV1%) were observed. There was an increase in total IgE levels
after 24 weeks (340.74 + 41.4, P < .0005). When analyzing patients
by co-occurrence of inhalation allergies we found no significant dif-
ference regarding the effectiveness of omalizumab. Adverse events
were mild and included headache and joint pain.

Conclusion: Omalizumab induced ASS tolerance in the majority of
patients after 24 weeks. In addition, patients showed a significant
reduction of nasal polyps and an improvement of asthmatic symp-
toms. Omalizumab therefore displays a promising treatment option
for patients with AERD. To date its mechanism of action in patients
with AERD regarding ASS intolerance is unknown.

1163 | Benralizumab in refractory hypereosinophilic syndrome
effectively reduces eosinophil counts but does not always resolve

all clinical symptoms

Aalbers A; Mutsaers P; Hermans M

Erasmus University Medical Center, Rotterdam, The Netherlands

treatment, or steroids could not be reduced to an acceptable dose.
Patients gave consent to off-label use of benralizumab. A mean of
4.8 injections of benralizumab were given (range, 2-7 injections), and
the mean follow-up time after starting benralizumab was 3.8 months
(range, 1-7 months).

Results: In 4/5 patients, eosinophils decreased to < 0.05x1079/L
within 1 month after the first injection. In 1/5 patients, eosinophils
decreased from 12 to 1.5 x1079/L after three injections. Most clini-
cal symptoms (pulmonary complaints, heart failure due to a Loffler
endocarditis, urticaria) disappeared within three months of treat-
ment. However, in 2 patients with eosinophilic colitis secondary to
the HES, the colitis was not resolved after 6 monthly benralizumab
injections, although in one of these patients the prednisone dose
could be tapered significantly after benralizumab was started. Side
effects of benralizumab consisted of headache in 2/5 patients,
and a herpes zoster infection in 1 patient. Furthermore, a throm-
bocytopenia emerged in a patient who was previously treated for
Waldenstrom's macroglobulinaemia with fludarabine, and benrali-
zumab was stopped. It is unlikely although not yet excluded that
benralizumab was the cause of the thrombocytopenia.

Conclusion: Benralizumab is a new option to treat refractory HES in
a safe and highly effective manner, especially to reduce eosinophils
and resolve most clinical symptoms. However, we here present the
novel finding that eosinophilic colitis secondary to HES does not re-
spond well to benralizumab treatment, even though the eosinophilic
count in peripheral blood normalized.

1172 | Therole of IgE glycosylation patterns on its biological
activity

Guntern P*?3; Gasser P*23; Ruppli RY?; Pennington L%;

Brigger D¥2; Zbiren N2 Jardetzky T* Eggel A1?

lDepartment for BioMedical Research, University of Bern, Bern,
Switzerland; ?Department of Rheumatology, Immunology and
Allergology, University Hospital Bern, Bern, Switzerland; >Graduate
School of Cellular and Biomedical Sciences, University of Bern, Bern,
Switzerland; *Department of Structural Biology, Stanford University
School of Medicine, Stanford, United States

Background: Hypereosinophilic syndrome (HES) is characterized by
blood and tissue eosinophilia resulting in end-organ damage. HES
can be primary clonal (in which the eosinophil is part of clonal he-
matopoiesis), secondary (due to eosinophilic stimulating cytokines)
or idiopathic (I-HES). Treatment to reduce eosinophil counts and
prevent organ dysfunction may consist of steroids, interferon alpha,
hydroxyurea, or imatinib. Benralizumab is an anti-interleukin 5 re-
ceptor antibody that depletes eosinophils in blood and tissue and is
effective in PDGFRA negative HES (NEJM 2019, Kuang et al.).

Method: 5 adults (4 with I-HES, 1 with secondary (lymphocytic vari-
ant) HES; age range 19-59 years; 4 male, 1 female) from our institu-
tion were treated with benralizumab at a monthly dose of 30 mg.

They all were refractory or had contra-indications to conventional

Background: Immunoglobulin E (IgE) is the most glycosylated an-
tibody in humans. Specific carbohydrates have been described to
be central for binding of IgE to its high-affinity receptor FceRI on
basophils. Upon allergen stimulation, these cells degranulate and
release mediators causing allergic symptoms. It is well established
that the therapeutic anti-IgE antibody omalizumab prevents bind-
ing of IgE to basophils and mast cells. We have previously reported
that high concentrations of omalizumab lead to active desensiti-
zation of basophils. Further, we demonstrated that an engineered
omalizumab-resistant IgE-Fc glycovariant may be used to replace the
IgE-repertoire on the surface of primary human basophils when co-
applied with omalizumab. This combination treatment significantly

inhibits allergen-mediated basophil activation ex vivo. Here, we
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characterize additional omalizumab-resistant IgE-Fc glycovariants,
evaluate their ability to inhibit allergen-mediated basophil activation
and investigate the potential mechanisms underlying IgE-Fc glyco-
variant mediated basophil inhibition.

Method: IgE-Fc glycovariants were characterized using ELISA and
surface plasmon resonance measurements. The selected variants
were tested on human basophils isolated from grass-pollen allergic
individuals treated with different IgE-Fc glycovariants alone or in
combination with omalizumab. Basophil activation was measured
by flow cytometry. The gene and surface expression of potential
inhibitory-receptors were analyzed by gene array or flow cytometry.
IgE-Fc glycovariant mediated inhibition of basophil activation was
investigated by blocking potential inhibitory receptors in the baso-
phil activation tests.

Results: Several omalizumab resistant IgE-Fc glycovariants dimin-
ished basophil activation in a competition independent manner
alone or in combination with omalizumab at low concentrations.
Assessment of expression status of several immunoreceptors re-
veals a potential role of inhibitory carbohydrate receptors as IgE-Fc
glycovariant interaction candidates. Blocking experiments revealed
further insight into the IgE-Fc glycovariant mediated inhibitory ef-
fect on basophil activation.

Conclusion: Our data suggest that the glycosylation pattern on IgE
is essential for its biological activity since IgE-Fc glycovariants may
suppress primary basophil activation via interaction with inhibitory
carbohydrate receptors. Moreover, addition of IgE-Fc glycovariants
to omalizumab might represent an interesting combinatorial treat-

ment approach.

1332 | Disruptive anti-IgE inhibitors for the treatment of allergic
lung inflammation

Gasser P; Brigger D; Guntern P; Zb&ren N; Noti M; Eggel A

University of Bern, Bern, Switzerland

Background: Allergen-specific immunoglobulin E (IgE) is a key player
in the pathophysiology of allergic asthma. It binds to the surface of
airway mast cells via the high-affinity receptor FceRI. Inhalation of
the cognate allergen immediately leads to the degranulation of IgE-
loaded mast cells and the induction of clinical symptoms. The thera-
peutic anti-IgE antibody omalizumab that prevents the binding of
free serum IgE to FceRI has proven efficient for the treatment of se-
vere persistent allergic asthma. We recently described a novel class
of disruptive anti-IgE inhibitors. These molecules not only suppress
the binding of IgE to FceRI but additionally remove FceRI-bound IgE
from allergic effector cells. Here, we describe the mode-of-action of
such disruptive anti-IgE inhibitors and assess their efficacy in an al-
lergic lung inflammation mouse model using double transgenic mice
expressing the human immunoglobulin epsilon heavy chain (hulge)
and the human FceRI alpha-chain (huFceRla).

+/+

Method: Double transgenic hulge/huFceRla™™ mice were epicuta-

neously sensitized with ovalbumin in combination with the vitamin

D analogue MC903. Prior to intranasal antigen challenge mice were
treated with the disruptive anti-human IgE inhibitor DARPin bi53_79.
Blood plasma and lung tissue were analyzed for total and allergen-
specific IgE as well as mast cell-specific proteases. In addition, single
cell suspensions from blood and lung tissue were assessed by flow
cytometry and histological sections of skin and lung tissue were
stained by immunohistochemistry.

Results: Increased total and allergen-specific IgE was detected in
sensitized compared to control treated mice. Further, the number of
basophils, eosinophils and mast cells in the lung were markedly aug-
mented after sensitization. While basophil specific-Mcpt8 expres-
sion in the lung was upregulated during sensitization, an increase
of mast cell specific-Mcpt1 as well as goblet cell specific mucin 5AC
expression was only observed after intranasal challenge. Treatment
with disruptive anti-human IgE inhibitor DARPin bi53_79 decreased
systemic as well as local IgE levels and ameliorated the inflammatory
phenotype in the lung.

Conclusion: We established an adjuvant free allergic lung inflam-

+/+

mation model in humanized hulge/huFceRla™" mice. This experi-
mental setup allows and facilitates the in vivo assessment of novel
anti-human IgE drug candidates, such as disruptive anti-human IgE

inhibitors.

1374 | ASiglec-8 antibody reduces substance P-induced
inflammation by inhibiting MRGPR-mediated mast cell activation

Gebremeskel S; Davis T; Wong A; Brock EC; Leung J; Schanin J;
Youngblood BA
Allakos Inc., Redwood City, United States

Background: The neuropeptide Substance P (SP) has been impli-
cated in driving neurogenic inflammation, pain, itch, and chronic dis-
ease. The recent identification of MRGPRX2/Mrgprb2 as a mast cell
(MC)-specific SP receptor, and the potent activation of MCs by SP
suggests that MCs are the key effector cell in SP-mediated inflam-
mation. Siglec-8 is an inhibitory receptor selectively expressed on
MCs and eosinophils. While Siglec-8 monoclonal antibodies (mAb)
have been shown to inhibit IgE- and IL-33-mediated MC activation,
the activity of a Siglec-8 mAb has not been evaluated in SP-mediated
inflammation.

Method: Acute inflammation was induced by intraperitoneal (ip) in-
jection of SP in Siglec-8 transgenic (tg), wild-type, and MC-deficient
(c-Kit"*") mice. Immune cells and cytokines were analyzed 3 hours
post SP administration by flow cytometry and MSD, respectively.
An anti-Siglec-8 or isotype-matched control mAb was dosed 1 hour
before SP administration followed by immune cell and cytokine
analyses as described above. Human skin tissue was enzymatically
and mechanically digested into single cells followed by overnight in-
cubation with SP in the presence of either a Siglec-8 mAb or isotype-
matched control mAb.

Results: In vivo administration of SP rapidly induced mast cell de-

granulation, recruitment of neutrophils, and increased the expression
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of pro-inflammatory cytokines in the peritoneal cavity of Siglec-8 tg
mice. MC-deficient mice had significantly lower levels of SP-induced
neutrophil infiltration and pro-inflammatory cytokines, compared to
wild-type mice, suggesting MCs are key effector cells in SP-driven
inflammation. Treatment with a Siglec-8 mAb decreased SP-induced
degranulation of MCs and neutrophil influx in the peritoneal cav-
ity. Siglec-8 mAb treatment also significantly decreased the level of
inflammatory mediators, such as KC, MCP1, IL-6, TNFa induced by
SP. Lastly, SP selectively activated human skin tissue mast cells and
induced cytokine and chemokine production in ex vivo tissue that
was reduced by a Siglec-8 mAb.

Conclusion: MCs are key effector cells in SP-mediated inflammation
and treatment with a Siglec-8 mAb reduces inflammation induced
by SP by inhibiting MRGPR-activation of MCs. An anti-Siglec-8
approach may have the potential to broadly treat mast cell and
eosinophil-driven diseases associated with neurogenic inflamma-
tion, pain, and itch, such as irritable bowel syndrome, atopic derma-

titis, and urticaria.

OAS 24
From Early Wheeze to Rhinitis and Asthma

0310 | Does probiotic microorganism lactobacillus reuteri
prevents allergic rhinitis and rhinoconjunctivitis development in

children

Besednjak-Kocijancic L

Zdravstveni dom Nova Gorica, Primary Pediatric Health Centre, Nova

Gorica, Slovenia

Background: Allergic rhinitis (AR) and allergic rhinoconjunctivitis
(ARC) are common chronic disorders in children, especially in devel-
oped countries. Studies performed in last few decades indicate that
colonization of the gut early in life plays a substantial role in directing
immune system development. Microbial exposure during the perina-
tal period is linked to the epigenetic regulation of genes involved in
allergic inflammation, and it alters susceptibility to allergic diseases.
Immune responses in the gut may modulate immune responses in
distant target organs, including the nose. Unlike in other allergic
diseases, the therapeutic effect of probiotics in allergic rhinitis has
been primarily demonstrated, whereas their preventive effects have
not been conclusively defined. The aim of this prospective study was
to evaluate the efficacy of probiotic microorganism Lactobacillus
reuteri (LR) in the prevention of the development of AR and ARC in
9 years old Slovene children.

Method: This prospective study included 316 maturely born infants
with a positive history of parental allergy confirmed by allergy test-
ing. According to the addition of LR in to the child diet children were
divided in two groups: group A-201 infants exclusively breastfed for
4-6 months and group B-115 infants breastfed with addition of L. re-
uteri from fourth week of life for 12 weeks. Every child was followed

up by the same paediatrician until it was 9 years old. The prevalence

of doctors diagnosed AR and ARC was observed. Data about fre-
quency and duration of AR and ARC exacerbations were recorded.
Statistical analysis was performed with PC using chi-square analysis
with Yates’ correction and paired t-test. P-values less than 0.05 were
considered significant.

Results: At the age of 9 year the prevalence of AR and ARC in the
total population was 19.6%. There was no significant difference be-
tween the prevalence of AR (10.4%) and ARC (9.2%), (P > .05). The
prevalence of AR was significantly lower in group B (A: 13.9%; B:
4.3%), (P = .01). No significant between group difference in ARC
prevalence was confirmed (A: 9.5%; B: 8.7%), (P > .05). Frequency
and duration of AR exacerbations was significantly lower in group B
(P < .01). No significant between group difference in frequency and
duration of ARC exacerbations was observed (P > .05).

Conclusion: The study confirms that addition of LR to early child's
diet has beneficial effect on the occurrence and course of AR but
not of ARC.

0389 | Early life wheeze - risk factors for asthma in school age

Holmdahl I*; Filiou A%; Asarnoj AL Van Hage M?2; Borres MPS;
Stenberg Hammar K Hedlin G%; Séderhill C; Konradsen JR!
'Department of Women's and Children's Health, Karolinska Institutet,
Stockholm, Sweden; 2Department of Medicine, Karolinska Institutet,
Stockholm, Sweden; *Department of Women's and Children's Health,
Uppsala University, Stockholm, Sweden

Background: One third of all toddlers are in need of medical care be-
cause of acute wheeze and many of these children develop asthma
at school age. The aim of this study was to identify risk factors for
asthma at school age in a group of children who experienced acute
wheeze as toddlers.

Method: The study included 156 children; age 6-48 months, re-
cruited from the emergency department at Astrid Lindgrens
Children’s Hospital, Stockholm, with acute wheeze (AW) and 101
age-matched healthy controls (HC). Children with AW were followed
up after 2-3 months and thereafter annually until age 7 (n = 113).
HC came for a second visit at age 7 (n = 54). The protocol included
questionnaires, exhaled NO (FENO), blood sampling for cell count,
specific IgE to food (fx5) and airborne allergens (Phadiatop) and
Vitamin D measurement. Nasopharyngeal samples for viral detec-
tion were taken at the emergency visit. Asthma definition at age 7:
>=5 days of reported breathing difficulties and/or medication with
inhaled corticosteroids or leukotriene receptor antagonist >=5 days
during the previous 12 months and/or an increase in FEV1 > 12%
after bronchodilators.

Results: At age 7, 69.9% (n = 79) of AW had asthma and 1.9%, (n = 1)
of HC (P <.01).

There were no differences between children with AW and HC re-
garding age at inclusion, age at the 7-year visit or gender.

Wheeze caused by rhinovirus (RV) at inclusion was more common
among children that had asthma at age 7 (43.7% vs 21.2%, P = .03).
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When adjusting for other viruses in logistic regression, RV had the
greatest impact on asthma development at age 7 (OR = 3.6, 95% ClI
1.3-9.8). Children with asthma at age 7 were more often hospitalized
and spent longer time in hospital due to respiratory problems the
first year following inclusion (P = .037). Children with asthma at age
7 had higher levels of FENO (P = .03), lower scores at asthma control
test (P =<.01) and higher levels of blood eosinophils (P = .047).
There were no differences between children with or without asthma
at age 7 regarding family history, atopic dermatitis and Vitamin D
levels at inclusion, exclusive breastfeeding or allergic sensitization.
Conclusion: Rhinovirus induced acute wheeze in toddlers is a risk
factor for developing asthma by the age of 7. These children were
also hospitalized more frequently and needed more inpatient time.
These findings indicate that nasopharyngeal virus sampling in acute
pre-school wheeze is of importance to identify children who will de-

velop subsequent asthma at school age.

0816 | FeNO, forced oscillation, or spirometry? Lung function
testing in wheezy pre-schoolers and the prediction of asthma, a

systematic review

applicable to patients from the defined population were found to
be: exhaled breath condensate, fraction of exhaled nitric oxide
(FeNO), impulse oscillometry (10S), induced sputum, multiple breath
washout, spirometry, volatile organic compounds, and whole body
plethysmography.

Conclusion: Measuring FEV1 using spirometry is considered to be
the golden standard, but for younger children spirometry may be
impossible to perform. Nevertheless, other lung function and air-
way inflammation measurements including |OS, body plethysmogra-
phy, multiple breath washout, and FeNO may be utilised in tertiary
care units to provide insight into the risk of developing asthma in
preschool wheezers. The importance of accurately measuring lung
function lies in the avoidance of over and under treatment of pre-
school wheeze. For most methods, however, there are, to date, no
large-scale randomised clinical trials or longitudinal studies, which
would help to establish their role in diagnosis and management of

pre-school children with wheeze.

0993 | Effect of exercise on FENO levels in climate specific
environment, in children with mild to moderate persistent asthma

Elenius VY; Adamiec A%%; Chawes B*; Malmberg LP>: Ruszczynski
M3; Jartti T?; Feleszko W?

IDepartment of Pediatrics, Turku University Hospital, Turku,

Finland; *Department of Pediatric Pneumonology and Allergy,
Medical University of Warsaw, Warsaw, Poland; 3Department of
Pediatrics, Medical University of Warsaw, Warsaw, Poland; 4COPSAC,
Copenhagen Prospective Studies on Asthma in Childhood, Herlev and
Gentofte Hospital, University of Copenhagen, Copenhagen, Denmark;
°The Skin and Allergy Hospital, University of Helsinki, Helsinki, Finland

Background: Pre-school children with wheezing disorders represent
a diagnostic and therapeutic challenge, consuming large amounts of
healthcare resources. Most wheezing episodes are mild and tran-
sient, but some infants develop severe recurrent episodes which
require hospital admission and further referral to specialist doctors
for diagnosis and management. There exists an unmet need for a
reliable method of differentiating between patients with transient
wheeze and those who will develop asthma in later life. Lung func-
tion tests were proposed as one of the possible approaches.
Method: PubMed, EMBASE and Cochrane Library databases were
searched (November 2019). We included studies which: 1) assessed
the usefulness of various lung function tests in predicting asthma; 2)
limited subjects to children of age 1-6 with wheezing disorders; 3)
were written in English. The exclusion criteria were as follows: 1) re-
views, case reports, or editorial comments; 2) studies conducted on
animal models or in vitro systems; 3) studies concerned with moni-
toring of asthma treatment. Three researchers participated in data
extraction and analysis.

Results: Of the initial 5326 findings, the vast majority of which were
ineligible due to the broadness of the search strategy, 36 studies

were deemed to fit the inclusion criteria. The lung function tests

Lipej MZ: Zivkovic JX; Malev O; Plavec D2 Nogalo Bl2 Turkalj
ML23

1Srebmjak Children's Hospital, Zagreb, Croatia; 2Medical school,
University J.J.Strossmayer, Osijek, Croatia; 3Croatian Catholic

University, Zagreb, Croatia

Background: Asthmatic patients often avoid physical activity and ex-
ercise due to fear of triggering exercise-induced bronchoconstriction
(EIB), which has a major impact on their quality of life. Although exer-
cise can provoke EIB, it has been suggested that specially designed
and controlled training programmes could have a positive effect on
exercise capacity, lung function and problems with breathlessness,
resulting in better control of the disease. Fraction of exhaled nitric
oxide (FeNQ) is considered to be a non-invasive marker of airway
inflammation in asthmatic patients, which is why we wanted to com-
pare FeNO values before and after controlled physical activity and
to see whether there could be a potential improvement in children
with asthma.

Method: 110 children with mild to moderate persistent asthma were
recruited in paediatric pulmonology, allergology and immunology
clinic of Srebrnjak Children's Hospital. All of the children partici-
pated in pulmonary rehabilitation program (PRP) for 2 weeks, in cli-
mate specific environment at Island LoSinj, in the northern Adriatic
Sea (Croatia). Physical program consisted of at least two hours of
active exercise per day, including aerobic and anaerobic training, in
combination with breathing exercises. In order to determine airway
inflammation level, FeNO was measured on site using a portable
FeNO device, at baseline and at the end of a 2 week program.
Results: There was a significant decrease in FeNO levels in partici-
pants 2 weeks after PRP, going from 27 ppb to 19 ppb (P < .001),

highlighting improvement in airway inflammation. Also, there was an
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improvement of running distance going from 903 * 272 m at base-
line to 968 + 289 m 2 weeks after PRP (P < .001), suggesting im-
proved exercise capacity even in short period of time.

Conclusion: Our results show that daily exercise could have a posi-
tive effect in children with asthma, by reducing the airway inflamma-
tion. This suggests that even a short-term program with specifically
organised physical activity, under controlled conditions and in an
allergen safe environment, could have a beneficial clinical effect
and possibly be important factor in patients with poor response to
prescribed medication. These findings highlight the need for better
understanding of exercise effect on asthma control, and its potential

clinical relevance.

1283 | Clinical profile of children with preschool recurrent
wheeze from South India

Kuravi N1*2; Nagaraju K2; Srivatsav 53; Voorakaranam VK2
Saveetha University, Chennai, India; VN Allergy & Asthma Research
Centre, Chennai, India; *Manipal University, Mangaluru, India

(API) was positive in MTW (66%) as compared to EVW (28.1%)
(P =<.001)

Conclusion: Our study showed that episodic viral wheeze was the
most common cause of recurrent wheeze in preschoolers. Atypical
wheeze was associated with higher incidence of airway anomaly and
longer hospital stay. Episodic wheeze was commonly associated with
GERD. Multitrigger wheeze group had a higher incidence of maternal
history of asthma, higher peripheral eosinophils, total IgE levels and
positive API.

1344 | Healthcare use and asthma control among overweight/
obese urban children sensitized and exposed to classroom
allergens

Permaul P'; Petty CR?; Sheehan WJS; Phipatanakul w2

INew York-Presbyterian/Weill Cornell Medicine, New York, New York,
United States; 2Boston Children's Hospital, Boston, Massachusetts,
United States; *Children's National Health System, Washington,
District Of Columbia, United States

Background: Wheezing is one of the most common presenting
features of 20-30% children under the age of 5 years with approxi-
mately one in three children develop at least one episode of wheeze
prior to third birthday. Wheeze in the preschool age group is highly
variable with a variety of etiological factors and triggers. We present
the clinical profile of preschool children presenting with recurrent
wheeze with respect to triggers and phenotypic classification.
Method: This is a prospective observational study conducted be-
tween the period of 2015-2017 at a tertiary care allergy referral
centre from Chennai, India. The study population included preschool
children who presented with recurrent wheeze (GINA 2016) requir-
ing admission. Information was obtained from a detailed parent di-
rected clinical history, examination and laboratory findings and the
child was followed up until discharge. Comorbid conditions were
noted. Children were classified as episodic viral (EVW), multi trigger
(MTW) and atypical wheeze (AW) as per the Hong Kong respiratory
consensus. Bronchoscopy was done in cases of suspected airway
anomalies.

Results: 145/851 (17%) children admitted with wheeze fulfilled in-
clusion criteria. 42 children were infants. Episodic viral wheeze was
the most common cause (38.63%), followed by Multi trigger wheeze
(36.55%) and atypical wheeze (24.82%). Mean age of onset was low-
est for AW (2.97 + 2.82 months, P = .001) while MTW had a higher
mean age of onset (8.75 + 4.3 months). AW group had a longer hos-
pital stay including ICU stay (9.17 vs 4.13 days for EVW). 41.6%
children with AW had congenital airway anomaly most commonly
bronchomalacia (20.6%). MTW children had higher incidence of ma-
ternal asthma (34% vs 30% in EVW, P = .001). Most common comor-
bidity associated with MTW was Allergic Rhinitis (30.3%), whereas
it was GERD (39%) in AW (P = .001). MTW group had a higher pe-
ripheral eosinophilia (4.06%), P = .001) and total IgE (196 + 20.09,
P =.001) as compared to the other groups. Asthma Predictive Index

Background: The effect of body mass index (BMI) status on the re-
lationship of allergic sensitization and allergen exposure on asthma
morbidity in urban children is poorly understood.

Method: The School Inner-City Asthma Study enrolled students
aged 4-13 years with asthma from 37 inner-city schools in the north-
eastern United States. Students had baseline determination of BMI
percentile and allergen sensitization. Asthma-related healthcare use
(HCU) and poor asthma control identified by any of the following
in the past 4 weeks: shortness of breath more than twice weekly;
asthma nighttime awakenings at least once; limitation in activity
level; or use of rescue medication 2 or more times weekly, were
monitored during the academic year. Vacuumed classroom dust
samples, linked to enrolled students, were collected twice per year
and analyzed for common indoor aeroallergens. We determined the
relationship between allergic sensitization and increased allergen
exposure on asthma outcomes by BMI stratification.

Results: A total of 279 predominantly Black (35%) or Hispanic (37%)
students were included in analyses. Fifty percent were normal
weight (5-84" BMI percentile, [NW]), 15% were overweight (>/=85-
94" BMI percentile, [OV]), and 35% were obese (>/=95" BMI per-
centile, [OB]). Allergic sensitization to >/= 1 allergen was observed
in 68% of enrolled students. Two-way interaction (BMI x exposure)
analysis demonstrated that OV students had greater HCU with ex-
posure to higher levels of classroom dog allergen (0.21 + 0.07; in-
teraction P = .004), cat allergen (0.20 + 0.07; interaction P = .02),
and mouse allergen (0.24 + 0.07; interaction P = .03). Three-way in-
teraction (BMI x sensitization x exposure) effects showed that OV
and/or OB sensitized children had better asthma control with expo-
sure to higher levels of classroom dust mite allergen (OV, interaction
P =.004; OB, interaction P = .013) and cat allergen (OB, interaction
P =.04), compared to NW sensitized children.
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Conclusion: OV BMI status is associated with greater HCU with
increasing levels of allergen exposure, independent of sensitiza-
tion. However, compared to NW sensitized children, OV/OB sensi-

tized children exhibited better asthma control with higher levels of

exposure. Thus, the respiratory effects caused by OV/OB BMI sta-
tus and inhalation of allergens are likely not mediated by IgE-induced
inflammation, often linked to pediatric asthma. Further study of non-

Th, mechanisms underlying this phenotype is needed.

Table 1. Association between Classroom Allergen Exposure and Healthcare Utilization Stratified by

BMI Category*

INorm Weight  2Overweight
Mean + SE Mean + SE
Low Dust mite (Der f 1) (0.012 pg/mL) 0.17 £ 0.04 0.12 £ 0.06
High Dust mite (Der f 1) (0.054 pg/mL) 0.21 +£0.04 0.21+0.07
Low Dog (Can f 1) (0.03 pg/mL) 0.24 +£0.05 0.11 £ 0.04
High Dog (Can f 1) (0.26 pg/mL) 0.18 +0.04 0.21+0.07
Low Cat (Fel d 1) (0.09 pg/mL) 0.22 +0.04 0.15+0.06
High Cat (Fel d 1) (0.58 pg/mL) 0.17 +0.04 0.20 +0.07
Low Mouse (Mus m 1) (0.22 pg/mL) 0.19 +0.04 0.09 +0.04
High Mouse (Mus m 1) (3.03 pug/mL) 0.21 +0.04 0.24 +0.07
'n=138.
Zn=42.
%n=99.

**P-value Obese
3Obese Mean

**P-value Overweight X exposure
+SE X exposure interaction interaction
0.11+0.03 0.34 0.79
0.15+0.04
0.15+0.05 0.004 0.53
0.14 +0.03
0.12 £0.04 0.02 0.13
0.14 +0.03
0.14 +0.04 0.03 0.26
0.11+0.03

* Results are from generalized estimating equations with robust variance estimates to account for multiple observations within subjects. Marginal
means of the outcomes were calculated at the 25th and 75th percentiles of exposure.

** Independent variables included obese status (3-level), sensitization status (2-level), exposure (continuous), and all 2- and 3-way interaction terms.
Models were adjusted for age, gender, race, controller medication use, home exposure, and season.
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0929 | Biotin interference can cause false-negative IgE test
results in patients with anaphylaxis

Scheib N?; Bauersachs D?; Heinrich CM?; Pogorelov DY; He FY;
Bindslev-Jensen C3; Skevaki C% Ollert M2

1Department of Infection and Immunity, Luxembourg Institute of
Health, Esch-Sur-Alzette, Luxembourg; ?Institute of Laboratory
Medicine and Pathobiochemistry, Molecular Diagnostics, Universities
of Giessen and Marburg Lung Center (UGMLC), Philipps University
Marburg, Member of the German Center for Lung Research (DZL),
Marburg, Germany; *Department of Dermatology and Allergy Center,
Odense Research Center for Anaphylaxis, Odense University Hospital,

University of Southern Denmark, Odense, Denmark

Background: Numerous modern immunoassays (IA), which are de-
signed for rapid and precise diagnosis, use biotin-streptavidin (B/
SA) for analyte detection. Thus, depending on the design of the IA,
test results may be susceptible to biotin interference. Recently, the

intake of high doses of biotin has become quite common for medical

and other reasons. As two major IA platforms for fully automated
detection of sIgE use B/SA, we asked the question whether the cor-
rect IgE-based diagnosis of anaphylaxis using these two laboratory
systems (B/SA-IA1*; B/SA-IA2**) could be hampered by the pres-
ence of biotin in patients’ sera.

Method: We used 18 sera from patients with either challenge-
positive anaphylaxis to cashew nut (n = 6) and peanut (n = 6) or with
an anaphylaxis score 2= grade Il (Ring/Messmer) after a wasp sting
(n = 6). Cashew nut (f202), peanut (f13) and wasp venom (i3) sIgE was
measured in parallel comparing B/SA-IA1 and B/SA-IA2 in the pres-
ence of three biotin concentrations (ng/mL): 0, 184, 500. The latter
values represent median biotin levels in human serum after taking
medium or high doses of biotin, respectively. Samples were analyzed
by standard procedures using B/SA-IA1, which has one, and B/SA-
I1A2, which has two incubation steps, at a sIgE cut-off of 0.35 kU/L.
Results: In B/SA-1A1, the addition of biotin to the patient serum led
to a marked and concentration-dependent decrease in slgE values
in all patients. At 184 ng/mL, sIgE values were false negative in 11
out of 18 patients, while at 500 ng/mL biotin, sIgE values were false
negative in 14/18 patients. Of the four patients not affected by bio-
tin interference, three had sIgE values > 30 kU/L. The addition of
biotin did not influence the results of B/SA-IA2, regardless of the

sIgE level or the biotin concentration.
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Conclusion: The diagnosis of anaphylaxis may be compromised in pa-
tients with increased biotin intake and lower sIgE values (<10 kU/L).
In B/SA-IA1, excessive free serum biotin competes with biotinylated
allergen-slgE complexes for binding to streptavidin beads, thus lead-
ing to a reduced signal, false negative results and the possibility of
a missed diagnosis of anaphylaxis. This is not the case in B/SA-IA2,
where streptavidin microparticles and biotinylated allergen are cou-
pled prior to the introduction of the patient sample, thus avoiding
any interference by excessive biotin.

* B/SA-IA1, Immulite 2000, Siemens.

** B/SA-1A2, NOVEOS, Hycor.

0946 | Identification of optimal cut-off points for nasal volumes
and symptoms score in the assessment of the outcome of the nasal

allergen challenge

Testera-Montes A; Eguiluz-Gracia |; Perez-Sanchez N; Torres MJ;
Rondon C

Allergy Department. IBIMA-Hospital Regional Universitario de Mdlaga-
ARADyAL., Malaga, Spain

Background: Nasal allergen challenge (NAC) is the gold standard
for the diagnosis of allergic rhinitis (AR). In this study, we aimed to
identify the optimal cut-off points for nasal volumes and total nasal-
ocular symptom score (TNOSS) for discriminating positive and nega-
tive NAC responses.

Method: NACs were performed in 1985 subjects: 1165 AR and 369
non-allergic rhinitis (NAR) patients, and 361 healthy non-atopic
control (HC) individuals. The NACs were monitored by the changes
in nasal volumes (%Vol2-6 cm) measured by Acoustic Rhinometry
(AcRh) and TNOSS. Receiver operating characteristic (ROC) curves
were used for identifying the optimal cut-off points and for calcu-
lating the areas under the curves (AUC), sensitivity (SE), and speci-
ficity (SP). Positive and negative predictive values (PPV and NPV)
and Likelihood ratios (LH+ and LH-) were also calculated. This study
was funded by the Instituto de Salud Carlos lll, Spanish Ministry of
Science and Competitiveness (RD16/0006/0001).

Results: The optimal cut-off points for discriminating AR and HC
were %Vol2-6 cm = 24.48% and TNOSS 2 3.5 (AUC 1/0.944, P < .001;
SE 99.7/67.1%, SP 100%/99.4%, PPV 100%/100%, NPV 98.9%/47%,
LH+ */234.882, LH- 0/0.35 respectively). For differentiating AR
and NAR, the optimal cut-off points were %Vol2-6 cm > 24.40
and TNOSS = 4.5 (AUC 1/0.880, P < .001; SE 99.7%/65.1%, SP
100%/91.6%, PPV 100%/96.1%, NPV 99.2%/45.4%, LH+ */7.745,
LH- 0/0.38 respectively).

(*):LH+ cannot be calculated when SP = 100%.

Conclusion: In our study, the NAC-induced change of %Vol 2-6 cm
(AcRh) was more sensitive, specific and predictive than TNOSS
for discriminating AR, NAR and HC subjects. In rhinitis patients,
the most accurate AcRh cut-off point for NAC positivity was a de-
crease 2 24.40%in %Vol 2-6 cm after the challenge, as compared to

baseline.

1150 | Betv 1 specific IgG4 from birch pollen allergic patients
shows a more diverse repertoire than specific IgE

Schmalz S*; Mayr VY Shosherova A'; Ebner C?; Sturm G?;
Radauer C*

Uinstitute of Pathophysiology and Allergy Research, Center for
Pathophysiology, Infectiology and Immunology, Medical University of
Vienna, Vienna, Austria; 2AIIergy Outpatient Clinic Reumannplatz,

Vienna, Austria, Vienna, Austria

Background: IgE specific to the major birch pollen allergen, Bet v 1,
binds to conformational epitopes, which cannot be characterized by
simple peptide mapping. Hence, most epitopes have not been identi-
fied, yet. By grafting epitope-sized surface patches of Bet v 1 onto a
non-IgE-binding structural homologue we aimed to identify epitopes
bound by IgE and IgG4 from birch pollen allergic patients.

Method: Based on a structural alignment, surface-exposed resi-
dues of the bacterial Bet v 1-related protein TTHA0849 from
Thermus thermophilus were replaced by corresponding ones of Bet
v 1 while preserving the hydrophobic core. Thereby, we created 14
chimeric proteins carrying partially overlapping Bet v 1-derived sur-
face patches. Codon-optimized synthetic genes were expressed in
Escherichia coli as 6xHis-tagged proteins and purified by metal che-
late affinity chromatography. They were characterized via matrix-
assisted laser desorption-ionization mass spectrometry, circular
dichroism spectroscopy and dynamic light scattering. IgE and IgG4
binding were assayed by quantitative ELISA using sera from 20 Bet v
1-sensitized, birch pollen-allergic patients. This work was supported
by the Austrian Science Fund (FWF): P 30936-B30.

Results: Until now, nine chimeras were expressed as soluble proteins
with low levels of aggregation and secondary structure contents
compatible with folded proteins. Both IgE and 1IgG4 bound to diverse
subsets of epitopes in a patient specific manner. IgE from 50% of the
patients recognized between 1 and 3 epitopes, while the other sera
lacked IgE binding to all tested chimeric proteins. In contrast, 15 of
18 sera had 1gG4 specific to 1-8 chimeras. The number of chimeras
bound by IgG4 did not correlate with the amount of Bet v 1-specific
1gG4. Bet v 1-specific 1gG4 recognized significantly more epitopes
than IgE (mean values 3.4 and 0.7; P = .0008). We did not find a cor-
relation between the epitope binding patterns of IgE and IgG4.
Conclusion: By using structure based epitope grafting, we showed
that the repertoires of conformational epitopes of Bet v 1 recog-
nized by IgE and 1gG4 were highly variable and isotype specific.
Knowledge of the epitopes bound by allergen specific antibodies
may aid in predicting symptom severity, cross-reactivity and efficacy

of allergen immunotherapy.



2 | wiLEy—Allergy

ABSTRACT

1290 | Cow's milk allergy can be monitored through the degree
of competition between specific IgE and IgG

Casanovas N%: Martin-Blondel A'; Pinchemel S% Chamayou G2
Vitte J% Apoil PA%*

Service de pneumo-allergologie, Hopital des Enfants, CHU de
Toulouse, Toulouse, France; 2Aix-Marseille Univ, APHM, IRD, MEPHI,
IHU Méditerranée Infection, Marseille, France; Institut Fédératif de
Biologie, CHU de Toulouse, Toulouse, France; 4UMR 1056 INSERM

UDEAR Hépital Purpan, Toulouse, France

Background: Induction of specific 1gG (slgG) is often present dur-
ing oral immunotherapy (OIT). The blocking action of slgG on spe-
cific IgE (sIgE) depends on both the molar ratio and the respective
avidities of slgkE and slgG. However, monitoring the concentration
of specific IgG (or of specific 1gG,) during OIT does not allow the
estimation of the clinical success or failure of the treatment, which
can only be assessed by an oral food challenge (OFC). As a follow-
up to our previous work (Sereme Y. et al. Allergy 2019, 74:219-220),
we study here the possibility of using the effect of IgG-depletion
on allergen microarray results as an in vitro marker of OIT success
or failure.

Method: Seven children (6 m. to 6 y.o0.) allergic to cow's milk (CM)
were studied before starting and after 9 to 36 months of OIT with
cooked CM. The criteria for success (4/7 children) of OIT were: the
non-reduction of the at-home daily CM intake and the doubling of
the tolerated amount of milk between the initial and the final OFC.
Three other children (4 m. to 7 y.o.) allergic to CM were followed up
for 8 to 14 months without OIT. For the 10 children, sIgE, slgG and
slgG,, specific for anti-CM extract and anti-casein, were measured
at start and end of the follow-up period. An ImmunoCAP ISAC aller-
gen microarray was performed at the end of OIT, or follow-up with-
out OIT, both on intact serum and on serum depleted from IgG. The
effect of IgG depletion was quantified by post/pre-depletion ratios
of slgE, measured by ISAC.

Results: Between the start and the end of OIT, a moderate elevation
of anti-CM and anti-casein slgE, slgG and slgG, was present in most
patients, but was in agreement with the success or failure of OIT for
only 1 patient out of 7. At the end of OIT, the ISAC performed after
IgG depletion showed an increase in the apparent concentration of
anti-CM and / or anti-casein sIgE, only if OIT was a success (average:
+ 615%; median: + 192%). Conversely, sIgE levels were unchanged
or decreased by IgG depletion if the OIT failed (mean: -9%; median:
-15%). In the group of 3 children without OIT, we observed an aver-
age increase of + 98% (median: -26%) of anti-CM / casein sIgE with
the IgG-depleted ISAC.

Conclusion: An allergen microarray, combined with the depletion of
serum IgG, allows the quantification of the competitive effect ex-
erted by IgG on the binding of sIgE to the allergen. In the context of
CM OIT, this quantification is consistent with the OIT result in the

majority of patients.

1445 | Environmental exposure chamber is a useful tool
for better selection of AIT patients with HDM triggered
rhinoconjunctivitis for assessment of potential biomarkers of

allergen tolerance

Kosowska A%?; Smolinska S Gajdanowicz P2 Jutel ML2
TALL-MED Medical Research Institute, Wroclaw, Poland; 2Departmeni&
of Clinical Immunology, Wroclaw Medical University, Wroclaw, Poland

Background: The mechanism of allergen tolerance induced by
allergen-specific immunotherapy (AIT) remains unclear. This might
be due to poor stratification of patients that might benefit most of
the treatment.

In this study the effect house dust mite (HDM) AIT on well char-
acterized immune parameters associated with allergen tolerance
were assessed in patients selected using allergen challenge in the
Environmental Exposure Chamber (EEC).

Method: 50 patients with symptoms of allergic rhinoconjunctivitis
were included in the study. Allergy to HDM was confirmed by skin
prick tests (SPT), specific IgE (sIgE) and in EEC. Selected patients
were treated with AIT against HDM. Allergen-specific CD4 + lym-
phocytes subpopulations were assessed by flow cytometry, at
subsequent therapy time points. In addition, HLA genotyping was
performed and the response profile to HDM was assessed.

Results: Very high negative correlation in Treg cell measured after
1 month of AIT and nasal symptoms assessed in EEC was observed
(P < .05, r = -0.9). Patients with higher nasal symptoms showed
higher number of Th2 cells before treatment (P < .05, r = 0.9).

Th1 lymphocyte response decreased during the course of AIT after
3 months of treatment. The response from Th2 GATA3+ and Th2
CCR4+ lymphocytes decreased during the course of AIT. The number
of Th17 and Th22 lymphocytes was very variable during treatment.
An almost six-fold increase in the number of Treg lymphocytes
(Foxp3+) in the first month of AIT and a gradual decrease in the next
five months was demonstrated. Immune balance was restored after
360 days of AlIT.

Larger diameter for SPT and higher sIgE concentration using D.p.
determines higher number of Treg cells after 1 month of AIT (P < .05,
r =0.623 and r = 0.585), while higher concentration of sIgE against
D.f. correlates with the higher number of Treg lymphocytes 3 months
after the start of AIT (P < .05, r = 0.555).

HLA DRB3*01:14 alleles were most commonly detected. In turn, pa-
tients with HLA DRB1 11*01 had the highest results of SPT and sIgE
against HDM and the most concomitant allergies confirmed in both
SPT and slgE.

Conclusion: Rhinoconjunctivitis symptoms induced during exposure
in EEC provide a plausible tool for a better patient stratification for
AIT as assessed by strong specific Treg cell responses during AlT in
HDM allergic subjects.
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0829 | Highly improved sensitive in vitro drug allergy test using

an collection of new B-lactam-protein antigens

Juérez MJ; Quintero-Campos P; Morais S; Maquieira A
Instituto Interuniversitario de Investigacion de Reconocimiento
Molecular y Desarrollo Tecnolégico 'P™, Universitat Politécnica de

Valencia, Valencia, Spain

Background: R-lactams (BL) are the most widely used antibiotics
and today the first-choice drugs to control several bacterial infec-
tions. These molecules, acting as antigens when conjugated to intra
or extracellular human proteins to become immunogenic, are able
to trigger drug allergy through antigen-specific IgE or T-cell medi-
ated mechanisms. Currently, in vitro diagnostic tests for drug allergy
suffer from low sensitivity and specificity, probably because the IgE
does not specifically recognize the antigens used and the differences
between the reactivity profiles of patients make very difficult to
have a constant response. Therefore, it is necessary to develop new
in vitro drug allergy tests, which improves sensitivity and specificity
as well as it presents multiplexing capacity to evaluate simultane-
ously different epitopes of BLs. For that, the characterization of new
antigens is key to harmonize testing protocols and improve the clini-
cal performances of the current in vitro tests.

Method: In this work, different proteins from human serum were
conjugated to different antibiotics. This binding was accomplished
through amino or carboxylic reactive groups present in BL's struc-
tures in order to study the influence of protein carrier in the epitope
presentation. The performances of the conjugates were evaluated,
analysing serum samples from 89 allergic patients and 76 negative
controls using the DVD technology. This technology offers a low
cost and portable disc drive as optical detector and a DVD which
serves as surface to immobilize a wide set of determinants in micro-
array format, conferring multiplexing capacity.

Results: A new BL protein carrier presents improved immunorecog-
nition capabilities, allowing to improve the analytical sensitivity of
the in vitro test (0.1 Ul/mL). The obtained results showed different
immunorecognition patterns between patients. Consequently, it has
been demonstrated the need to provide a wide collection of antigens
for the same antibiotic, in order to improve the clinical sensitivity of
the test.

Conclusion: The wide diversity of new BL-protein antigens obtained
allows the in vitro determination of specific IgE in human serum, im-
proving clinical sensitivity of the test by 50% when comparing with
reference methods. DVD technology has proven to be useful to de-
velop alternative in vitro allergy test, since it allows simultaneous de-
tection of a wide repertoire of antigenic determinants using minimal

sample volume.

0835 | The type of antigen presenting cells employed in
the lymphocyte transformation test affects its effectivity in
immediate allergic reactions to betalactams

Fernandez TD'; Fernandez-Santamaria RY; Bogas G2 Molina A%;
Salas M¥?; Montafez MI*3; Rodriguez-Nogales AL Rodriguez-
Sanchez MJY3; Palomares F*; Mayorga C1?3; Torres MJ%23
Ynstituto de Investigacion Biomédica de Mdlaga-IBIMA, Malaga,
Spain; ?Hospital Regional Universitario de Mdlaga, Malaga, Spain;
3Andalusian Center for Nanomedicine and Biotechnology-BIONAND,
Malaga, Spain

Background: One of the most used test to evaluate non-immediate
allergic reactions to drugs is Lymphocyte transformation test (LTT),
that allows determining proliferation of cells in response to the cul-
prit drug. Nevertheless, its value in immediate allergic reactions to
drugs is not well established. Different antigen presentation cells
(APCs) can be used in LTT: non-professionals ASPCs such as B cells
and monocytes, or professional APCs such as monocyte-derived
dendritic cells (moDCs) or myeloid dendritic cells (mDCs). The use of
professional APCs has demonstrated to improve LTT results in the
evaluation of non-immediate reactions. Therefore, the main objec-
tive was to study LTT effectivity using pre-primed moDCs or mDCs
as APCs, comparing them with traditional LTT, carried out with pe-
ripheral blood mononuclear cells (PBMCs) in immediate reactions to
betalactams.

Method: Monocytes and mDCs were isolated from 10 clavulanic
acid (CLV) and 10 amoxicillin (AX) allergic patients with immedi-
ate reactions, and from 10 tolerant subjects. moDCs were differ-
entiated culturing monocytes in presence of GM-CSF and IL-4.
Proliferation of different T cell subpopulations (CD3*, CD4*, CD8",
CD4'Th2 and Treg cells) were assessed by flow cytometry using
Carboxyfluorescein succinimidyl ester (CFSE). Results were ex-
pressed as Proliferation Index (PI).

Results: Independently of the type of APCs tested, we observed
higher proliferation values in both, AX and CLV patients compared
with tolerant subjects. An increased sensitivity was observed
when mDCS were used in AX patients (50% with positive prolif-
eration (Pl > 2)), compared with moDCs or PBMCs (<20% for both).
Surprisingly, sensitivity in CLV allergic patients was always lower
(25%), independently of the APCs used. No proliferation was ob-
served in tolerant subjects with any of the APCs used.

Conclusion: The APCs used in the LTT influence the evaluation of im-
mediate allergic reactions to AX. The employment of mDCs as APCs
improve the results obtained with LTT in those patients. However,
no differences were observed in CLV immediate allergic reactions.
This could be due to the non-inclusion of the specific determinants

that induced the reaction and not to the APCs used.
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0894 | Evaluation of immediate reactions and cross-reactivity
due to metronidazole and ornidazole as rare antibiotic elicitors

Beyaz st Akdeniz N?; Yilmaz AZ; Demir S%; Oztop N Colakoglu B
Buyukozturk S': Deniz G% Gelincik A?

Division of Immunology and Allergic Diseases, Department of

Internal Medicine, Istanbul Faculty of Medicine, Istanbul University,
Istanbul, Turkey; 2Department of Immunology, Aziz Sancar Institute of

Experimental Medicine, Istanbul University, Istanbul, Turkey

Background: Little is known about the value of diagnostic ap-
proaches for immediate hypersensitivity reactions (IHRs) due to
5-Nitroimidazole antibiotics such as metronidazole and ornidazole.
The aim was to evaluate the usefulness of skin tests, drug provoca-
tion tests and basophil activation test (BAT) for the diagnosis of IHRs
due to 5-nitroimidazole antibiotics and to determine possible cross
reactivity among these drugs.

Method: Forty-nine patients with a history of IHRs due to
5-nitroimidazole antibiotics were included to this study. Ten nitro-
imidazole tolerable healthy subjects formed the control group. After
detailed clinical history, skin tests (STs), and single-blind placebo-

controlled drug provocation tests (SBPCDPTs) were performed with

Metronidazole

Patient Culprit drug Reaction type STs
STs
1 ORN Urt/AE Neg
2 ORN Urt Neg
3 MTZ Anaphy Neg
4 ORN Anaphy Poz
5 ORN Anaphy Neg
6 ORN Urt/AE Neg
7 ORN AE Neg
8 ORN/MTZ Urt Neg
9 MTZ AE Neg
10 MTZ Urt Poz
11 MTZ Urt Poz
12 MTZ Anaphy Neg
13 ORN Urt/AE Neg
14 MTZ AE Poz
15 MTZ Urt/AE Neg
16 MTZ Urt/AE Neg
17 MTZ Urt/AE Neg

both 5-Nitroimidazole antibiotics whereas BAT was applied only
with the culprit drug.

Results: The mean age of the patients was 44.14 + 11.71 years and
91.8% of them were female. The most and the least common re-
action types were urticaria/angioedema (34.7%) and anaphylaxis
(14.3%) respectively. Although SBPCDPTs were positive in 16 pa-
tients, only 7 of them had positive STs. Sensitivity, specificity, posi-
tive predictive value (PPV) and negative predictive value (NPV) of
STs were 31.25%, 93.94%, 71.43% and 73.81% respectively. BAT
was performed in 14 patients with positive DPT results, in one pa-
tient with a history of anaphylaxis and in 10 control subjects. BAT
was positive in 12 patients and the sensitivity of the test was 80%.
The test was negative in all control subjects. The optimal concen-
tration of both drugs for BAT was determined as 5 mg/mL. The
diagnostic workup used in the study was shown as a flow chart in
Figure 1. The clinical findings, in vivo test and BAT results of the
patients with positive drug provocation test results were shown
in Table 1. No cross-reactivity among two drugs was observed ac-
cording to in vivo test results.

Conclusion: Our study showed that both provocation tests and BAT
are useful diagnostic tools for IHRs due to 5-nitroimidazole antibiot-

ics and may be interchangeably used.

Ornidazole
DPT BAT(%) STs DPT BAT(%)
DPT BAT(%) STs DPT BAT(%)
Neg NP Neg Poz 22.25
Neg NP Neg Poz 43.53
Poz 55.08 Neg Neg NP
Neg NP Neg NP 11.53
NP - Neg NP* 6.21
Neg NP Neg Poz 8.75
Neg NP Poz Poz 21.67
Neg - Neg Poz 23.10
Poz 14.23 Neg Neg NP
Poz 41.66 Neg Neg NP
Poz 32.70 Neg Neg NP
Poz - Neg Neg NP
Neg NP Neg Poz -
Poz - Neg Neg NP
Poz NP Neg Neg NP
Poz NP Neg Neg NP
Poz 19.17 Neg Neg NP

Urt, urticaria; AE, Angioedema; Anaphy, Anaphylaxis; NP, not performed; Neg, negative; Poz, positive; ORN, ornidazole; MTZ, metronidazole. Only
the positive BAT results were demonstrated and BAT results below the level of 5% and S| < 2 were showed as (-).*Provocation was not performed

due to anaphylaxis observed by the study staff.
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0999 | Recognition of synthetic antigenic determinants of
clavulanic acid in patients with immediate allergic reactions to
betalactams using lymphocyte transformation test

LTT sensitivity after ROC curves was up to 19% with CLV itself, and
up to 36% when cells from patients were cultured with the different
synthetic AD. Interestingly, it was found that some patients selec-
tively recognised AD-l or AD-II, so, analysing all analogs together,
the sensitivity of the test increased up to 63% and 72% in CD4" and
CD4'Th2 cells respectively. The specificity was 100% in all cases.

Conclusion: The inclusion of synthetic AD of CLV increases LTT sen-
sitivity compared with CLV itself, without affecting specificity. The
use of these synthetic structures in different in vitro assays could

improve the current diagnosis of CLV allergy.

1047 | Anaphylaxis-derived extracellular vesicles induce
vascular permeability

Fernandez Santamaria R%?; Montafiez MI*S; Rodriguez-Nogales
143,

Al; Malagon P3; Perez-Inestrosa E3'2; Mayorga C1’4; Torres M
Fernandez TD!

IAllergy Research Group, Instituto de Investigacion Biomedica de
Malaga-IBIMA, Malaga, Spain; 2University of Malaga-UMA, Malaga,
Spain; *Andalusian Center for Nanomedicine and Biotechnology-
BIONAND, Malaga, Spain; “Allergy Unit, Hospital Regional

Universitario de Malaga, Malaga, Spain

Background: In vitro tests are useful to improve the diagnosis of im-
mediate allergic reactions to drugs (IR). Nevertheless, those carried
out with clavulanic acid (CLV) are not good enough due to their low
sensitivity, impairing their inclusion in clinical routine. This low sen-
sitivity could be explained because, after the intake of CLV, the drug
is degraded, and only the different resulting metabolites are able to
modify proteins and form the haptenic structures that are specifi-
cally recognised by the immune system. To evaluate this hypothesis,
we used the Lymphocyte Transformation Test (LTT) to evaluate
specific-proliferation of different cell populations after culturing
them with synthetic antigenic determinants (AD) of CLV.

Method: Two AD were generated based on two different degrada-
tion pathways of CLV. Three different analogs CLV1-3 and CLV4-6
were synthetised from AD-I and AD-II respectively, with different
stability and ability to modify proteins. Monocytes were isolated
from 15 allergic patient with IR to CLV and from 15 healthy controls
(HC). Monocytes were differentiated into dendritic cells (moDCs)
by culturing with IL-4 and GM-CSF. moDCs were cultured with
CLV itself and with each synthetic analog for 5 days. Then, moDCs
were cultured with lymphocytes that were previously labeled with
Carboxyfluorescein succinimidyl ester (CFSE). Proliferation of CD3",
CD8", CD4*, CD4'Th2, and Treg cells was assessed by flow cytom-
etry, analysing the CFSE dilution.

Results: Higher proliferation was found when CLV-1, CLV-2, CLV-5,
and CLV-6 were cultured with cells from allergic patients compared
with HC, mainly in CD4" with aTh2 cytokine pattern (P < .005).
Moreover, higher proliferation was observed in Treg cells from pa-
tients compared with HC (P < .05). No difference was observed when

cells from patients were cultured with CLV itself compared with HC.

Fernandez Bravo Sl; Nunez-Borque El; Pastor-Vargas Cl'z; Oliva T1;
Cuesta-Herranz J2'3; Esteban V12

1Department of Allergy and Immunology, 11S-Fundacién Jiménez Diaz,
UAM, Madrid, Spain; RED DE ASMA, REACCIONES ADVERSAS

Y ALERGICAS “RAPYAL Instituto de Salud Carlos Ill, Madrid, Spain;
3De;oartment of Allergy, 11S-Fundacién Jiménez Diaz, Madrid, Spain

Background: Anaphylaxis is the most serious manifestation of aller-
gic disorders. It is a reaction of hypersensitivity, with rapid develop-
ment and several organs are affected among which those belonging
to the circulatory system stand out. The analysis of the endothe-
lial niche due to the increased vascular permeability associated to
anaphylaxis, allows to improve the knowledge of the underlying mo-
lecular bases. Moreover, our previous studies identify a differential
protein extracellular vesicle (EV) pattern in anaphylaxis. Therefore,
because of its role in cellular communication, the objective of our
study is to analyze the role of the human anaphylaxis-derived EVs in
endothelial permeability.

Method: EVs were purified by centrifugation and ultracentrifugation
from plasma collected from 16 patients during the acute phase of an-
aphylaxis (food, drug or others) which were compared with baseline
samples of plasma obtained from the same patients 15 days after
recover. The sampling was carried out following criteria based on
the grading system of clinical symptoms; moderate (2) and severe
(3). An in vitro system of human microvascular endothelial cells- lung
(HMVEC-L) was carried out and cells were incubated with 100ug of
EVs (acute and basal) over different periods of time (10 min, 1 h, 2 h,
5 h). Vascular permeability was determined by measuring the resist-
ance of the cell monolayer through an EndOhm device. Confocal
microscopy confirmed the status of the monolayer by staining
with Texas Red and the interaction between EVs and HMVEC-L by
PKH67 co-staining.

Results: Vascular permeability assays based on endothelial cells
monolayers demonstrated that EVs obtained from the acute phase
of anaphylaxis significantly increase the leakage measured by de-
creased resistance values. This effect was observed when com-
pared with baseline EVs stimulated for 2 and 5 hours. Moreover,

the interaction between EVs and the endothelial cell monolayer was
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confirmed by combined staining of Texas Red and PKHé67 in both
cases.

Conclusion: Our study demonstrates that anaphylaxis-derived EVs
from the acute phase increase vascular permeability in HMVEC-L. In
addition, it confirms differences in the EVs' functional behavior be-
tween both acute and basal phases. Their interaction with endothe-
lial cells was also demonstrated. Our study reveals a possible clinical
relevance of EVs in anaphylaxis and helps to understand the patho-

physiology and the molecular bases underlying to the reactions.

1194 | Basophil activation test in anaphylaxis to non-steroidal
anti-inflammatory drugs - is it useful?

Coutinho CP':; Neto M®; Pereira Barbosa M%?; Pereira Santos MC%®
Ymmunoallergology Department, Hospital de Santa Maria, Centro
Hospitalar Universitdrio Lisboa Norte, Lisboa, Portugal; 2University
Clinic of Immunoallergology, Faculdade de Medicina, Universidade

de Lisboa, Lisboa, Portugal; 3Clinical Immunology Lab, Faculdade de
Medicina; Instituto de Medicina Molecular de Lisboa, Universidade de

Lisboa, Lisboa, Portugal

negative in 2; there were 4 false negatives with culprit drug and 2
with ASA, so that BAT sensibility in this group was 37,5%. In the
control group (4 female), all the BATs were negative, so that specific-
ity was 100%.

Conclusion: BAT was more predictive in patients with selective HS
reactions to NSAIDs (sensibility of 87.5% in SNIUAA), which is in line
with literature. It can be an additional tool in the diagnosis of NSAIDs
HS, especially in case of severe reactions; however, more studies are

needed to confirm its reliability.
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0089 | Long-term effects of allergen immunotherapy to grass

pollen

Bozek A; Kozlowska R; Jarzab J
Clinical Department of Internal Disease, Dermatology and Allergology,

Medical University of Silesia, Katowice, Poland, Zabrze, Poland

Background: Drug provocation tests (DPT) are the gold standard
diagnosis method in non-steroidal anti-inflammatory (NSAID) hyper-
sensitivity (HS). Although basophil activation test (BAT) has promis-
ing results in immediate HS reactions with beta-lactams, platinum
compounds or neuromuscular blockers, its utility in the reactions
with NSAIDs (except pyrazolones) is not well established.

Method: From the 401 patients referred to the drug outpatient clinic
with history of HS to NSAIDs, from January 2006 to December
2018, we've selected those with confirmed diagnosis of NSAIDs-
induced urticaria/ angioedema (NIUA) or Single-NSAID-induced ur-
ticaria/ angioedema or anaphylaxis (SNIUAA), based on a positive
provocation challenge with acetylsalicylic acid (ASA). From these
patients, we included those with immediate reaction of anaphylaxis,
who had performed a diagnostic DPT with the culprit drug and ASA.
We also included a control group of non-allergic patients. In NIUA
and SNIUAA groups, two BATs were performed in each patient, both
with the culprit drug (confirmed in DPT) and ASA and in the con-
trol group, with ASA and NSAID, according with clinical history of
patients from NIUA/ SNIUAA groups, in 3 different concentrations
for each drug. We considered a positive BAT if the stimulation index
was > 2%, in one drug concentration.

Results: 24 patients, average age 49.8 + 16.2 years old, 15 (63%)
female. A total of 48 BAT were performed in this population. Each
group (SNIUAA, NIUA and control) had 8 patients, for a total of 16
BAT. In the SNIUAA group (6 female), BAT performed with culprit
drug (1 diclofenac, 2 clonidine, 5 dipyrone) was positive in all pa-
tients; only one BAT with ASA was positive, which was considered as
a false positive; BAT sensibility in this group was 87,5%. In the NIUA
group (5 female), BAT performed with culprit drug was positive in
4 patients (3 diclofenac, 1 dipyrone) and negative in the others (3
diclofenac, 1 dipyrone); BAT for ASA was positive in 6 patients and

Background: Allergen-specific immunotherapy (AIT) is a crucial
therapy for allergic rhinitis (AR). However, the long-term effective-
ness of AIT remains to be explored. The objective of this study was
to evaluate the clinical long-term effect of allergen injection immu-
notherapy to grass in patients with allergic rhinitis when immuno-
therapy was discontinued.

Method: It was a prospective follow-up observation of patients with
AR who completed preseasonal AIT for grass pollen. After receiving
3 years of AIT (ClinicalTrials.gov - Protocol Record MC56871/12),
31 patients were compared to a placebo group after an additional
3 years of observation. Combined symptom medication score
(CSMS), quality of life (RQLQ) and concentration of allergen-specific
IgE and IgG, for Phleum pratense were monitored during observa-
tion. The local grass pollen counts during May-August were deter-
mined by volumetric pollen trap every year of observation.

Results: Three years after AlT was discontinued, a significant clinical
effect based on CSMS was still observed compared with the baseline
(before AIT), just after immunotherapy and 3 years later as follows:
7.85 (range: 3.67-8.98) vs 4.63 (range: 3.76-7.80) vs 4.03 (range: 3.12-
7.81). Significant differences in CSMS were observed every year
between the study groups and the placebo group (P < .05). Serum-
specific IgE against Phleum pratense decreased during the AIT trial
and remained at the same levels 3 years after immunotherapy com-
pared to the placebo group. There were no significant changes be-
tween specific IgG, levels compared to results just after AIT.

RQLQ stayed at a better level vs placebo throughout the observation.
Conclusion: The positive effect obtained after allergen immunother-
apy to grass pollen was sustained after a long period after therapy.

However, further controlled studies are required to assess this result.
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0239 | Efficacy and safety of ragweed SLIT-tablet from a large
trial in children with allergic rhinoconjunctivitis

Bernstein DI*; Nolte H%; Nelson HS?; Ellis AK*: Kleine-Tebbe J°
1University of Cincinnati College of Medicine, Cincinnati, United States;
2ALK, Bedminster, United States; *National Jewish Health, Denver,
United States; *Queen's University, Kingston, Canada; °Allergy &
Asthma Center Westend, Berlin, Germany

Background: Ragweed sublingual immunotherapy (SLIT)-tablet im-
proves symptoms and decreases symptom-relieving medication use
in adults with allergic rhinitis with or without conjunctivitis (AR/C)
but has not been evaluated in children. This international, double-
blind, placebo-controlled trial evaluated the efficacy and safety of
ragweed SLIT-tablet in children with AR/C.

Method: Polysensitized children (N = 1025) aged 5 to 17 years with
ragweed AR/C with or without asthma (FEV, > 80% predicted) were
randomized 1:1 to daily ragweed SLIT-tablet (12 SQ-Amb) or placebo
for up to 28 weeks (NCT02478398). 42.7% had a history of asthma.
Symptom-relieving medication was provided to both treatment
arms. The primary endpoint was the average total combined score
(TCS; sum of rhinoconjunctivitis daily symptom score [DSS] and daily
medication score [DMS]) over the peak ragweed pollen season (RPS).
Key secondary endpoints were average TCS during entire RPS, and
DSS and DMS during peak RPS. Asthma outcomes included number
of daily inhalations of as-needed short-acting beta,-agonist (SABA)
and number of weekly nocturnal awakenings due to asthma symp-
toms requiring SABA in subjects with asthma at baseline (n = 406)
during peak RPS.

Results: Relative improvements in TCS with ragweed SLIT-tablet
compared with placebo were -38.3% (95% Cl, -46.0%, -29.7%;
least square [LS] mean difference = 2.73; P < .001) during peak RPS
and -32.4% (95% Cl, -40.7%, -23.3%; LS mean difference = 1.86;
P < .001) during the entire RPS. DSS and DMS were improved with
ragweed SLIT-tablet compared with placebo by -35.4% (95% Cl,
-43.2%, -26.1%; LS mean difference = 1.40; P < .001) and -47.7%
(95% Cl, -59.8, -32.5%; LS mean difference = 1.84; P < .001), re-
spectively, during peak RPS. SABA use and nocturnal awakenings
were improved with ragweed SLIT-tablet compared with placebo
by -68.1% (95% Cl, -87.6%, -39.0%; LS mean difference = 0.14;
P = .002) and -75.1% (95% Cl, -99.3, -35.2%; LS mean differ-
ence = 0.08; P = .017), respectively. There were no reported severe
or serious asthma events, events of anaphylaxis, airway compromise,
or severe treatment-related systemic allergic reactions.

Conclusion: This is the largest allergy immunotherapy trial in chil-
dren with ragweed AR/C demonstrating that ragweed SLIT-tablet
significantly improves AR/C symptoms and asthma control out-
comes and decreases symptom-relieving medication use for AR/C
and asthma. Treatment was well tolerated.

0350 | Disease modifying effect of sublingual immunotherapy
tablets in patients with Japanese cedar pollinosis. A double-blind,
randomised, parallel-group, placebo-controlled study

Okamoto Y*? Yonekura S*; Gotoh M3; Kaneko S* Maekawa Y*;
Okubo K*

IChiba University, Chiba, Japan; 2Chiba Rosai Hospital, Chiba, Japan;
3Nippon Medical School, Tokyo, Japan; *Torii Pharmaceutical Co., Ltd.,
Tokyo, Japan

Background: Japanese Cedar (JC) pollen sublingual immunotherapy
(SLIT) tablets are licensed for the treatment of JC pollinosis in Japan.
We conducted a clinical trial to investigate disease-modifying effect
of the SLIT-tablets after 3-year treatment and 2-year follow-up pe-
riod covering five JC pollen seasons.

Method: A total of 1042 patients with JC pollinosis (5-64 years)
were equally randomized to receive tablets containing placebo (P),
2000, 5000, or 10,000 Japanese allergy units (JAU) of JC pollen for
15 montbhs to identify an optimal dose. Patients receiving P (n = 240)
and the optimal active treatment dose (5000 JAU; A, n = 236) were
re-randomized to receive P or A for an additional 18 months (i.e. four
groups: placebo to placebo (PP; n = 159), 5000 JAU to placebo (AP;
n = 78), placebo to 5000 JAU (PA; n = 81), and 5000 JAU to 5000
JAU (AA; n = 158), allocation ratio 2:1:1:2), comprising total three
years of treatment and two years of follow-up. Clinical efficacy was
evaluated by the total nasal symptom and medication score (TNSMS)
during the peak symptom period of each JC pollen season.

Results: TNSMS was significantly lower in AA, AP and PA groups (vs
PP, P < .001 in all groups) during all 3 years treatment. The largest
relative reduction in TNSMS during treatment was seen in the AA
group in the third year of treatment (vs PP, 46.3%, P < .001). The
AA group had significantly lower TNSMS during 2 years of blinded
follow-up after completion of 3 years of treatment (vs PP, 45.3% in
the first follow-up season, P < .001, 34.0% in the second follow-up
season, P < .001). The proportion of participants who did not use
rescue medication was significantly higher in the AA group than in
the PP group during the peak symptom period of each JC pollen
seasons (vs PP, P < .001, respectively). Most common adverse drug
reactions were mild local reactions related to the administration site.
Conclusion: The study confirms the sustained clinical efficacy of JC
pollen SLIT-tablets during 3 years of treatment, and disease modify-

ing effect for at least 2 years after completion of the treatment.
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0506 | Effects of combined treatment with allergen
immunotherapy and dupilumab on nasal allergen challenge and
tolerability of immunotherapy

Corren Jl; Saini 52; Gagnon R3; Moss MH4; Sussman GS; Jacobs Jé’;
Laws E7; Chung ES®; Constant T®; Sun Y&; Wang C8; Hamilton JD&;
Ruddy M8; O'Brien MP®

!David Geffen School of Medicine at UCLA, Los Angeles, California,
United States; *Johns Hopkins Bayview Medical Center, Baltimore,
Maryland, United States; °Clinique Spécialisée en Allergie de la
Capitale, Quebec City, Québec, Canada; 4Um'versity of Wisconsin
School of Medicine and Public Health, Madison, Wisconsin, United
States; *Gordon Sussman Clinical Research Inc., Toronto, Ontario,
Canada; 6AHergy and Asthma Clinical Research, Walnut Creek,
California, United States; ”Sanofi, Bridgewater, New Jersey, United
States; 8Regeneron Pharmaceuticals, Inc., Tarrytown, New York, United
States

Background: Interleukin (IL)-4 and IL-13 play key roles in the patho-
genesis of allergic responses, and antagonism of these cytokines
may contribute to the beneficial effects of allergy immunotherapy.
We hypothesized that the addition of dupilumab, a monoclonal an-
tibody that inhibits IL-4 and IL-13 signaling, to cluster subcutaneous
immunotherapy (SCIT) would enhance efficacy in blocking allergic
responses and improve tolerability during SCIT updosing as com-
pared with SCIT alone.

Method: We conducted a multicenter, randomized, double-blind,
4-arm study (NCT03558997) in 103 adults with Timothy grass
(TG) allergic rhinitis, comparing 16 weeks of SCIT (cluster proto-
col with 8-week build-up to 4,000 bioequivalent allergy units and
8-week maintenance), subcutaneous dupilumab (300 mg every
2 weeks), SCIT+dupilumab, and placebo. Patients underwent a
nasal allergen challenge with TG extract at baseline and at Week 17.
The primary endpoint in the study was total nasal symptom score
(TNSS) area under the curve for the first hour (AUC 0-1) comparing
SCIT+dupilumab with SCIT.

Results: More patients receiving SCIT+dupilumab tolerated SCIT up-
dosing than those receiving SCIT alone. In the SCIT group, 31% of
patients terminated treatment due to SCIT-related allergic reactions
vs 4% in the SCIT+dupilumab group (P =.0238). At Week 17, the pre-
specified primary analysis of TNSS AUC 0-1 treatment effect did
not demonstrate a differential benefit comparing SCIT+dupilumab
vs SCIT. The pre-specified sensitivity analysis demonstrated a
placebo-corrected reduction of 24.6% (P = .0474) in TNSS AUC 0-1
with SCIT+dupilumab compared with 16.3% reduction with SCIT
(P =.1871). Assessment of efficacy was limited by the unanticipated
number of dropouts in the SCIT group. The SCIT+dupilumab group
demonstrated a reduction in SClT-associated rise in TG-specific (s)
IgE compared with the SCIT group (56% median reduction vs 81%
median increase; P < .0001) and an increase in slgG4/sIgE (1.72 vs
0.75; P <.0001) and slgG/slgE (1.11 vs 0.18; P < .0001) log ratios.
Conclusion: Dupilumab significantly improved the tolerability of

cluster SCIT and demonstrated complete blockade of the rise in sIgE

seen with SCIT updosing, resulting in increased slgG4/sIgE and slgG/
sIgE log ratios. Both groups had improvement in TNSS at Week 17.
Future studies are needed to further evaluate whether dupilumab

improves upon the efficacy of SCIT.

0612 | Assessment of efficacy of allergen immunotherapy in
patients with allergic rhinitis and atopic asthma

Skorokhodkina OV; Arkhipova SA; Volkova DA

Kazan State Medical University, Kazan, Russia

Background: Allergen immunotherapy is one of the main methods
of pathogenetic therapy of allergic rhinitis (AR) and atopic asthma
(AA), leading to the modification of the disease. Goal was to assess
the efficacy of sublingual allergen immunotherapy (SLIT) in patients
with AR and AA, and the dynamics of secretion IL4, IL13, IFNy, IL12,
IL10 and TGFp with SLIT.

Method: Were examined 693 patients with AR and combination
of AR and AA from the age of 6 to 43 years. AR was confirmed in
126(49%) children and 161(37%) in adults, combination of AR and
AA in 131(51%) children and 275(63%) in adults. The efficacy of SLIT
was evaluated using standardized questionnaires and scales recom-
mended by EAACI. Patients with AR used combined symptom and
medication score (CSMS), patients with AA and AR used the Control
of Allergic Rhinitis and Asthma Test scale (CARAT10). Plasma lev-
els of IL4, IL13, IFNy, IL12, IL10 and TGFp (in pg/mL) were meas-
ured in 80 patients using ELISA. Statistical analysis was performed
using Statistica 10.0. Study supported grant International Scientific
Council of Young Scientists KSMU.

Results: The initial CSMS score in children with AR was 4.33[3.8;
4.7; P < .01]. After 1 year SLIT, the score was 2 [1; 3.2; P < .01]; after
5 years-0[0; O; P < .01]. In adults this indicator initially amounted 2
[1; 3; P < .01]. The score decreased to 1[0; 1; P < .01] after 1 year
SLIT, after 5 years-0 [0; O; P < .01]. The initial score CARAT10 was
20.5[17; 24; P < .01] in children with AA and AR, after 1 year SLIT-
28[24; 30; P < .01], after 5 year-29[29; 30; P < .01]. The initial score
was 24[21; 26; P < .01] in adults with AA and AR, after 1 year-27[24;
28.5; P < .01], after 5 years SLIT-30[29; 30; P < .01]. Initial levels of
serum cytokines were I1L4 (0.9 + 0.4),IL13(8 + 1.7), IFNy (0.35 + 0.1),
IL12(8.9 + 3.5),IL10(3.5 + 1.8) and TGFp (89.2 + 7.3). After the 1st
year of SLIT was noted increase in TGFf to 91.2 + 18.4 (P = .07),
which indirectly indicates the activation of Treg and Breg. The IL10
stayed at the same level 4 + 1.6. We watched a tendency to increase
IFNy to 2.3 £ 0.9 and IL12 - 13 * 4.5, but significant differences
weren't revealed. The levels of IL4 and IL13 (0.5 + 0.3 and 2.7 £ 1.3,
respectively) did not significantly change.

Conclusion: SLIT is highly effective method for treatment of AR and
AA in children and adults, too makes to achieve control of disease
control and to decrease the volume of therapy. The obtained dy-
namics of level cytokines indicates an increase functional activity of
Treg, Trl and Breg, which indicates the reconstruction of immune

response.
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0276 | The expression of inflammatory mediators in
macrophages, epithelium and dendritic cells after urban particulate

matter stimulation in triple co-culture scheme

Paplinska-Goryca M; Misiukiewicz-Stepien Paulina P; Gorska K;
Krenke R

Medical University of Warsaw, Warsaw, Poland

Background: Environmental pollution is an important element af-
fecting the public health. Numerous studies have shown the carcino-
genic, mutagenic, and genotoxic potential of particulate matter (PM)
after metabolic activation. The cross-talk between the external and
internal matrix in respiratory tract can occur due to macrophages/
dendritic cells (DCs) transepithelial network. The aim of this work
was to evaluate the expression of selected mediators of inflamma-
tion in epithelial, DCs and macrophages using triple co-culture model
after urban particulate matter (UPM) stimulation in control group.
Method: A triple co-culture model containing 1) primary nasal
epithelial cells cultured in the air-liquid interface (ALI); 2) mac-
rophages (moMgs monocyte derived macrophages) located on top
of the epithelium; 3) the subepithelial moDCs (monocyte derived
DCs) was used in the study. In vitro models from 6 healthy subjects
was stimulated with 100 pug/mL UPM (from Gliwice, Poland) for
24 hours in various culture scheme (mono-, di- and triple-co-culture,
the models consist normal as well as previously UPM (200 pg/mL)
treated moMegs). The mRNA expression of IL-1p, IL-6, IL-8, MMP7,
MMP9 IL-33 and TSLP was measured in epithelial cells as well as in
moMs by real time PCR. The expression of CD83 and CCR3 on DCs
(CD45+HLA-DR+CD11c+ cells) was evaluated by flow cytometry.
Results: IL-6 and IL-8 mRNA expression after UPM stimulation was
increased in triple co-cultures and epithelial/moDCs co-cultures
compared to epithelial cells alone and in triple co-cultures com-
pared to epithelial/moMgs co-cultures. We found that only IL-1p
mRNA expression was elevated in moMgs after UPM 24 h stimula-
tion. An increased expression of CD83 (marker of DCs maturation)
was observed on moDCs from UPM treated “double stressed” tri-
ple co-culture (contained UPM pre-treated moMgs) compared to
moDCs monoculture and moDCs from UPM treated “normal” triple
co-culture (contained unstimulated moMgs). Interestingly, the ex-
pression of CCR3 (receptor associated with eosinophilic and allergic
response) on moDCs from UPM stimulated triple co-culture with
UPM pre-treated moMgs was higher than in moDCs co-cultivated
with ECs (without UPM stimulation).

Conclusion: The inflammatory response of nasal epithelial cells and
moDCs to UPM stimulation is affected by macrophages/epithelial/
DCs interactions in healthy people.

0400 | Indoor air quality in primary schools is associated with
atopic sensitization, airway inflammation and FEV1 reversibility in
schoolchildren

Cavaleiro Rufo J%2% Paciéncia 1% Farraia M2 Delgado L% Annesi-
Maesano I°; Moreira A2

EPIUNit - Instituto de Satide Publica da Universidade do Porto, Porto,
Portugal: 2Servico de Imunologia Bdsica e Clinica, Departamento de
Patologia, Faculdade de Medicina da Universidade do Porto, Porto,
Portugal; 3Institut National de la Santé et de la Recherche Médicale,

Paris, France

Background: Apart from home, primary school classrooms repre-
sent environments of relevant and prolonged exposure to indoor air
quality (IAQ) in schoolchildren. The aim of this study was to under-
stand how the synergetic interactions of IAQ parameters in primary
schools are associated with the prevalence of allergic diseases and
asthma in schoolchildren.

Method: IAQ parameters, including temperature, relative humid-
ity, CO2, ozone, nitric dioxide, PM10, PM2.5, ultrafine particles,
volatile organic compounds, and airborne bacteria, fungi and en-
dotoxins, were measured in 71 classrooms distributed through
20 primary schools in the city of Porto, Portugal. A total of 845
children (mean age 9.0 + 0.8, 429 males) attending the classrooms
were included and performed spirometry with bronchodilation,
skin-prick tests, pupillometry, exhaled nitric oxide, and had their
parents filling a questionnaire about allergy and asthma symp-
toms, as well as demographic and socioeconomic data. Adjusted
mixed models were then performed with school and classroom
specified as random-effect variables. To understand the syner-
gistic effect of the IAQ parameters, principal component analysis
was used.

Results: Classrooms with higher temperature and humidity were
significantly attended by children with a higher exhaled nitric oxide
(B [95%Cl]= 3.04 [0.90 : 5.18] and 3.52 [0.66 : 6.37], respectively).
PM2.5 was associated with significantly higher average and maxi-
mum pupil constriction velocity (p [95%Cl]= 0.40 [0.14 : 0.67] and
0.40 [0.02 : 0.79], respectively), as well as a significantly higher
reversibility in FEV1 (B [95%Cl]= 1.53 [0.18 : 2.87]). Total bacteria
concentrations in classrooms were inversely associated with FEV1
reversibility (B [95%Cl]= -0.74 [-1.34 : -0.15]). There were no sig-
nificant associations between IAQ parameters and the prevalence
of asthma, although a higher risk was observed for endotoxins (OR
[95%Cl]= 1.37 [0.99 : 1.91]). Regarding the synergistic effect of the
parameters, the main component (characterized by high CO2, rela-
tive humidity, endotoxins, bacteria, PM10 and PM2.5) was signifi-
cantly associated with allergic sensitization (OR [95%Cl]= 4.55 [1.39
: 14.85]).

Conclusion: Classrooms with an IAQ profile characterized by lower
ventilation profiles and with higher concentrations of particles and
gram-negative bacteria were associated with a higher prevalence of

allergy in schoolchildren.
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0756 | Can the birch pollen be more aggressive in the polluted
environments?

Ziemianin M1 Myszkowska D! Waga J2: Skoczowski A%
Czarnobilska E*

IDepartment Of Clinical and Environmental Allergology, Jagiellonian
University Medical College, Krakéw, Poland; 2University of Agriculture
in Krakow, Krakéw, Poland; 3Pedagogical University of Krakdw,

Krakéw, Poland

Background: Chemical components of air pollution can influence
plant pollen in two different ways (i) directly, causing some changes
in the surface morphology of pollen, facilitating the penetration of
inorganic particles and the release of the natural allergens; (ii) in-
directly through the modification of secondary structure of birch
pollen allergenic proteins. The aim of the study was to estimate the
variability in the protein content and their subunits composition in
pollen collected from the birch trees growing in environments dif-
ferentiated regarding the air pollution levels.

Method: The study was performed in southern Poland in 2017-
2019. Male inflorescences were collected from the 20 selected

sites (3 trees per each) before pollen release estimated based on the

phenological observations. Protein composition was analysed by
SDS-PAGE and densitometric analyses, while the concentration of
Bet v1 was evaluated by fluoroenzymeimmunoassay. The obtained
results were estimated at the background of the PM10 level and the
birch pollen seasons in Krakow.

Results: SDS-PAGE showed a similar electrophoretic patterns for
most of the analyzed samples; however, differences in staining in-
tensities of the individual subunits were observed in all years of
the studies. Densitometric analyses showed the great variability
among eleven major protein bands, especially in HMW proteins
(MW > 70 kDa) (V% around 134.0%). Significant differences in the
Bet v1 concentrations were found among the study years (Friedman
test; P = .032) and in environments of different pollution level
(Kotmogorov-Smirnov test; P < .05). The highest Bet v1 concentra-
tions were observed in 2018, in spite of that the pollen season inten-
sity was not as high as in 2019, but twice higher as in 2017. Pollen
collected in locations with a higher PM10 level contained higher Bet
v1 concentration than in the less polluted areas.

Conclusion: The profile and concentration of birch pollen proteins
(especially Bet v1 the major birch allergen) depend on year of veg-
etation and pollution level (PM10). The pollen allergenic potential is
determined by the level of pollen exposure and the content of the
main allergenic components. Strong variation in protein composition
in relation to major allergenic proteins can affect the level of clinical
symptoms of allergic people.

The study was supported by the grant of the National Science
Centre, No2016/21/N/NZ8/01369.

0765 | Occasional sources and level of indoor pollution in
primary schools of relative low polluted region of Eastern Europe

Juskiene 1% Prokopciuk N2 Franck U®; Tarasiuk N?; Dudoitis V%
Valiulis A% Staras K°: Valiulis A%¢

Wilnius University Faculty of Medicine, Institute of Clinical Medicine,
Vilnius, Lithuania; ?SRI Center for Physical Sciences and Technology,
Vilnius, Lithuania; *Helmholtz-Centre for Environmental Research,
UFZ, Leipzig, Germany; “Vilnius University Faculty of Medicine,
Institute of Health Sciences, Department of Rehabilitation, Physical
and Sports Medicine, Vilnius, Lithuania; Public Institution Centro
Outpatient Clinic, Vilnius, Lithuania; Vilnius University Faculty of
Medicine, Institute of Health Sciences, Department of Public Health,
Vilnius, Lithuania

Background: Airborne fine particles produce detrimental effects on
human health. The growing public health concern caused by respira-
tory allergies and other chronic non communicable diseases can't be
solved without appropriate control of risk factors.

The aim of the study was the evaluation of level and main sources of
the indoor aerosol pollution in eleven schools in Vilnius as model of
middle size Eastern European city during the period from September
2017 to May 2018.
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Method: A Condensation Particle Counter (CPC, TSI model 3007, par-
ticle number concentration (PNC) over the full range of sizes (from 0.01
to > 1 pm) and an Optical Particle Sizer (OPS, TSI model 3330, 16 chan-
nels of particle number (PNC) and mass concentrations (PMC) in the
size range of 0.3-10.0 um) were used. Measurements were focused on
the situation in the classrooms and corridors of the primary schools.
Results: Only in two suburban schools the situation may be consid-
ered satisfactory due to minimal indoor aerosol particle concentra-
tion. In the other schools, in different seasons, maximum values of
the aerosol number and mass concentrations in classrooms varied
in the range of 2800-31000 part/cm® and of 70-590 pg/m3, respec-
tively. Canteens were recognised as a main source of indoor air pol-
lution. However, in some cases, occasional sources: construction
works, scraping of the exterior walls of buildings near schools and a
use of petrol-powered trimmers for cutting the green plantings dur-
ing lessons may induce enhanced aerosol mass and number concen-
trations indoors in the range of 1000 - 1600 ug/m3 (OPS) and up to
66400 part/cm3 (CPC), respectively. Our results confirmed that out-
door school sport yard during the games may be important source of
indoor air pollution of 0.3-3 pm size range particles.

Conclusion: Even in relatively low polluted region of Eastern Europe
there are big differences in the sources and levels of occasional aero-
sol pollution within one middle size city. Peculiarities of occasional
and seasonal pollution should be taken in to account for the elabora-
tion of prophylaxis as well as daily management of chronic non com-
municable diseases in children.

1058 | Air pollution exposure and allergic rhinitis exacerbation:
The role of nasal microbiota and extracellular vesicle

communication

Mariani J%; lodice S%; Marraccini P% Cantone LY; Conforti EZ; Ignar
R Bulsara P%; Lombardi M. S Howlin R”; Ferrari L%; Bollati V!
'EPIGET LAB, Department of Clinical Sciences and Community Health,
Universita degli Studi di Milano, Milan, Italy; 2Fondazione IRCCS

Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy; 3School of
Occupational Medicine, Universita degli Studi di Milano, Milan, Italy;
4GlaxoSmithKline Consumer Healthcare, Warren, Nj, United States;
GlaxoSmithKline Consumer Healthcare, Warren, New Jersey, United
States; °GlaxoSmithKline Consumer Healthcare, Nyon, Switzerland;
’GlaxoSmithKline Consumer Healthcare, Weybridge, Surrey, United
Kingdom

Background: Allergic Rhinitis (AR) is a systemic airway disease in-
volving the entire respiratory tract. Lifestyles and environmental
factors (e.g. particulate matter, PM) have a role in disease pathogen-
esis and recurrence.

The aim of the study is to assess whether the exposure to PM,, and
PM, 5, chosen as paradigmatic environmental stressors, could mod-
ify the homeostasis and composition of the nasal microbiota (NM)
and extracellular vesicle (EV9 signalling network, showing a role in

allergic AR exacerbation.

Method: The microbial community was examined through metabar-
coding analysis of the V3-V4 16S rRNA gene regions amplified from
upper-airway tracts of 25 AR cases and 25 healthy individual controls
to perform a-diversity and taxonomic studies. EV size, concentration
and cellular origin for each subject were assessed by nanoparticle
tracking analysis (NTA) and flow-cytometry (FC). Information on
daily PM,, and Psz5 concentrations at the municipality of residence
in the 7 days preceding nasal sampling (i.e. Day -1 to Day -7) was as-
signed to each subject by ArcGIS software. Multivariable and logistic
analyses were applied on NM, NTA and FC outcomes.

Results: When relative abundances of each phylum were consid-
ered, in controls Actinobacteria (50.8%) was the most represented,
followed by Firmicutes (34.7%) and Proteobacteria (12.8%) while in
cases Proteobacteria were 38.8%, Actinobacteria were 37.1% and
Firmicutes were 23.4%.

Cases showed a higher concentration of all the investigated EV types,
derived from platelets (CD61+), activated endothelium (CDé2e+),
monocytes (CD14+), eosinophils (CD294+), neutrophils (CD177+),
mastocytes (CD203c+), epithelial cells (EPCAM+), GRAM+ bacteria
(Lipoteichoic Acid+), GRAM- bacteria (LPS+). The effect was greatest
in the case of mastocytes EVs which were increased 2.5-fold in cases
vs controls (P < .001). EVs were modified by PM exposure at several
time lags. In particular, a negative association between PM10 and
eosinophil EVs was observed (beta = -0.016; P -value = .017).

As we clustered subjects according to their NM, we observed this
variable was a strong effect modifier of the association between PM
exposure and EV release.

Conclusion: Our findings start to provide an insight on the effect of
air pollution on EVs, taking into account the effect of NM, in patients
with AR. Further research is necessary to disentangle the mecha-
nism exerted by inhaled pollutants in modulating EVs and NM, and
therefore AR exacerbation.

1120 | Air pollution-induced augmented allergenicity of Platanus

hybrida pollen in urban environments

Antunes CM?; Otilio M%; Galveias A'; Lara B Costa MJ3; Rojo J?;
Costa ARY; Perez-Badia R?

Unstitute of Earth Sciences - ICT & Department of Chemistry, School of
Sciences and Technology, University of Evor, Evora, Portugal; ?Institute
of Environmental Sciences \, University of Castilla-La Mancha, Toledo,
Spain; Slnstitute of Earth Sciences - ICT & Department of Physics,
School of Sciences and Technology, University of Evor, Evora, Portugal

Background: Air pollution aggravates asthma and respiratory aller-
gies evoking higher incidence and/or symptoms worsening in heavily
polluted areas. The relative contribution of an additive pollution-
pollen effect and of pollen modifications exerted by the pollutants
to the increased prevalence of respiratory allergic diseases remains
unclear. The objective of this work was to evaluate the effect of at-

mospheric pollution in the P. hybrida pollen allergenicity.
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Method: Pollen was harvested (in 2018 and 2019) from trees grow-
ing in the urban area of Evora (38.575099, -7.905096) and a rural
area 12 km outside the city, the Herdade da Mitra (38.531037,
-8.014918). NO, was monitored by the ESA Sentinel-5P satellite
using the TROPOMI instrument. For pollen production evaluation,
in 2019, inflorescences were collected in phase Il (5/tree) from 5
trees in each site. Anthers (3) from each inflorescence were homog-
enized in 70% ethanol; Microscopy slides with the suspensions were
prepared and pollen was counted following the standard methodol-
ogy. Micro BCA Protein Assay Kit was used to determine the protein
in pollen extracts. Pla al expression was determined by a specific
ELISA. Immunoreactive bands were identified by western blot, using
sera from sensitized individuals.

Results: Tropospheric NO, reached 2.40x10™°° mol.m 2 in Evora city
and 2.35x107° mol.m™ in Mitra (fig. 1). The average pollen produc-
tion was similar in both sites, but the dispersion of the values was
higher in Evora (Evora: 10,977-39,273 pollen/anther; Mitra: 21,023-
25,290 pollen/anther). Pollen harvested in Evora showed 2- to 4-fold
lower protein content (see table 1) and ~20% higher Pla al content
(see table 1). Six IgE-reactive proteins have shown higher intensity
in pollen harvested in Evora (MW 73.7 + 4.6; 47.8 + 1.5; 29.8 + 1.1;
26.7 +0.4;24.4 £ 0.9; 17.4 + 0.6 kDa), three of those corresponding
to known allergens Pla al (~48 kDa confirmed by Western blotting),
Pla TLP (~24 kDa) and PLa a8 (~17 kDa).

Conclusion: These results show that, despite the geographical
proximity, a higher concentration of air pollutants is found in urban
environments and this is affecting plane pollen production and bio-
chemistry, including the augmented expression of several allergens.
It suggests that higher allergenic pollen in urban environments is one

cause of the highest prevalence of respiratory allergic diseases.

Protein content, pg/

mg pollen Pla a 1 content, ng/mg pollen
Evora Mitra Evora Mitra
Evora Mitra Evora Mitra
2018 96 490 103.7+4.2 922+27
2019 330 702 56.2+5.1 43.5+1.0
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What is New in Urticaria and Angioedema?

0186 | Diagnosis and treatment of urticarial vasculitis: An

international survey

Kolkhir P*%; Bonnekoh H; Kocatiirk E%; Hide M* Metz M'; Sanchez
Borges M°; Krause K*; Maurer M?

ICharité - Universitdtsmedizin Berlin, Berlin, Germany; 2Sechenov
University, Moscow, Russia; 3Kog University School of Medicine,
Istanbul, Turkey; “Hiroshima University, Hiroshima, Japan; Centro
Meédico Docente La Trinidad and Clinica El Avila, Caracas, Venezuela

Background: Urticarial vasculitis (UV) is characterized by long last-
ing urticarial skin lesions and histological findings of leukocytoclastic
vasculitis. We conducted an online survey to examine how UV pa-
tients are diagnosed and treated by international specialists and to
reveal the challenges in managing UV patients worldwide.

Method: A web-based questionnaire was sent to the members of
the World Allergy Organization, the American Academy of Allergy,
Asthma & Immunology, the GA?LEN network of Urticaria Centers
of Reference and Excellence (UCARE) and the Russian, Turkish
and Japanese societies of Allergology and Immunology and/or
Dermatology.

Results: In total, 883 physicians from 92 countries completed the
survey. UV was reported to be rare in clinical practice, with an av-
erage of five patients per physician per year. More than two thirds
of physicians reported wheals, burning of the skin and residual hy-
perpigmentation in 60-100% of UV patients. The most frequently
reported reason for receiving referrals of patients with UV was to
establish the diagnosis. The most important features for establish-
ing the diagnosis of UV were wheals of longer than 24 h duration
(72%), the results of skin biopsy (63%), and post-inflammatory hy-
perpigmentation (46%). The most common tests ordered in UV pa-
tients were complete blood count, erythrocyte sedimentation rate,
C-reactive protein, complement components, antinuclear antibodies
and skin biopsy. Physicians considered UV to be of unknown cause
in most patients, and drugs and systemic lupus erythematosus to
be the most common identifiable causes. Two of three physicians
reported to use second-generation antihistamines in standard dose
as the first line therapy in UV patients. The greatest perceived chal-
lenges in the management of UV were the limited efficacy of drugs
and the absence of clinical guidelines and treatment algorithms.
Conclusion: UV is a challenging disease. Skin biopsy, a gold standard
for UV diagnosis, is not performed regularly. This may lead to mis-
diagnosis of UV, e.g. as chronic spontaneous urticaria, and to inad-
equate treatment. International consensus-based recommendations
for the classification of UV and the diagnostic workup and treatment
as well as prospective studies evaluating potentially safe and effec-
tive drugs for the treatment of UV are necessary.
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0610 | Emergency room visits of children and adults with
Urticaria - prevalence, characterization and outcome

Asher |; basha F; Sthoeger Z

Kaplan Medical Center, Rehovot, Israel

Background: Acute and chronic Urticaria with or without angi-
oedema are common medical problems in all ages.

Objectives: To define the prevalence, characterization, treatment
and outcome of patients who visit the emergency room (ER) due to
Urticaria.

Method: A retrospective study of all ER visits (pediatrics and adults;
123,014 patients) at Kaplan Medical Center between 01/0/7/2015-
31/03/2017. Urticaria ER visit was defined when it was the main
medical complain/problem. All patients were followed for at least
1 year (mean 2.4 + 0.6 years) following their ER visit.

Results: 1525 adults (> 16 years of age, 64% females, mean
age 44 = 20 years) and 934 children (45% females, mean age
5.6 £ 4.6 years) were admitted to the ER due to Urticaria during the
time of the study (2.5% of all ER visits for adults as well as for chil-
dren). Co-angioedema was more common in adults with Urticaria
(27%) then in children (13%). 87% of the adults and 95% of children
had acute (< 6 weeks) Urticaria. In most patients (children-53%,
adults- 67%) the cause for the acute Urticaria was not defined. Viral
infections (31% in children) and drug hypersensitivity (21% in adults)
were the most common defined causes for the Urticaria. ER readmis-
sions for Urticaria were more common in patients with chronic (vs
acute) Urticaria (54% Vs 13% in adults P < .001; 34% Vs 10% in chil-
dren P < .001). More adults, compared with children, were treated
in the ER with 2" generation(non-sedating) H1 antihistamines (68%
Vs 0%; P < .005), corticosteroids (68% Vs 3.5%; P < .005) and H2
blockers (48% Vs 0.5%; P < .005). 5.3% of all ER visits for Urticaria
resulted in hospital admission (6.5% and 3.5% for adults and children
respectively; P = .0001) Only 43% of adults and 7% of the children
attend allergy clinics within the follow up period. At the end of the
study most patients with chronic Urticaria were in complete remis-
sion without any treatment (76% in adults; 86% in children)
Conclusion: Acute and chronic Urticaria are major clinical problems
leading to ER visits. Better programs are mandatory to improve the

treatment and follow-up of those patients.

0635 | Changes in disease activity and treatment patterns in
patients with chronic urticaria during pregnancy: Results of the
PREG-CU study, a UCARE project
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Background: Chronic urticaria (CU) predominantly affects women,
and sex hormones can modulate disease activity in female CU pa-
tients. As of now, however, the impact of pregnancy on disease
activity and the choice and outcome of treatment in pregnant CU
patients are largely unknown. To analyse the impact of pregnancy on
the course of CU, and to investigate the use of treatments and their
outcomes in pregnant patients with CU.

Method: PREG-CU was a prospective, international, multicenter, ob-
servational study of the Urticaria Centers of Reference and Excellence
(UCARE) network. Data were collected via a 47-item-questionnaire
completed by patients, who became pregnant and had CU, within
the last 3 years. We included patients with chronic spontaneous ur-
ticaria (CSU), chronic inducible urticaria (CIndU), or both.

Results: A total of 296 pregnancies of 296 CU patients from 13
countries were analysed (mean age: 33.8 + 6.06 years, duration of
CU: 84.7 £ 76.33 months; CSU: n = 192, CSU+CIndU: n = 56, CIndU:
n = 37). One hundred ninety-nine (67.2%) and 35 (11.8%) patients
were on antihistamine and omalizumab treatment, respectively, be-
fore pregnancy. During pregnancy, 64% continued their treatment,
while 14% stopped, and others took only on demand. Exacerbations

during pregnancy occurred in 43.3% of the patients mostly at the
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first (17.4%) and the third (19.7%) trimester. During pregnancy, 172
(60.0%) patients received treatment including; standard dose non-
sedating antihistamines (97), high dose antihistamines (15), sedat-
ing antihistamines (22), omalizumab (17) and other treatments (21).
The frequency of angioedema decreased from 39.2% to 17.1% dur-
ing pregnancy compared to before pregnancy. Overall, 28.4% of the
patients described their urticaria got worsened and 50.8% reported
their urticaria got better during pregnancy. From 282 patients, 218
(77.3%) defined their pregnancy as non-problematic while 64(22.7%)
defined it as being problematic. Preterm delivery counted for 11.1%
of the pregnancies and 9.5% of the newborns had medical problems.
Conclusion: The severity of urticaria seems to diminish during preg-
nancy and outcomes of the pregnancy is similar to those females in
the normal population.

Medical problemsin the newborn
H no

| yes

Dead 3

Urticaria 2

Cleftlip 1

NICU for preterm 15
Premature
membrane rupture 1
Cardiac arythmia 1

0716 | Ligelizumab achieves high rate of complete response in

patients with moderate to severe chronic spontaneous urticaria

Bernstein JA'; Maurer M%; Giménez-Arnau A%; Soong W*; Sussman
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Background: Ligelizumab, a next generation high-affinity humanised
monoclonal anti-IgE antibody, has demonstrated greater control of
symptoms of hives, itch and angioedema vs omalizumab and placebo
in adult patients (pts) with chronic spontaneous urticaria (CSU) up

to 20 weeks (Wks) in the core Phase 2b study. Here, we present the

efficacy of ligelizumab 72 and 240 mg vs omalizumab at Wks 4 and
12 in pts with moderate and severe CSU at baseline (BL).

Method: Data from the Phase 2b trial (NCT02477332), a ran-
domised, double-blind study of ligelizumab (24, 72 or 240 mg every
4 weeks [g4w] or 120 mg single dose) vs omalizumab 300 mg g4w or
placebo in adult pts with moderate to severe CSU (weekly urticaria
activity score [UAS7]216), was analysed. UAS7 values were assigned
to five score ranges (bands): UAS7 = 28-42, severe activity CSU;
UAS7 = 16-27, moderate activity CSU; UAS7 = 7-15, mild activity
CSU; UAS7 = 1-6, low activity CSU; UAS7 = O, urticaria-free. The
percentage of pts with BL moderate to severe CSU activity achieving
complete control of their symptoms (UAS7 = 0) or low-activity/well-
controlled (UAS7 < 6) at Wks 4 and 12 in the ligelizumab (72 mg and
240 mg) and omalizumab 300 mg arms are reported here.

Results: At BL, the distribution of pts in moderate to severe CSU ac-
tivity was balanced across treatment arms (moderate: 23.8%-37.6%;
severe: 58.8%-75%). At Wk 4, 70.0% and 48.1% of pts with moder-
ate CSU at BL and treated with ligelizumab 72 and 240 mg achieved
UAS7 < 6, respectively, vs 34.4% with omalizumab (Table). Among
pts with severe CSU activity at BL, 42.9% and 41.0% achieved
UAS7 < 6 with ligelizumab 72 and 240 mg, respectively, vs 28.0%
with omalizumab.

At Wk 4, 35.0% and 25.9% of pts with moderate CSU at BL and
treated with ligelizumab 72 and 240 mg achieved UAS7 = 0, respec-
tively, vs 12.5% with omalizumab (Table). Among pts with severe
CSU activity at BL, 28.6% and 32.1% achieved UAS7 = O with ligeli-
zumab 72 and 240 mg, respectively, vs 22.0% with omalizumab.
Conclusion: From Wk 4 onwards, a markedly higher percentage of
patients who had moderate disease activity at BL or severe disease
activity at BL had a complete response with ligelizumab (72 mg or
120 mg) treatment vs omalizumab (300 mg).
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Table. Disease activity at Weeks 4 and 12 in patients with moderate to severe disease at baseline

Number of
patients at
Visit Treatment group baseline
Patients with Week 4 Ligelizumab 72 mg 20
moderate g4w (N = 84)
disease Ligelizumab 240 mg 27
(UAS7 = 16 q4w (N = 85)
to < 28) at .
baseline Omalizumab 300 mg 32
qg4w (N = 85)
Week 12 Ligelizumab 72 mg 20
qdw (N = 84)
Ligelizumab 240 mg 27
g4w (N = 85)
Omalizumab 300 mg 32
g4w (N = 85)
Patients with Week 4 Ligelizumab 72 mg 63
severe disease q4w (N = 84)
(UAS7 2 28‘t° Ligelizumab 240 mg 56
42) at baseline q4w (N = 85)
Omalizumab 300 mg 50
g4w (N = 85)
Week 12 Ligelizumab 72 mg 63
q4w (N = 84)
Ligelizumab 240 mg 56
g4w (N = 85)
Omalizumab 300 mg 50
qg4w (N = 85)

g4w, every 4 weeks; UAS7, weekly urticaria activity score.

0758 | Arandomized open labeled trial to compare the efficacy
of antihistamine dosing-up and add-on treatment with H2-
receptor antagonist in patients with chronic urticaria

Ye Y!; Choi J?; Kim M3; Shin Y%; Park H?

1Ajou University School of Medicine, Suwon, South Korea; 2HaIIym
University Dongtan Sacred Heart Hospital, Hwasung, South Korea;
SCHA Bundang Medical Center, CHA University, Seongnam, South
Korea

Background: The guidelines recommend to increase the dose of H1-
antihistmaine up to four-fold when standard dose is not effective in
chronic urticarial (CU) patients. However, this decision is not based
on concrete evidence. We aimed to compare the efficacy and safety
of antihistamine dosing-up, combined 4 H1RAs, change 2 different
H1RAs and add-on treatment with H2-receptor antagonist in pa-
tients with CU.

Disease activity

Overall Low activity/

responders Free Well-controlled Mild

(UAS7 < 6) (UAS7 = 0) (UAS7 = 1-6) (UAS7 = 7-15)

Overall Free Low activity/ Mild
responders (UAS7 =0) Well-controlled (UAS7 =7-15)
(UAS7 < 6) (UAS7 = 1-6)

70.0% 35.0% 35.0% 20.0%

48.1% 25.9% 22.2% 25.9%

34.4% 12.5% 21.9% 40.6%

80.0% 60.0% 20.0% 5.0%

55.5% 40.7% 14.8% 22.2%

59.4% 34.4% 25.0% 12.5%

42.9% 28.6% 14.3% 11.1%

41.0% 32.1% 8.9% 8.9%

28.0% 22.0% 6.0% 16.0%

50.8% 38.1% 12.7% 14.3%

46.5% 41.1% 5.4% 25.0%

40.0% 20.0% 20.0% 16.0%

Method: A 4-week randomized open labeled trial was conducted
in 109 CU patients (age 39.8 + 12.7 years and 61 (56%) females)
whose urticaria were not controlled with standard dose of H1-
antihistamines. Urticaria control status, urticaria activity score
(UAS), urticaria control test (UCT), CU-specific quality of life (CU-
QOL), visual analogue scale (VAS) by patients were compared after
4 weeks of treatment.

Results: The proportion of well-controlled CU was 57.7% in the
dose-up group, 46.4% in the combined 4H1RAs, 37.0% in the adding
H2RA, 32.1% in the changing 2 different H1IRAs (P = .007, linear-
by-linear association test). In comparison between groups of 2
H1RAs (adding H2RA and changing H1RAs) and 4H1RAs (combined
4H1RAs and four-fold H1RA), urticaria control status was differ-
ent (well controlled 34.5% vs 51.9%, uncontrolled 27.3% vs 13.0%,
P = .031). Changes from the baselines in UCT, CU-QOL, patients’
VAS were not significantly different among 4 study groups, whereas
UAS reduced the most in dosing-up group (-5.2 + 4.9) y adding
H2RA (-4.0 *+ 4.0), combined 4H1RAs (-2.14 + 3.9), and changing
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2 different H1IRAs (2.1 + 3.7, P = .018). The most common adverse
reactions were drowsiness and dry mouth, but no difference among

the 4 study groups was observed.

Conclusion: The efficacy of 4-week treatment with dosing-up
H1RA in CU patients was the greatest compared with the combined
4H1RA, adding H2RA, and changing 2 different HIRA groups on ur-
ticaria control and UAS. Four-fold H1IRA in patients with CU was well
tolerable as much as standard dose of H1-antihistamines.

100%

80%

60%

40%

20%

0%

Add HZRA

Change HIRA Combined 4HIRAs Dose-up

. ‘Well controlled . Partly controlled . Uncontrolled

0907 | Treatment with ligelizumab achieves over forty percent
higher complete response rate in chronic spontaneous urticaria

patients originally treated with omalizumab

Maurer M?; Giménez-Arnau AMZ%; Soong W3; Bernstein JA%;
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of Cincinnati College of Medicine and Bernstein Clinical Research
Center, Cincinnati, Ohio, United States; °Division of Allergy and
Clinical Immunology, University of Toronto, Toronto, Ontario, Canada;
SUniversity of North Texas, Denton, United States; ’Department of
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s’Shanghai Novartis Trading Ltd.,, Shanghai, China; ONovartis
Pharmaceuticals, East Hanover, New Jersey, United States; "Novartis
Pharma AG, Basel, Switzerland

Background: Ligelizumab, ahumanized monoclonal anti-IgE antibody,
binds to IgE with stronger affinity than omalizumab as previously
demonstrated. Here, we report efficacy and safety of ligelizumab

240 mg up to 1 year in an open-label, single-arm extension study

(NCT02649218) in patients originally treated with omalizumab in
the core study (NCT02477332) and presented with active disease
(7-day Urticaria Activity Score [UAS7] 212) in the 16 weeks after
omalizumab cessation.

Method: In the 20 weeks core Phase 2b trial, adult patients with
moderate to severe CSU (defined by a 7-day Urticaria Activity
Score [UAS7] 216) were randomised to receive ligelizumab 24, 72
or 240 mg, omalizumab 300 mg, ligelizumab 120 mg (single dose)
or placebo every 4 weeks (g4w) for five injections. Following a
16 weeks wash out after last dose, eligible patients (UAS7 > 12) en-
tered a 1-year open-label, single-arm (ligelizumab 240 mg g4w) ex-
tension study. The mean absolute change in UAS7 response at Week
12 from baseline as well as the proportions of patients achieving
completely-controlled disease UAS7 = O for patients treated with
omalizumab in the core study were calculated.

Results: From the core study population, 70.6% (226/320) of pa-
tients were eligible based on their disease activity score (UAS7 = 12)
and willing to enter the extension study, after the washout period
(Week 32). Out of all the patients eligible for the extension study,
88.9% (201/226) of these completed 1-year open-label treatment
(T,). The mean absolute change in UAS7 from baseline to Week
12 in patients treated with omalizumab 300 mg in the core study
was -17.65 (n = 53) whereas retreatment with ligelizumab 240 mg,
showed a -20.88 change (n = 53). The percentage of patients achiev-
ing a complete response (UAS7 = 0) at week 12 with omalizumab T,
in the core study was 30.2%, increasing to 43.4% upon retreatment
with ligelizumab when assessed again after 12 weeks of Tx. The
percentage of patients achieving a complete response (UAS7 = 0)
at week 20 with omalizumab T, in the core study was 32.1%, and
56.6% upon retreatment with ligelizumab when assessed again after
52 weeks of Tx (Figure 1).

Conclusion: CSU patients initially treated with omalizumab experi-
enced upon retreatment with 240 mg ligelizumab over forty percent
higher rate of complete responses after 12 weeks of treatment. This
improved response was sustained throughout the treatment period.

UAS7=0
60 1

56.6
95% CI (42 3%, 70.2%)

50 4

0 response

401 324
s 95% CI (19 9%, 46.3%)
30 95% CI (18.3%, 44.3%)

% of patients with UAST:
3

Week 12 Week 12 Week 20 ‘Week 52

. Omalizumab 300 mg treatment during the core sludy. L 240 mg the
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1054 | Impact of food allergy on household expenditures among

Manitoba families

allergic child spend disproportionately more on groceries, but much
less on medications, compared to middle-income families.

1134 | The importance of education on nasal spray and eye drop

technique: Results from two community-pharmacy based studies

Golding M*% Simons E?3; Protudjer J+34>¢

ICentre for Healthcare Innovation, Winnipeg, Canada; ’The
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Canada; 3Department of Pediatrics and Child Health, The University
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Background: As it currently stands, the impact of food allergy on
household expenditures is poorly understood. Consequently, the
present study aimed to address this gap by estimating the percent-
age of after-tax dollars spent on food by families with a child with
food allergy.

Method: We recruited families with a child attending a follow-
up visit at a paediatric allergy clinic in Winnipeg, Canada. Families
completed the EcoQ questionnaire, designed to establish food
allergy-related family costs, including food (groceries, eating away
from home, take away) and medication (over-the-counter [OTC] and
prescription). Low-income was defined based on Statistics Canada's
Low-Income Measure Threshold, on after tax-dollars. Food cost
comparisons were made with Manitoba averages, using data from
Statistics Canada.

Results: At present, we have recruited 31 families. Children (10/31;
32.3% female) were, on average, 6.8 + 4.9 years old. A total of 8
(25.8%) families were low-income. Most children (21/31; 67.7%) had
one food allergy, although 4 (12.9%) had 3 or more. The most com-
mon food allergy was peanuts/nuts (25/31; 80.6%), followed by egg
(9/31; 29.9%) and fish (8/31; 25.8%). In our study population, the
average after-tax annual family income was 80,316 Canadian dollars
(CAD). Of this, 17.5% was spent on food, amounting to a total an-
nual expenditure of 14,058 CAD. In contrast, Statistics Canada data
show the average Manitoban family spends 12% of their income or
8,466 CAD annually on food. Among the study families, food costs
did not differ based on the number of food allergies (1 vs 1+). The
proportion of income spent on groceries was double for low-income
compared to middle-income families, but was similar for eating away
from home and take away meals. Both OTC and prescription medi-
cation costs were comparable, regardless of the number of food al-
lergies. In contrast, low-income families spent less on OTC (275 vs 5
CAD) and prescription (525 vs 285 CAD) medications, compared to
middle-income families.

Conclusion: Manitoba families with a food allergic child spend an
additional 5.5% of their annual income on food related expenditures

relative to the provincial average. Low-income families with a food
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Belgium; 3Clinical Pharmacology Research Unit, Heymans Institute
of Pharmacology, Ghent University, Ghent, Belgium; 4Department
of Public Health and Primary Care, Faculty of Medicine and Health
Sciences, Ghent University, Ghent, Belgium; 5Clinical Pharmacy Unit,
University of Liege, Liege, Belgium; 6Department of Ophthalmology,
Maria Middelares Hospital, Ghent, Belgium; ’Department of
Pharmacology, Ghent University, Ghent, Belgium

Background: To obtain maximum therapeutic effect while minimiz-
ing side effects, it's imperative to adopt correct nasal spray or eye
drop technique. In contrast to numerous reports on inhaler tech-
nique, information on nasal spray and eye drop technique is limited.
Therefore, the aim of this research was to assess nasal spray tech-
nique and eye drop technique on a primary care level.

Method: Combined results of two cross-sectional observational
studies in community pharmacies in Belgium. Patient inclusion cri-
teria were: being > 18 years, using a nasal spray for persistent rhi-
nitis according to ARIA guidelines (for nasal spray technique) or
using eye drops for = 1 month (for eye drop technique). Participants
demonstrated their administration technique and completed a
self-administered questionnaire. Technique was scored based on a
standardized checklist.

Results: The nasal spray technique (NST) was evaluated for 1276
patients (mean age of 49.1 + 16.7 years) and eye drop technique
(EDT) for 678 patients (mean age of 68.9 + 12.4 years). Although
patients perceived the use of a nasal spray or eye drops as not dif-
ficult (median difficulty scores 0.4 (on a 0-10 VAS, IQR 1) and 1.0
(0-10 VAS, IQR 3), respectively), only 16.1% of the sample exhibited
perfect NST and 3% perfect EDT. For NST, we observed that 25.0%
of nasal spray suspensions were not shaken before use, 61.1% of
patients did not bend the head forward, and 63.7% aimed the nasal
spray towards the nasal septum. Most common deviations in EDT
were: touching the bottle to the eye or eyelid (40.7% of patients),
and failing to close the eye (67.8%) and perform nasolacrimal occlu-
sion for at least one minute (94.7%) after drop instillation. Notably,
20% of ophthalmic suspension were not shaken before use. About
60% of the sample of nasal spray users recalled having had educa-
tion in NST compared to 51% of eye drop users recalling education
on EDT. Eye drop users mainly received the education from an oph-

thalmologist (82.0%), while for nasal spray users the education was
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most frequently provided by their community pharmacist (50.5%).
Both for NST and EDT, education was in more than half of the cases
limited to verbal instructions only.

Conclusion: These primary care-based studies showed both subop-
timal nasal spray and eye drop technique. A proactive role of com-
munity pharmacists in detecting and resolving these problems could
be helpful.

1364 | Optimization of allergen immunotherapy care using an

integrated eHealth environment
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Background: Allergen immunotherapy (AIT) is an effective therapy
for allergic airway disease. However, the treatment period is long
and time-consuming. Despite the fact that most patients want their
care nearby, general practitioners (GP's) in the Netherlands are re-
luctant to provide AIT in a primary care setting. Common reasons are
lack of experience, fear of anaphylaxis and insufficient reimburse-
ment. Our aim was to improve management of AIT (subcutaneous
and sublingual) for allergy patients by developing a care path be-
tween GP's and specialists.

Method: This is an observational study looking at feasibility, patient-
satisfaction and safety. Seven allergy specialists working in 5 hos-
pitals and 3 GP's formed a taskforce and developed an integrated
care path supported by an online platform for data transition be-
tween patients, GP's and specialists (www.allergie-netwerk.nl).
Assumptions were that the initial phase of AIT was performed in the
hospital and the maintenance phase continued in primary care after
3 months. All patients eligible for AIT (according to EAACI guideline:
Roberts G, Allergy 2018), who consented with the study protocol
and had acceptable language/computer skills were included in the
study. Patients were followed for 1 year and received combined al-
lergic rhinitis asthma test (CARAT), rhinitis quality of life question-
naire (RQLQ) and asthma quality of life questionnaire(AQLQ) every
3 months during the study period. Data are expressed as medians
(range).

Results: The study started in Sept 2017. So far, 163 patients are
included (female 53,4%): 113 patients had subcutaneous immu-
notherapy (SCIT), 49 sublingual immunotherapy (SLIT) and 1 both.
During the initial phase (Q1) 33 patients were lost to follow-up. On

the moment of data-extraction (Jan 2020), 37 patients were actively
treated in primary care (SCIT 24, SLIT 13: 28% of per protocol popu-
lation). Although 106 patients completed 1-year follow-up, only 55
patients (52%) responded to the Q4 questionnaires. The CARAT im-
proved from 19 (QO) to 25 (Q4); 40% had MCID of > 4 points. The
RQLQ went from 2,0 (QO) to 1,14 (Q4); AQLQ from 5,9 (QO) to 6,2
(Q4). Efficacy outcomes and side-effects were comparable between
primary and secondary care.

Conclusion: Transition of AIT care from hospital to primary care set-
ting is feasible and safe if precautions have been met. However, it is
difficult to get GP's involved and to keep patients committed using

an online platform.

1376 | Quality of life in mastocytosis scale (QLMS) - the

construction of the disease-specific questionnaire

Spolak-Bobryk N Niedoszytko MY Jassem EY; Borchet J?
!Medical University of Gdansk, Gdansk, Poland; 2University of Gdansk,
Gdansk, Poland

Background: The quality of life questionnaires are available in Poland
but they are designed for general population and don't encompass
the specificity of difficulties experienced by people suffering from
mastocytosis. The aim of the presented study was to develop a ques-
tionnaire measuring the quality of life in patients with mastocytosis,
and including the issues and symptoms typical for this group.
Method: The study involved 85 patients (57 women and 28 men) with
mastocytosis treated at the Department of Allergology, University
Clinical Centre in Gdansk (Poland). The study was approved by the
ethical committee at the Medical University of Gdansk (approval
no. NKBBN/550/2015). Participation in the study was anonymous
and voluntary. All patients signed informed consent to participate
in the project. The study procedures started in 2015 and were com-
pleted in 2019. The following questionnaires were used: HADS-M,
EORTC QLQ-C30, STAI, Cantril Ladder, SWLS and an initial version
of Quality of Life in Mastocytosis Scale (QLMS).

Results: The initial exploratory factor analysis allocated 45 questions
to 11 subscales. Further on, the authors conducted item reduction
based on psychometric criterion and qualitative item analysis. Then,
the final EFA was performed on 24 questions. The results of KMO
sampling adequacy measure and Bartlett's sphericity test were ad-
equate. The analysis revealed that QLMS includes 4 inherently co-
herent subscales (leisure time, life limitations, professional life, and
protective behaviors). The total variance explained by a 4-factor
scale is 66.92%.

All the Cronbach's alpha values were very high (from 0.802 to 0.898).
The MQLS scores demonstrate a good correlation with the results of
HADS, Cantril Ladder, STAI, and SWLS, what confirms the high ex-
ternal construct validity of the questionnaire. The macrocytosis type
(systemic and cutaneous) did not differentiate the scores of the scale.
Conclusion: The analyses revealed that QLMS is a reliable and valid

tool. It takes into account the specific difficulties experienced by
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patients with mastocytosis. QLMS offers a deeper insight in the
quality of patient's life, including the difficulties in professional life,
everyday life, leisure time, or those associated with protective be-
haviors. Including psychological and physical difficulties in the diag-
nostic and therapeutic process may be beneficial for the treatment,

and contribute to increasing patients’ quality of life.
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0052 | Lifestyle and helminth infection associated with
taxonomic and functional shifts in gut microbiota in children with
food allergy: The europrevall-INCO study
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Background: The hygiene hypothesis, initially proposed to explain
the rising prevalence of atopic disorders, has been related to reduced
exposure to farm/rural lifestyle and helminth infection. Recent evi-
dence suggested lifestyle and helminth infection can alter the nor-
mal gut microbiota. To establish associations between alternation of
gut microbiota and lifestyle as well as helminth infection in children
with food allergy (FA) in southern China.

Method: We collected data from 11,473 children, aged 7-12 years,
enrolled in the EuroPrevall-INCO study from urban Guangzhou and
rural Shaoguan, China. Clinical data, including atopy, total IgE and
blood eosinophil, as well as stool and blood samples were collected
in a sub-cohort of 751 subjects. Gut microbiota of 130 children with
FA and 96 healthy children were analyzed by 16S sequencing, 96
of them were followed up by shotgun metagenomics. We further
measured IgG antibodies to five helminths, including Schistosoma
japonicum, Toxocara canis, Ascaris lumbricoides, Trichinella spira-
lis and Strongyloides. Multivariate association with linear models
(MaAsLin2) was used to compare taxonomic and functional shifts
adjusting for age, gender and BMI.

Results: We observed that rural/urban lifestyle, but not FA, could
be separated by diversity, including core microbiota and Prevotella-
to-Bacteroides ratio, which was confirmed by enterotype analysis
showing urban subjects dominated with Bacteroides enterotype
(94.0%). Prevotella_9 enterotype enterotype was higher in rural
subjects (43.2%, 6.0% in urban) and was found a risk factor for FA

in a multivariate logistic model adjusted for lifestyle and helminth

infection. Mollicutes was found increased in subjects with FA after
controlling for lifestyle, parasites, total IgE and eosinophil. MaAsLin2
analysis showed functional shift in FA was related to six microbial
pathways, i.e. D-fructuronate (PWY-7242) and Butanoate (PWY-
5022), which were driven by abundance of E. coli and Megamonas.

Conclusion: Our study provides the first comprehensive association
study of gut microbiota with lifestyle and helminth infection, sug-
gesting diet- and helminth-based treatment may be therapeutically

relevant for food allergy through altering gut microbiota.

0991 | Prevalence of food sensitisation and food allergy in
children across Europe
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Background: Prevalence estimates of food sensitisation (FS) and
food allergy (FA) based on standardised data collection, are es-
sential for international and inter-generational comparisons. The

EuroPrevall project has made it possible to establish such estimates
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for adults across Europe, but equivalent figures are not yet available
for children.

Method: The objective in this study was to determine preva-
lence of self-reported FA, FS, probable FA (symptoms plus slgE-
sensitisation), and challenge-confirmed FA, and their causative
foods, in European school-age children, using data collected during
the well-standardised EuroPrevall project. In this multi-centre cross-
sectional study, children were recruited from the general population
of eight cities across Europe. A total of 16.935 randomly sampled
school-age children answered the phase | screening questionnaire,
through which self-reported FA was determined. All children with,
and a random sample of children without self-reported FA to 24
commonly implicated foods, were invited to phase I, which involved
a more extensive questionnaire and serology testing, to establish FS
and probable FA. Food challenge was performed in phase Ill.
Results: Prevalence of self-reported FA was lowest in Athens (6.5%),
and highest in Lodz (24.6%). Prevalence of FS ranged from 11.0% in
Reykjavik to 28.7% in Zurich. Primary (non-cross-reactive) FS was
most prevalent in all centres, but FS due to PR-10 cross-reactivity
was also common in Central-Northern Europe. Symptoms and sen-
sitisation coincided as probable FA in 1.9-5.6% of the population in
Reykjavik, Athens, Zurich, Utrecht, Vilnius, Madrid and Lodz, in as-
cending order. Cow's milk, hen's egg, hazelnut, walnut, peanut, len-
til, apple, peach, kiwi, banana, carrot, and celery most often caused
probable FA in the participating centres. Upon comparison to previ-
ously published adult data, prevalence of FS was found to be higher
in the current cohort of children, whereas probable FA was equally
or more common in the adult cohort.

Conclusion: In school-age children across Europe, prevalence esti-
mates of food sensitisation (FS) and food allergy (FA) demonstrate
considerable geographical variation. Animal source FA, plant source
FA through primary (non-cross-reactive) FS, and birch pollen-related
FA, all occur frequently. Prevalence differences between children
and adults suggest a rise in prevalence of FS over time, which may

lead to an increase in prevalence of FA in the future.

1002 | Development of IgE-sensitization and symptoms to
peanut over time: A 24 year follow up
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Background: IgE-sensitization, presence of Immunoglobulin E anti-
bodies (IgE-ab), to peanut is associated with increased risk for al-
lergic peanut reactions. Longitudinal studies on peanut sensitization
and symptoms up to adulthood are sparse. Our aim was to study how
IgE sensitization to peanut extracts and peanut allergen molecules
develops over time and how this relates to self-reported peanut al-
lergy in adulthood.

Method: BAMSE is a Swedish population-based birth cohort of
4089 children. Questionnaire data covering background factors
and peanut allergy symptoms (at baseline, 4, 8, 16 and 24 years)
was collected. ImmunoCAP was used to measure IgE to peanut ex-
tract in 1237 individuals with blood samples available at 4, 8, 16 and
24 years and IgE to peanut allergen molecules (Ara h 1-3, 8 & 9) in
1605 individuals at 8 and 24 years of age.

Results: The prevalence of peanut extract sensitization, defined
as IgE > 0.35 kU, /L, was 5.4%, 8.0%, 7.5% and 6.2% at 4, 8, 16 and
24 years of age, respectively. Peanut extract IgE-ab levels remained
stable over time, but IgE-ab levels to peanut allergen components
tended to decrease. Thirty-three participants (20%) developed peanut
extract sensitization between 8 and 24 years, although low levels (me-
dian 1,4, range 0.7-2.6 kU, /L), most of them (85%) had a co-existing
birch sensitization. Five individuals (7%) developed sensitization to
Arah 2 (> 0.1 kU,/L) between 8 and 24 years of age, of whom three
had an IgE-ab level of < 0.12 kU,/L. Twelve participants (18%) lost
their Ara h 2 IgE-sensitization between 8 and 24 years of age, ten of
them had initially low Ara h 2 IgE-ab levels (<2 kU,/L). Arah 2 IgE-level
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at 8 and 24 years was related to reported symptoms at 24 years: An
Ara h 2-IgE of 9.53 and 1.54 kU,/L at 8 and 24 years, respectively,
corresponded to a 95% likelihood of peanut symptoms at 24 years.
Conclusion: Sensitization to peanut extract plateaus after 8 years of
age. Development of Ara h2 sensitization rarely emerges after eight
years of age. Ara h 2 sensitization is a strong predictor of reported
peanut allergy in adulthood.

1497 | Early introduction of peanut, egg, and milk among black

and white food-allergic children in the forward study
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INorthwestern University Feinberg School of Medicine, Chicago,
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Background: Early dietary introduction of certain allergenic foods
before 6 months of age may decrease food allergy (FA) incidence.
Considering racial differences in US FA prevalence, this study char-
acterizes timing of peanut, egg, and milk introduction among food-
allergic Black and White children.

Method: Black and White children (0-12 years old) with a diagnosed
FA were enrolled into a prospective, multi-site, cohort study. In the
intake survey, parents of children with peanut (n = 182; 68 Black/114
White), egg (n = 136; 99 White/37 Black), and milk (n = 82; 27
Black/55 White) allergies reported timing of dietary introduc-
tion of each allergenic food. Age of introduction was categorized
into < 6 months, 7-10 months, and > 11 months. Pearson X? tests
were used to compare timing of food introduction by race.

Results: Only 2.9% of Black children with peanut allergy were in-
troduced to peanut at < 6 months, 8.8% between 7-10 months, and
88.2% at > 11 months, compared to White children (21.9%, 25.4%,
and 52.6% respectively) (X? = 4.66; P < .001). For milk, 25.9% of
Black children were introduced at < 6 months, 18.5% between
7-10 months, and 55.6% at = 11 months, compared to White chil-
dren (49.1%, 23.6%, and 27.3%) (X? = 6.52; P = .04). Finally, 10.8% of
Black children were introduced egg at < 6 months, 27.0% between
7-10 months, and 62.2% at = 11 months, compared to White children
(25.3%, 32.3%, and 42.4%) (X% = 5.07; P = .08).

Conclusion: Peanut, milk, and egg are introduced earlier to White
children compared to Black children, which may contribute to racial
differences in FA prevalence. Additional education on the NIAID's

2017 Prevention of Peanut Allergy Guidelines may be needed.

1531 | Prenatal egg consumption and infant sensitization to egg
and peanut in the CHILD cohort
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Background: Egg and peanut are common food allergens in young
children. We examined associations between maternal egg con-
sumption during pregnancy and infant sensitization to egg and pea-
nut at ages 1 and 3 years. We also investigated if the timing of infant
introduction to egg and peanut modified these associations.
Method: CHILD participants were recruited from the general pop-
ulation before birth. Number of days per week on which egg was
consumed during pregnancy was reported prenatally. Infant diet
was reported at birth and every 3-6 months. At ages 1 and 3 years,
sensitization to egg and peanut were measured by skin prick testing
and atopic dermatitis was diagnosed clinically. Multivariable logis-
tic regression was used to examine associations among frequency
of maternal egg consumption during pregnancy, timing of infant di-
etary egg and peanut introduction, and infant sensitization to egg
and peanut.

Results: Among 2912 CHILD participants at 1 year, 7.4% were sen-
sitized to egg and 5.0% were sensitized to peanut; at 3 years, 2.2%
were sensitized to egg and 3.8% were sensitized to peanut. Infant
sensitization to egg and peanut at 1 and 3 years did not vary depend-
ing on frequency of prenatal egg consumption as long as it was less
than daily. After evaluating for potential confounding by moderate-
severe atopic dermatitis in the first year, timing of breastfeeding,
parental food allergy and other atopic conditions, older siblings, sib-
ling food allergies, race, sex, study centre and socioeconomic status,
infants of mothers who ate egg at least daily while pregnant (3.8%)
were over twice as likely to be sensitized to egg at ages 1 year (ad-
justed odds ratio [OR] 2.63; 95% confidence interval [Cl]: 1.46-4.72)
and 3 years (OR 4.19; 95% Cl: 1.80-9.76). The associations persisted
regardless of timing of infant dietary egg introduction before or after
6, 9 or 12 months. Furthermore, infants of mothers who ate egg at
least daily while pregnant were over twice as likely to be sensitized
to peanut at ages 1 year (OR 2.48; 95% Cl: 1.24-4.99) and 3 years
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(OR 2.68; 95% Cl: 1.19-6.01). The associations persisted regardless
of timing of infant dietary peanut introduction.

Conclusion: Infant sensitization to egg and peanut was more likely
with daily maternal consumption of egg prenatally, even after ac-
counting for ages of infant dietary egg and peanut introduction, re-
spectively. Investigations of the mechanisms of these associations

are ongoing.

1563 | No cashew allergy in children introduced to cashew by

age 1year

Peters RL1’2; Ye Barrett Dl'z; Soriano V1*2; Mcwilliam V1'3; Lowe
A2, Ponsonby A Tang MY, Dharmage SC*?; Koplin JJ*2; Perrett
KpL3

IMurdoch Children's Research Institute, Parkville, Australia; The
University of Melbourne, Parkville, Australia; 3Royal Children's

Hospital, Parkville, Australia; “The Florey Institute, Parkville, Australia

Background: Evidence that introduction of peanut and egg before
12 months of age reduces the risk of food allergy has led to a para-
digm shift in infant feeding advice, with guidelines recommending
introduction of allergenic foods such as egg and peanut in the first
year of life. However, due to lack of evidence, there was no specific
recommendation for tree nut introduction. We aimed to determine
whether the introduction of cashew in the first year of life is associ-
ated with cashew allergy risk at age 6 years.

Method: A population-based sample of 5276 children was recruited
into the HealthNuts study at age 1 year and followed up to age
6 years. At recruitment, parents completed a questionnaire including
data on the timing of food introduction in the infant's diet; skin prick
testing (SPT) was performed to 4 foods (not cashew) and infants
with evidence of sensitisation were invited for oral food challenge
(OFC). At age 6, participants completed a comprehensive health as-
sessment which included SPT to 8 foods including cashew. Those
with SPT wheal 2 1 mm were offered OFC. Cashew allergy at age
6 years was informed by OFC, SPT and questionnaire responses.
Results: Complete data on cashew introduction, relevant confound-
ers were available for 2925 with a cashew allergy outcome and 2539
for cashew sensitisation. By 12 months of age 4.8% (N = 140/2925,
95%Cl 4.0%-5.6%) of infants had consumed cashew. The prevalence
of cashew sensitisation at age 6 years was 4.8% (95%Cl| 4.0-5.7)
and cashew allergy was 3.4% (95%Cl 2.8%-4.1%). No child who ate
cashew < 12 months of age developed cashew allergy at age 6 (0%;
95%Cl 0%-2.6%), compared to 3.6% (95%Cl 2.9%-4.4%) of children
who had not consumed cashew by age 12 months. After adjustment
for confounding variables, there was weak evidence that introduc-
tion of cashew by age 12 months was associated with reduced odds
of cashew allergy (aOR 0.19, 95% Cl 0.00-1.09; P = .07); this associa-
tion was independent of age of peanut introduction. The magnitude
of association was similar for cashew sensitisation but confidence
intervals were wider (aOR 0.22; 95% ClI, 0.03-1.61; P = .14).

Conclusion: We present the first evidence that introduction of
cashew in the first year of life is associated with a reduced risk of
cashew allergy in a population-based cohort, although confidence
intervals were wide and marginally crossed the null. Clinical trials are
required to assess how cashew, can be safely and effectively intro-

duced into the infant's diet and its impact on cashew allergy.
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Background: The standard approach to drug hypersensitivity reac-
tions (HSR) is to replace the agent that causes the reaction with a
safe alternative. After a risk-benefit analysis, the treatment regime
with a presumed culprit drug could be maintained despite the possi-
bility of a HSR and this approach is termed as ‘treating through (TT)".
We aimed to observe the perspective of allergists on this approach.
Method: A 20-question survey, specially prepared for the study, was
sent to adult and pediatric allergy fellows and consultants via e-mail.
Results: 180 allergists (81 adult, 69 pediatric) completed the survey.
The majority (57%) were seeing at least one or even more patients
with the suspicion of drug allergy daily and considering themselves
(61%) as sufficiently knowledgeable in regards to drug allergy. TT
method hasn't been heard by 39% of pediatric allergists and 22%
of adult allergists (P = .031). A total of 56 physicians (38%) reported
having no experience in TT before, 83% have described it as a risky
procedure. The ones who had performed this approach have opted
in drug HSR presented with urticaria (57.5%), maculopapular ery-
thema (37.8%), and flushing (27.2%) and they haven't experienced
any serious side effects. The majority of physicians prefer not to
use this method for cases with nephropathy, high liver enzyme val-
ues, diffuse pustulosis and anaphylaxis. Physicians stated that they
would never perform a TT with agents such as allopurinol, aspirin
and taxanes.

Conclusion: Mild drug HS reactions seem to encourage allergists to
perform TT. Awareness about this approach and careful determina-
tion of risk-benefit analyze may increase the use of this practical

method by allergists in selected cases.
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Question Replies (Percentage)

Main diagnosis Chronic urticaria and NSAID (41%)
and presentation
of the case(s)
considered for the
treating through
approach (more
than one option
could be marked)

Chronic urticaria and antibiotic (35%)

Bacterial infection-maculopapular eruption
with antibiotic (33%)

Bacterial infection-angioedema with
antibiotic (12%)

Pneumoniae paracetamol or NSAID (7%)
Viral infection, paracetamol or NSAID (12%)
Gastroenteritis (4%)

Urticaria with COX2 inhibitor (15%)

Maculopapular eruption with
chemotherapeutics (29%)

Mostly successful (46%)

Mild adverse effects but successful (37%)

The outcome of TT
approach

Moderate adverse effects but successful
(16%)

Severe adverse effects, the treatment has
been stopped (0%)

Severe adverse effects ended up with a
desensitization (0%)

NSAID: Nonsteroidal anti-inflammatory drugs.

0623 | Teicoplanin hypersensitivity in peri-operative anaphylaxis
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Background: Teicoplanin is a first generation glycopeptide antibiotic
effective against Gram positive bacterial infections including multi-
resistant staphylococci and Clostridium difficile infection-associated
colitis. Teicoplanin is also often used as second line therapeutic
treatment in patients labelled penicillin allergic and first line pro-
phylactic treatment within the peri-operative setting during surgical
procedures. Teicoplanin use in the United Kingdom has increased
considerably.

Method: We sought to evaluate the clinical characteristics, inves-
tigation outcomes and predictors of allergy in a cohort of patients
with completed work-up for suspected peri-operative teicoplanin
anaphylaxis and immediate hypersensitivity reactions.

Medical records of all patients referred to Guy's and St Thomas’ NHS
Foundation Trust, over a 5-year period, for peri-operative anaphy-
laxis where teicoplanin was implicated as one of the index drugs
were reviewed.

Results: 73% (30 of 41) of patients investigated were confirmed to
have acute-onset teicoplanin hypersensitivity: 6 by DPT and 24 by

skin testing.

Patients with reaction onset of < 10 minutes of receiving teicopla-
nin (P < .01) and acute MCT of greater than 14 pg/L or greater than
the threshold predicted by the international consensus equation
(P =.014) were more likely to be confirmed to have immediate teico-
planin hypersensitivity.

There was a NPV for combined SPT and IDT of 65%. 1 in 3 (6 of
17) patients with negative teicoplanin skin tests (SPT and IDT) were
positive on teicoplanin DPT.

Of patients confirmed to have acute-onset teicoplanin hypersensi-
tivity, 53% (16 of 30) had a documented penicillin allergy label at the
time of teicoplanin administration.

Conclusion: Time to reaction and acute and baseline MCT levels are
useful predictors of teicoplanin hypersensitivity. Teicoplanin skin
testing has a low NPV. Therefore, DPT is recommended in all SPT
and IDT negative patients. Graded teicoplanin DPT was not associ-

ated with severe reactions.
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Background: Hypersensitivity to nonsteroidal anti-inflammatory
drugs (NSAIDs) is divided into five subtypes with different clinical
picture and different mechanisms. Platelet to lymphocyte ratio (PLR)
is used in assessment of inflammatory process and a tendency to the
microthrombosis. The purpose of the study was to find out if PLR
may be useful in discriminating of various types of hypersensitivity
to NSAIDs.

Method: The study was based on a retrospective analysis of the data
of all patients hospitalized in 2011-2018 and diagnosed with NSAIDs
hypersensitivity. Appropriate types of hypersensitivity to NSAIDs
were diagnosed based on detailed medical history and drug provoca-
tion tests. Exclusion criteria were accompanying disease (acute and
chronic inflammatory disease) not related to the primary diagnosis
of drug hypersensitivity, that could affect the results of laboratory
test. The index was calculated based on absolute number of platelet
divided by absolute number of lymphocytes of peripheral blood. The
results are presented as median and mid-range and were compared
using the Kruskal-Wallis test.

Results: The final analysis covered 98 patients (72 women, 73%),
mean age 40.2 years. NERD (NSAIDs exacerbated respiratory dis-
ease) was diagnosed in 20 (20.4%) patients, NECD (NSAIDs exac-
erbated cutaneous disease) in 20 (20.4%), NIUA (NSAIDs inducted
urticaria/angioedema) in 38 (38.7%) and SNIUAA (Single NSAIDs in-

ducted urticaria/angioedema or anaphylaxis) in 19 (19.4%) patients.
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The groups were comparable in age and gender distribution. The
absolute numbers of lymphocytes and platelets were comparable
among all studied groups but the significantly lower PLR values
were found in NECD group (P = .0013) than in the NERD, NIUA and
SNIUAA group. In the NECD group PLR was 65.30 (25.5-140.0);
NERD 131.58 77.4-250.8; NIUA 129.10 (55.6-234.2) and SNIUAA
122.40 (68.0-237.6).

Conclusion: Lower values of PLR in NECD may indicate the lower
tendency to inflammation in this type of NSAIDs hypersensitivity
as compared to others. Earlier studies showed significantly higher
eosinophil to lymphocyte ratio (ELR) in NERD group and comparable
values of neutrophils to lymphocytes ratios (NLR) in all types of hy-
persensitivity to NSAIDs. Thus these unexpensive, simply markers
may be useful in diagnostic work-up of patients sensitive to NSAIDs.

1139 | A cohort study into intravenous drug provocation tests in

perioperative allergy

Van Cuilenborg VR; Hermanides J; Bos EM; Hollmann MW; Kooij
FO; Terreehorst |
Amsterdam UMC, location AMC, Amsterdam, The Netherlands

Background: Perioperative allergic reactions are rare, yet dangerous
complications of anesthesia. Currently, skin-testing (ST) is the most
prevailing diagnostic in perioperative hypersensitivity reactions.
However, STs are known to give false positive and false negative re-
sults. Therefore, intravenous (V) drug provocation-tests (DPTs) may
deserve a more prominent place in perioperative allergy diagnostics.
The goal of this study was to investigate the value of IV DPT testing
in perioperative allergy diagnostics.

Method: We conducted a cohort study of 27 patients, referred to
our Dutch Perioperative Allergy Center (DPAC) for assessing the
culprit of perioperative allergic reactions from 2016 to 2019. All pa-
tients were subjected to a full allergological investigation including
STs and DPTs.

The primary outcome measures was the culprit agent and discrepan-
cies between STs and DPTs.

Results: With the aid of DPT, a culprit was identified in 12 cases
(44%). In 11 cases (41%) no perioperative used agent could be de-
termined as the culprit or an alternative perioperative diagnosis was
deemed more likely, and 4 patients (14%) pulled out from the diag-
nostic process.

Discrepancies between the outcomes of STs and DPTs are displayed
in table 1. In 8/27 (30%) patients, negative STs were followed by
a positive DPT, whereas in 4/27 (15%) positive STs were followed
by negative DPTs. Hence, over 40% of our patients would have re-
ceived a false diagnosis based on STs alone.

Conclusion: In our cohort, intravenous DPT proved to be of added
value in perioperative drug allergy diagnostics. Solely performing
STs for suspected perioperative allergy may lead to patients being
re-exposed to the culprit drug or false allergy labels. Intravenous

DPTs tests for perioperative allergy are safe, provided that they are

performed in a monitored setting with appropriate supervision from
an anaesthesiologist.

Table 1: Discrepancies between STs and DPTs

Patient | Per-operative reaction ‘ Agent | SPT* IDT** Provocation
ive skin test, positive/ambi Jon test
Patient 4 Hypersensitivity grade Il Metamizole Negative Negative Positive
Patient 6 Hypersensitivity grade | Cefazolin Negative Negative Pasitive
Patient 7 Hypersensitivity grade Il Cefazolin Negative Negative Positive
Patient 18 | Other Rocuronium Negative Negative Ambiguous
Patient 22 | Hypersensitivity grade | Morphine Negative Negative Positive
Patient 25 | Hypersensitivity grade Il Metamizole Negative Negative Positive
Patient 26 | Anaphylaxis grade Il Morphine Negative Negative Pasitive
Patient 27 Hypersensitivity grade | Morphine Negative Negative Positive
Posit skin-test, drug-p ation test:
Patient 9 Anaphylaxis grade Il Sufentanil Negative Positive Negative
Patient 10 Hypersensitivity grade Il Midazolam Negative | Ambiguous Negative
Patlent 11 | Hypersensitivity grade | Metamizole Negative | Ambiguous Negative
Patient 12| Other Midazolam Negative Positive Negative

*Skin prick tests
**Intradermal tests

1214 | Hypersensitivity reactions to iodinated contrast media:
Still a matter of debate

Radice A; Fassio F; Meucci E; Sibilio M; lorno MLC; Macchia D
Allergologia ed Immunologia Clinica, San Giovanni di Dio Hospital,
Florence, Italy

Background: lodinated contrast media (ICM) are widely used in
medical settings for diagnostic and therapeutic purpose and adverse
reactions (ADR) are reported in 1%-3% of diagnostic procedures.
Because of their frequent daily use, adverse reactions to represent
a relevant issue. Premedication with antihistamines and corticoster-
oids is still widely used, but its efficacy is still controversial while the
possibility for an under-estimation of the risk is a certainty.
Method: We retrospectively included 98 patients who consecutively
referred to our Allergology Unit from 2015 to 2018 for adverse reac-
tions to ICM.

An allergologic workup was performed including skin tests and drug
provocation tests (DPT) with several ICM. Severity of the reaction
was graded using Ring and Messmer scale for immediate reactions
(IHR) while delayed one (DHR) were classified in mild, moderate and
severe. Drug provocation test (DPT) was performed in single or dou-
ble sessions, depending on the type of the reaction, using 95 mL of
the chosen compound without premedication.

Results: The skin tests resulted positive in 10 out of 98 patients.
DPT was performed with culprit or alternative ICM. Eighty-eight pa-
tients could tolerate the first DPT; overall, a safe alternative ICM
was found in 94 patients out of 98 patients. While it was non pos-
sible to identify a safe alternative in 4 patients. No severe ADR were
recorded.

Subsequently a telephone interview was conducted to assess if they
had been re-exposed to ICM for radiologic procedure. Thirty-nine
patients had been re-exposed, without any premedication in 13
cases: 12 of them had tolerated the ICM, while one reacted again
despite a negative DPT with the same ICM. Overall, the negative
predictive value (NPV) of this protocol was elevated (92.3%) for pa-
tients undergoing DPT and subsequent exposure to the same ICM in

a real-life setting.
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Conclusion: Our proposed diagnostic protocol has proven to be safe
and its NPV is high compared to real life re-exposure.

1329 | Drug provocation test in non-immediate beta lactam
hypersensitivity workup: One-day vs prolonged protocol in
pediatric patients

Cunha IM; Marques ML; Gouveia J; Gomes E
Centro Hospitalar Universitdrio do Porto CHUP porto, Portugal

Background: Drug provocation tests (DPT) are the gold standard to
establish a beta lactam (BL) hypersensitivity (HS) diagnosis in non-
serious, non-immediate skin reactions. There is no consensus about
the DPT protocol to be used.

With our study, we aim to compare outcomes in patients submitted
to a single day or a prolonged DPT.

Method: Retrospective analysis of data from children under evalu-
ation for a suspected BL HS reporting non-severe, non-immediate
skin reactions.

All performed a DPT with the implicated drug using a single day or a
prolonged protocol.

We collected demographic data, clinical history concerning the sus-
pected reaction and the DPT results.

Results: A total of 248 patients were included, 158 (63,7%) did a
prolonged scheme of DPT and 90 (36,3%) a 1 day protocol reaching
a daily therapeutic dose. Overall only 14 (5,6%) DPT were positive.
From the 90 patients submitted to a single day DPT, 55 were male
(61,1%) and the median age at the time of reaction was 3,5 years. 72
(80,9%) reported a maculopapular rash and 14 (15,7%) urticaria. The
implicated drug was amoxicillin in 50 (55,6%) cases.

6 (6,7%) DPT were positive: 4 (66,7%) reacted to amoxicillin and 2
(33,3%) to amoxicillin-clavulanic acid. 4 (66,7%) had a maculopapular
rash and 2 (33,3%) reacted with urticaria in de the same day as DPT.
158 patients did a prolonged DPT, 86 male (54,4%) and the median
age at the time of the reaction was 2,9 years. 126 (79,7%) reported
a maculopapular rash and 21 (13,3%) urticaria. The implicated drug
was amoxicillin-clavulanic acid in 77 (48,7%) cases.

8 (5%) DPT were positive: The median duration of DPT was 4.7 days
(minimum 3 days, maximum 7 days). 5 (62,5%) reacted to amoxicillin
and 3 to amoxicillin-clavulanic acid. 7 (87,5%) had a maculopapular
rash and 1(12,5%) reacted with urticaria.

There was no significant statistical difference between both groups
in gender, age or manifestations of reaction (P < .05). The implicated
drug was different in both groups (P = .11), amoxicillin being the most
implicated drug in single day DPT and amoxicillin-clavulanic acid in
prolonged DPT. Although there was a superior rate of positive DPT
in the single day DPT, there was no statistical difference between
protocols (P < .05).

Conclusion: Only 5,6% of the patients were diagnosed as having HS.
The rate of confirmed reactions was not statistically different be-

tween the two used protocols.

A single day protocol seems to have a similar diagnostic sensitivity
and avoids unnecessary antibiotic intake.

OAS 33
Environment, Aeroallergen and Health

0766 | Phenological phases of pollination and climate change

Thibaudon M; Sindt C; Oliver G; Monnier S; Besancenot J
RNSA, Brussieu, France

Background: Rising CO2 levels and climate change may be result-
ing in some shift in the geographical range of certain plant species,
as well as in increased rate of photosynthesis. Many plants respond
accordingly with increased growth and reproduction and possibly
greater pollen yields, that could affect allergic diseases among other
things.

The aim of this study is the evolution of aerobiological measure-
ments in France for 25-30 years. This allows to follow the main
phenological parameters in connection with the pollination and the
ensuing allergy risk.

Method: The RNSA (French Aerobiology Network) has pollen
background-traps located in more than 60 towns throughout France.
These traps are volumetric Hirst models. The main taxa studied here
are birch, grasses and ragweed for more than 25 years over some
cities of France.

Results: Concerning birch but also other catkins or buds’ trees pol-
linating in late winter or spring, it can be seen an overall advance of
the pollen season start date until 2004 and then a progressive delay,
the current date being nearly the same as it was 20 years ago, and an
increasing trend in the quantities of pollen emitted.

For grasses and ragweed, we only found a few minor changes in the
start date but a longer duration of the pollen season.

As regards the trees, the start date of the new production of catkins
or buds is never the 1% of January but depends on the species. For
example, it is early July for birch. For breaking dormancy, flowering,
and pollinating, the trees and other perennial species need a period
of accumulation of cold degrees (Chilling) and later an accumula-
tion of warm degrees (Forcing). With climate change these periods
may be shorter or longer depending of the autumn and winter tem-
perature. Therefore, a change in the annual temperature may have
a direct effect on the vegetal physiology and hence on pollen re-
lease. It may also explain why the quantities of pollen produced are
increasing.

The Poaceae reserve very contrasted patterns which make it impos-
sible to identify a general tendency. This is probably due to the great
diversity of taxa grouped under the generic term Poaceae, which are
clearly not equally sensitive to climate change.

Conclusion: Trees with allergenic pollen blowing late winter or early
spring pollinate since 2004 later and produce amounts of pollen

constantly increasing. Grasses and ragweed have longer periods
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of pollination with either slightly higher or most often lower pollen
production.

1079 | Dynamic and Behavior of plane tree pollen and its
relationship with Pla a 1 aeroallergen concentration in Evora
(Portugal)

Galveias Al; Lara Bz; Costa ARl; Burgos-Montero AM2'3; Romero-
Morte JZ; Rojo JZ; Pérez-Badia R2; Antunes CM!

Universidade de Evora. Instituto de Ciéncias da Terra - ICT &
Departamento de Quimica. Escola de Ciéncias e Tecnologia, Evora,
Portugal; 2University of Castilla-La Mancha. Institute of Environmental
Sciences Botany, Toledo, Spain; 3Allergy Department, Mancha Centro
Hospital, Alcazar De San Juan Ciudad Real, Spain

Background: Platanus pollen is an important cause of allergy in many
cities of Western Europe, where this pollen comes from plane tree,
Platanus orientalis L. var. acerifolia Dyand in Aiton, widely used as an
ornamental species in parks, gardens and other urban green areas.
The major allergen of Platanus pollen is Pla a 1; allergic patients to
this pollen type present 60% of IgE and a prevalence of 83-87%. In
this paper, we studied this pollen type and the allergen Pla a 1 along
the year 2018 (March 20™" - April 23™) in the atmosphere of the
city of Evora (Portugal). The aims of this work were to analyze the
aerobiological characteristics of the Platanus pollen and to study the
relationship between the airborne concentration of Platanus pollen
and the major allergen Pla a 1. Furthermore, we studied closely the
influence of meteorological variables on the airborne concentration
of this pollen type.

Method: Pollen sampling was carried out using a Hirst volumetric
spore trap and for allergen sampling, a high-volume cascade impac-
tor ChemVol was used. In the analysis of the aerobiological sam-
ples the procedure established by the International Association for
Aerobiology (IAA) was followed and the quantification of the aller-
gen was carried out using the ELISA technique using anti-Plaa 1 an-
tibody. The Main Pollen Season (MPS) was calculated as 95% of total
annual pollen, obtained after removing 2.5% of the start and end of
total production.

Results: The results obtained in Evora during 2018 indicate that the
main pollen season of the Platanus pollen took place from March 28"
to April 20™. The day of maximum concentration was recorded on
April 1%t with 619 pollen grains/m3. There were 16 days of risk of
allergy (> 50 pollen grains/m?’) for allergic people of which seven are
considered as high-risk level (> 200 pollen grains/m®). Regarding the
relationship between the concentration of airborne pollen and al-
lergen, the results indicate that there is a clear relationship between
both (R = 0.632, P < .01). Temperature and precipitation are the me-
teorological variables that most influence the airborne Platanus pol-
len in Evora (year 2018).

Conclusion: The allergenic load (Pla a 1) coincides with the presence
and magnitude of the concentration of pollen in the atmosphere.

Pollen counts are good indicators and useful to alert the allergic

population because pollen constitute the main allergen carrier al-
though other environmental factors are involved on the dispersion

of allergens.

1234 | Allergic symptoms are highly associated between
environmental exposure unit exposures and a natural seasonal
exposure to birch pollen but the magnitude of the maximum
change is different

Ellis AK'; Deveaux M?; Steacy L', Ramesh D?; Langdon s2 Wang c?
Pennington R?; Adams D%; Thiele J%; Walker T, O'brien MP?
LAllergy Research Unit, Kingston General Health Research Institute,
Kingston, Ontario, Canada; ?Regeneron Pharmaceuticals Inc,
Tarrytown, United States; SAllergy Research Unit, Kingston General

Health Research Institute, Kingston, Ottawa, Canada

Background: Environmental exposure units (EEU)s deliver controlled
exposures of inhaled allergens compared with the variable allergen
exposure patients experience when participating in field studies.
EEU and field studies may be combined into a single “hybrid” trial,
where the same anti-allergic therapy is investigated in patients ex-
posed in the EEU as well as in a field for direct comparability in the
same subject population.

Method: Objectives: To date, there have been limited data generated
from hybrid trials with no consensus regarding optimal trial design.
This single-center prospective observational study was conducted
to inform study design for future potential hybrid trials evaluating
new anti-allergic therapies.

Results: Birch allergic participants (N = 76) were exposed to birch
pollen across 3 allergen exposures: (1) EEU priming: out-of-season
EEU challenge (2 back-to-back 3 hour EEU sessions on consecutive
days), (2) During a natural seasonal exposure, and (3) Natural prim-
ing: in-season EEU challenge (one 3 hour exposure, 2 weeks after
the start of the birch pollen season). Total nasal symptom score
(TNSS), total ocular symptom score (TOSS), total symptom score
(TSS=TNSS+TOSS), including other measures, were assessed every
30 minutes during EEU exposures and daily during the natural sea-
son. TSS scores were highly associated between EEU priming and
natural priming in the EEU (maximal TSS: r = 0.79, P < .001; area
under the curve over 3 hours TSS (AUC): r = 0.78, P < .001). There
was also a good association between maximal TSS during natural
season and the natural priming EEU exposure (r = 0.73, P < .001)
and during natural season and the EEU priming (r = 0.54, P < .001).
Subjects had a higher maximum change from baseline TSS during
EEU priming (second 3 hour EEU session), vs during the first 3 hour
EEU session (unprimed) (P < .001), vs during a natural priming EEU
(P < .001), vs during a natural seasonal exposure (P < .001), respec-
tively [TSS max change mean (SD): 12.4 (5.4) vs 9.8 (4.5) vs 8.5 (4.4)
vs 7.6 (4.5).

Conclusion: Allergic symptoms are highly associated in patients ex-
posed to birch pollen in an EEU and in the field; however, the magni-

tude of change in symptom scores is highest with EEU priming in an
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EEU. A hybrid trial design may demonstrate clinical efficacy for novel
therapies with fewer subjects and with shorter timelines, expediting

the availability of new therapies to patients.

OAS 34
Allergen Immunotherapy: New Decade, New
Approaches

0223 | House dust mite allergen-specific immunotherapy using
an adjuvant- and allergoid-based approach in a murine model of

allergic asthma

Heldner AY; Alessandrini FY; Russkamp D*; Heine S; Zissler U%;
Chaker A2 Skinner MA3; Heath MD®; Kramer MF*: Schmidt-
Weber CB'; Blank S!

ICenter of Allergy and Environment AU, Technical University Munich
and Helmholtz Center Munich, Munich, Germany; 2Depart‘ment

of Otolaryngology, Klinikum rechts der Isar, Technical University of
Munich, Munich, Germany; Allergy Therapeutics U Ltd, Worthing,
United Kingdom; “Bencard Allergie Gmbh, Munich, Germany

Background: House dust mites (HDM) represent a major perennial
allergen source that is linked to allergic asthma and other allergic
diseases. Allergen-specific immunotherapy (AIT) is the only disease-
modifying and potentially curative approach to treat HDM allergy.
Hence, the design of HDM AIT with superior efficacy and minimal
side effects is of major interest. In this study we established a murine
model of HDM allergy and addressed the effects of the adjuvants
microcrystalline tyrosine (MCT) and monophosphoryl lipid A (MPL),
both of which are thought to trigger a protective Thl-like immune
response, during AlT carried out with HDM allergoids.

Method: C57BL/6 mice were intranasally sensitized with native
HDM extract. Next, a physiological HDM AIT mouse model based
on HDM allergoids and adjuvants was designed and compared with
crude HDM extract-based AIT. Subsequently, allergen-specific im-
mune responses of the differently treated mice were analyzed fo-
cusing on lung function, immune cell infiltration, T cell response,
cytokine profile, immunoglobulin secretion and lung transcriptome
levels.

Results: HDM allergic mice that were intranasally sensitized and
challenged with native HDM extract showed a strong Th2 immune
response that could be strongly resolved in mice that received AIT
with allergoids combined with MCT and MPL as well as with native
HDM extract. Anti-CD3/CD28 re-stimulated cells from lungs, nose-
draining lymph nodes and spleens demonstrated a significant reduc-
tion of Th2/Th17 cytokines in mice treated with HDM allergoids in
presence of MCT or MCT + MPL. Further, the Th1- and IgG-inducing
potential of the allergoids was enhanced by the addition of both
adjuvants to the formulation. As clinical parameter, lung function
measurements were performed which showed significant improve-
ments by AIT in comparison to HDM allergic mice. Results of the

HDM-specific immunotherapy model, including lung transcriptome

analysis, indicated immunomodulatory properties of the allergoids
combined with adjuvants, with a reduction of the HDM allergy
driven Th2 immune response and airway inflammation.

Conclusion: In this study we were able to establish a murine model
of HDM allergy that uses physiological nasal sensitization and subse-
quent AIT. MCT and MPL are adjuvants that lower the Th2-inducing
properties of HDM extract in vivo. Combined with allergoids, these
substances have the potential to address unmet needs such as ef-
ficacy of HDM AIT.

0595 | Successful CpG/Fel d 1-based immunotherapy reduces
Th2 effector and memory cell compartments in a mouse model of
allergic asthma

Montamat G'; Leonard C'; Domingues O Davril C*; Ollert M2
lLuxembourg Institute of Health, Esch-Sur-Alzette, Luxembourg;

20dense Research Center for Anaphylaxis, Odense C, Denmark

Background: Adjuvants are useful tools to improve allergen-specific
immunotherapy (AIT). Recent evidence shows that CpG oligode-
oxynucleotides (CpG-ODN), used at a higher dose than the ones
applied in previous clinical AIT trials, can induce immune tolerance.
In previous experiments, we confirmed that high dose-CpG-AIT
reduced allergic hallmarks such as airway eosinophilia and hyper-
responsiveness, as well as Fel d 1-specific IgE in a mouse model of
allergic asthma. However, the type 2 T helper (Th2) response was
not investigated in detail. It has been shown that the Th2 response
can affect the prognosis of allergic disease and relapse after AT,
especially through the Th2 memory compartment. Here we sought
to investigate the impact of CpG-AIT on the Th2 response and its
implication on the success of CpG-AIT

Method: BALB/c mice were sensitized by three i.p. injections con-
taining a mixture of Fel d 1 and alum. Subsequently, the mice re-
ceived three courses of CpG-AlIT i.p. using a solution of Fel d 1 and
CpG-ODN (1 mg CpG/kg body mass) and a final nasal instillation
challenge with Fel d 1. Lungs (effector organ) and draining mediasti-
nal lymph nodes (MLN) were analyzed by flow cytometry 18 h after
the final challenge. Three groups of animals were analyzed: i) allergic,
without CpG-AIT; ii) allergic, CpG-AlT-treated; and iii) non-allergic,
untreated control

Results: A clear improvement of airway allergic symptoms was ob-
served upon CpG-AIT with Fel d 1. Among others, the eosinophil
ratio in lungs was reduced by three fold. Although MLN T cell and
CD4 T cell ratios remained unchanged, the proportion of Th2 cells
was lowered in the MLN of CpG-AlT-treated mice by two fold, to a
level of non-allergic controls. Moreover, Th2 effector cell (CD<62L'°W
CD44"°%) and Th2 effector memory cell (CD62L'" CD44") ratios
were reduced in the AIT group by three fold

Conclusion: Analysis of the lungs and MLN of CpG-AIT treated
mice showed a reduction of the allergic effector cells as well as
of the Th2 cells, key players of the allergic immune response. In-

depth characterization of the Th2 lineage revealed a reduction in
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the Th2 effector and effector memory responses in Fel d 1/CpG-
AlT-treated mice, indicating that CpG-AIT not only reduces the al-
lergic effector response, but also weakens the ability of Th2 cells
to maintain a long-term response. These results will shed light in
further understanding how high dose CpG-AIT modulates the im-
mune system towards immune tolerance by lowering the reservoir
of Th2 cells.

0813 | Glycan modification of rPhl p5a leads to superior
suppression of allergic inflammation in SCIT mouse model of

allergic asthma

Hesse LY?; Feenstra RY%; Kalay H®; Ambrosini M3#; Petersen AHY;
Vietor H% Van Kooyk y34, Nawijn mMch?

!Medical Biology and Pathology, University Medical Center Groningen,
Groningen, The Netherlands; 2Groningen Research Institute for Asthma
and COPD, Groningen, The Netherlands; 3Molecular Cell Biology

and Immunology, VUmc, Amsterdam, The Netherlands; “DC4U,
Amsterdam, The Netherlands

Background: Allergen-specific immunotherapy (AIT) is a treatment
for allergic airway disease that depends on regulatory T cell (Tregs)
induction by dendritic cells (DCs) to achieve long-term tolerance. We
established that linkage of specific sialic acid residues to antigens
(sialylation) enhances their binding to immune inhibitory Siglec re-
ceptors on DCs. Sialylated (Sia) proteins show increased internaliza-
tion, processing and loading onto MHC molecules, while instructing
a tolerogenic DC phenotype. Here, we test whether AIT using sia-
lylated recombinant Phleum pratense 5a (Sia-rPhl p5a), or sialylated
Phl p5a- and Phl p1-derived peptides enhance efficacy of subcuta-
neous immunotherapy (SCIT) in a grass pollen (GP)-driven mouse
model of allergic asthma.

Method: T-cell activation by DCs loaded with unmodified or Sia-Phl
p5a peptides was measured in vitro. Suppression of allergic inflam-
mation by Sia-rPhl p5a, and peptides derived from Phl p1 and Phl
p5a, was compared to that of the unmodified counterparts. To this
end, BALB/cByJ mice were GP sensitized, treated with s.c. injections
of saline, sialylated or control rPhl p5a, Phl p1 or Phl p5a peptides,
or GP extract, followed by intranasal GP challenges. We measured
ear swelling responses (ESR), inflammatory cells in bronchoalveolar
lavage (BAL) and lung tissue and airway hyperresponsiveness (AHR)
to methacholine.

Results: CFSE labeled CD4" T-cells isolated from GP-sensitized mice
showed increased proliferation and higher production of TGF-f1 in
response to sia-peptide-loaded DCs in vitro, as compared to their
unsialylated controls. In vivo, SCIT using GP and rPhl p5a effectively
suppressed AHR and airway inflammation. Remarkably, Sia-rPhl p5a
SCIT significantly enhanced suppression of ESR and AHR as well as
IL-5 and IL-13 levels and eosinophilia in BALF compared to unmodi-
fied rPhl p5a. In addition, sialylation of Phl p5a derived peptides, but
not of Phl p1 derived peptides, enhanced suppression of ESR and
AHR.

Conclusion: Sialylation of rPhl p5a protein or peptides leads to supe-
rior suppression of allergic inflammation while Phl p1 derived pep-
tides were ineffective irrespective of sialylation. AIT with sialylated
rPhl p5a and or peptides is safe and inclusion of additional epitopes
into an allergen vaccine for clinical use might well result in a fur-
ther increase of efficacy. Therefore, glycan-allergen conjugates have
the potential to be developed as novel improved allergen-specific IT
treatment.

1129 | Targeting IL-10-producing regulatory B cells with a novel
hypoallergenic depigmented and polymerized phleum pratense
candidate for allergen immunotherapy in seasonal allergic rhinitis

Lenormand Mb2; Layhadi 2 Moya R3; Vila Nadal G*; Sharif H%?;
Parkin R%2; Carnes J3; Shamiji M2

YImmunomodulation and Tolerance Group, Allergy and Clinical
Immunology, Department of National Heart and Lung Institute,
Imperial College London, London, United Kingdom; 2NIHR Biomedical
Research Centre, Asthma UK Centre in Allergic Mechanisms of Asthma,
London, Imperial College London, London, United Kingdom; SR&D
Allergy & Immunology Unit. Laboratorios LETI S.L. Tres Cantos, Madrid,
Spain

Background: Allergen extracts that have undergone chemical modi-
fication (allergoids) are commonly used in allergen immunotherapy
(AIT). Tolerogenic B cell responses following AIT are essential in
promoting immune tolerance. Immunogenicity models for evaluat-
ing IL-10-producing regulatory B cells (Bregs) response are not well
established. We hypothesized that depigmented and polymerized
allergen extract induces IL-10-producing regulatory B cells (Bregs)
with tolerogenic properties.

Method: Peripheral blood mononuclear cells (PBMCs) were col-
lected from 14 grass pollen allergic patients (GPA) and 6 healthy
controls (NAC). Cells were stimulated with varying concentra-
tions of native P. pratense extract (Phl p), depigmented Phl p and
depigmented-polymerized Phl p extract (DPG-POL) for 72 hours.
Induction of IL-10 producing Bregs was evaluated by multiparamet-
ric flow cytometry. Moreover, an unbiased analysis was performed
using ViISNE and FlowSOM to generate clusters based on cell surface
expression and their abundance (phenotype) profile and identify IL-
10" Bregs subsets.

Results: PBMCs stimulated with DPG-POL (1 pg/mL) resulted in
increased induction of IL-10*CD19*CD5" and IL-10*CD19"CD5"C
D3sgMcD24M Bregs subsets (both, P < .05) compared to native and
depigmented Phl p extracts. This induction was observed in a DPG-
POL dose-dependent manner. Moreover, DPG-POL also showed a
trend towards induction of IL-10"CD27'CD19* Bregs. The induc-
tion of IL-10-producing Bregs by DPG-POL was validated using an
unbiased algorithmic clustering analysis using FlowSOM and identi-
fied three relevant meta clusters out of ten with increased abun-
dance of IL-10 producing Bregs: Meta cluster 4 (CD19*CD5"CD24
*CD38"); Meta cluster 7 (CD19*CD5MCD38"), and Meta cluster 10
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(CD19*CD5MCD24*CD38"Y). Moreover, the unbiased analyses re-
vealed increased proportions of IL-10"Bregs in NAC compared to
GPA in response to CPG (synthetic oligonucleotides containing un-
methylated CpG dinucleotides in specific sequence contexts, acting
as a Toll-like receptor 9 agonist) stimulation (positive control).
Conclusion: For the first time, we report the advantages of unbiased
clustering analysis in conjunction with flow cytometry to identify
specific subsets of IL-10 producing Bregs and to evaluate the immu-
nogenicity of DPG-POL Phl p extract.
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Background: Previous investigations into the actions of Toll-like
Receptor 7 (TLR7) agonist GSK2974932 revealed suppression of
grass pollen induced allergic responses in vitro. The mechanism of
action remains unclear, and we hypothesised that TLR7 stimulation
of dendritic cells (DCs) alone, can alter the allergic response from

memory T2 cells, and promote B regulatory cells.

Method: Peripheral Blood Mononuclear Cells were collected from
25 patients with seasonal allergic rhinitis. Pan-DCs or CD19" B cells
were enriched and stimulated with dose-ranging concentrations of
GSK297 in the presence of 10 pg/mL Phleum pratense allergen for 24
or 72 hours respectively. Primed DCs were co-cultured with mem-
ory CD4" cells for 7 days. Cytokine production from cultures was
determined by ELISAs for IL-10 or IL-5 and IFN-a/IP-10 production
through a Luminex MagPix assay. Flow cytometry was used to deter-
mine the proportion of IL-4* T,,2 cells and B regulatory cell subsets,
while *H-Thymidine incorporation was used to assess proliferation.
Results: GSK297 significantly induced both IFN-a and IP-10
(P < .001) from isolated pan-DCs after 24 hours, with a maximal
response obtained at 1 uM, while IL-10 was not induced (n = 9).
GSK297 stimulation provided a near two-fold reduction in IL-5 pro-
duction and proliferation from memory T cells after 7 days, with
the highest suppression observed at the maximum IFN-a/IP-10
response. Flow cytometry revealed a significant reduction in IL-4
expression (P < .05) within the memory T2 compartment (CD4",
CD45R0O*, CD27, CRTH2"). Culture of isolated CD19" B cells with
GSK297 revealed a dose-dependent increase in IL-10 production,
with a maximum response at 10 pM (P < .01) (n = 18). Increases in
IL-10 production were also mirrored in the expression of IL-10 within
B10 regulatory cells (CD19*, CD24", CD27") (P < .001).

Conclusion: For the first time, we have shown the actions of TLR7
activation on DCs alone is sufficient to suppress the allergic re-
sponse to grass pollen in memory T cells, potentially mediated via
IFN-a production from stimulated DCs. Moreover, TLR7 activation
promoted IL-10 B regulatory cells that are important in tolerance
induction. This study highlights that the role of TLR7 needs to be
evaluated in large clinical study in conjunction with AIT.



