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Polyprenol with atorvastatin could

improve management of atopic

dermatitis

Kuznecova, G; Kuznecovs, IS; Joksta, I; Jegina, K

Preventive Medicine Society, Riga, Latvia

Background: Atorvastatin (As) is an inhib-

itor of hydroxymethylglutaryl coenzyme A

(HMG CoA) reductase, a key enzyme in

mevalonic acid (MVA)-dependent signal-

ing. Recent data suggest that statins exhi-

bit inhibitory effects on cysteinyl

leukotrienes and IgE-dependent histamine

release in human mast cells.

Polyprenol (Pp) is a substitute of Doli-

chyl Phosphate Cycle and the rate limiting

factor in N-glycosylation. Recent data sug-

gest that Pp could prevent cell-mediated

cytotoxicity against skin fibroblasts in ato-

pic dermatitis (AD) and main side effects

of statins in vitro. The purpose of the pres-

ent study was to evaluate the mechanism

of action and efficacy of As with Pp as a

treatment for patients with AD.

Methods: SCORAD index was used to

measure the severity of the disease and to

evaluate the effect of treatment in 42 adult

patients. Evaluation of erythema, indura-

tion, excoriation, lichenification, scaling,

erosion were scored on a 0–3 scale each

week A 30% decrease in total score was

considered clinically significant. Leukotri-

ene E4 and dolichol (Dol) were assayed in

urinal excretion, immunoCAP total IgE

levels were measured in serum, dolichol

phosphate N-acetyl-glucosamine-1 phos-

phate transferase (GPT) activity was

defined in dermal fibroblasts by metaboling

labeling (ML) method with [2-(3)H]-man-

nose. As (10 mg/day, per os) with Pp

(5 mg/day, per os) were given in a rando-

mised, double-blind, placebo-controlled

study. The effect of the treatment was eval-

uated weekly up to 6 months.

Results: Initially patients with AD were

found to have a statistically significant

increase in leukotriene E4 (4-fold) and Dol

(6.2-fold) excretion, total Ig E level and

GPT activity in fibroblasts in comparison

to controls. The normalisation up to 90%

of Dol excretion was achieved after

2 weeks of treatment, IgE and E4 in

3 weeks, GPT after one month in 70% of

patients with remission for more than

1 year. Significant difference in AD scores

between As with Pp and placebo (P <
0.01) was recognised.

Conclusion: The present study demon-

strates alleviation of AD with the use of

the As with Pp. The activity of this combi-

nation involves the main links of AD path-

ogenesis. As with Pp could present novel

therapeutic options in the management of

atopic dermatitis.
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Expression of histamine-synthesizing

enzyme, histidine decarboxylase, by

keratinocytes and its regulation by

cytokines and factors relevant to atopic

skin disease

Gutowska-Owsiak, D; Greenwald, L; Watson, C;

Selvakumar, TA; Ogg, GS

MRC Human Immunology Unit, University of Oxford,

Oxford, United Kingdom

Background: Atopic eczema is a common

chronic skin disease where both genetic

and acquired disturbances lead to the

inflammation. At the immunological level

both the accumulation of immune cells and

reduced skin barrier function has been

observed; the cross-talk at the interface

seems to be critical for the disease patho-

genesis. Histamine has been long known to

be an abundant inflammatory mediator

accumulating in the skin of the patients

where it is thought to be primary immune

cell-derived. Very little is known about the

capability of keratinocytes to express the

histamine-synthesizing enzyme, histidine

decarboxylase (HDC) or factors that regu-

late its expression.

Method: Both immortalized and primary

human keratinocytes were investigated for

the expression of HDC at mRNA (qPCR)

and protein level (WB and ICC). Expres-

sion of the enzyme and the histamine-

dependent negative feedback loop was also

investigated in organotypic epidermal mod-

els (IHC). Furthermore, we have assessed

keratinocyte expression of HDC under

stimulation of calcium as well as cytokines

and factors relevant to atopic eczema.

Results: We have detected low levels of

HDC at the mRNA level. However,

expression of the protein was abundant,

especially in HaCaT keratinocytes, but also

in primary cells. While we did not observe

differential expression under low/high cal-

cium conditions, histamine downregulated

HDC in a stratified epidermis model. Fur-

thermore, we found that exposure of kerat-

inocytes to IL-4, IL-13, TSLP, TNF-a as

well as LPS and HDM extract enhanced

expression of HDC in cultured cells.

Conclusion: Keratinocytes express HDC,

an exclusive enzyme responsible for hista-

mine synthesis. While calcium dependence

is unlikely in human cells, environmental

factors as well as cytokines implicated in

allergic skin inflammation promote the

expression of the enzyme, suggesting the

possibility that histamine could be actively

secreted by keratinocytes under inflamma-

tory states and beyond. This finding there-

fore presents new point of therapeutic

intervention for atopic eczema patients.
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Dieckol, a phlorotannin of Ecklonia cava

suppresses spontaneous dermatitis in

NC/Tnd mice, a model for human atopic

dermatitis

Ahn, G1; Matsuda, A2; Jung, K1; Okamoto, N2; Jeon,

Y-J3; Matsuda, H2; Tanaka, A1

1Laboratory of Comparative Animal Medicine, Division

of Animal Life Science, Institute of Agriculture, Tokyo

University of Agriculture and Technology, Fuchu,

Japan; 2Laboratory of Veterinary Molecular Pathology

and Therapeutics, Division of Animal Life Science,

Institute of Agriculture, Tokyo University of Agriculture

and Technology, Fuchu, Japan; 3Faculty of Marine Life

Science, Jeju National University, Jeju, Korea

Background: Atopic dermatitis (AD) is a

chronic inflammatory skin disease charac-

terised by pruritic, dry and eczematous

skin lesions with an abnormal immune

response, in particular, over activation of

the Th2 pathway and over production of

immunoglobulin E (IgE). The immunologi-

cal capacities of Ecklonia cava known as a

brown seaweed and its phlorotannin, diec-

kol on the antiinflammatory, immunomod-

ulatory, and anti-allergic reactions have

been reported. However, little is known its

action on the symptoms of AD in NC/Tnd

mice.

Methods: We investigated the therapeutic

effect of dieckol on the spontaneous der-

matitis in conventional NC/Tnd mice.

Mice were orally and daily administrated

with dieckol (62.5 and 125 lg/mouse) for

4 weeks from 12 weeks of age (mean
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Allergy © 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd, 68 (Suppl. 97), 1–104



clinical skin score: 6). The clinical skin

score, scratching duration and frequency,

and trans-epidermal water loss (TEWL)

were analyzed every week. The histological

analysis and the infiltration of inflamma-

tory cells were evaluated by H&E, tolui-

dine blue, and congo red staining assays.

The mRNA expression and protein pro-

duction levels of cytokines and chemokines

were evaluated by real-time RT-PCR, lum-

inex multiplex cytokine analysis and immu-

nohistochemistry. The serum levels of total

IgE were examined by an ELISA.

Results: Administration of dieckol

(125 lg) significantly reduced the skin der-

matitis severity, scratching duration and

frequency and TEWL, whereas the 62.5 lg
of dieckol did not affect. In addition, diec-

kol greatly improved the epidermal hyper-

plasia and inhibited the dermal infiltration

of inflammatory cells including mast cells

and eosinophils in the affected skins.

Moreover, the suppression of dermatitis by

dieckol significantly was accompanied by

the decreased mRNA expression and pro-

tein production levels of Th2 cytokines

such as IL-4, IL-5, IL-6, IL-10, IL-31 and/

or Th1 cytokine, IFN-c and chemokines

such as MDC and/or TARC in skins,

spleens and draining lymph nodes as well

as those of IL-25, IL-33 and TSLP known

as the initiators of AD symptoms in skins.

Furthermore, dieckol significantly reduced

the higher serum level of total IgE in con-

ventional NC/Tnd mice, whereas it was

maintained in control group.

Conclusion: These results suggested that

dieckol may be the natural agent with ben-

eficial potentials for the treatment of AD.

4

Characterisation of soluble markers of

apoptosis during diet therapy in children

with atopic dermatitis

Sentsova, TB; Revyakina, VA; Denisova, SN; Vorozhko,

IV; Monosova, OY; Kirillova, OO; Timopheeva, AG

Allergy Department, Research Institute of Nutrition

RAMS, Moscow, Russia

Background: To estimate the dynamics of

soluble apoptosis markers in infants with

atopic dermatitis for updating mechanisms

of immunopathogenesis and improvement

of diet therapy.

Method: We observed 66 bottle-fed infants

aged 1.5–12 months old (boys – 47, girls –
19) with atopic dermatitis (AD). The sensi-

bilization to cow milk protein was revealed

in all 66 infants. Detected allergen-specific

IgG and IgE antibodies to cow milk pro-

tein, its fraction and goat milk protein

were the reason to include infants into the

1st group and feed with hydrolyzed for-

mula (27 infants). Thirty-nine infants in

the 2nd group, who were not sensibilized

to goat milk protein, were fed by goat

milk-based formula. Serum levels of solu-

ble apoptosis markers (sCD153, caspase-8,

sFas-L, caspase-9 and annexin-5) were

measured by immunoenzyme method

(ELISA).

Results: The activation of signal apoptosis

systems in infants with AD with increased

levels of sFas-L �e sCD153 was revealed.

Levels of caspase-8 and caspase-9 were sig-

nificantly lower than in control group, and

reflected the impaired elimination of modi-

fied immmunocompetent cells. The level of

annexin-5 was significantly lower in infants

with AD than in control group. The esti-

mation of the dynamics of investigated

parameters during diet therapy showed sig-

nificant increase of caspase-9 level in both

groups. The level of caspase-8 was

increased only in infants who were fed by

goat milk formula. Levels of sFas-L,

sCD153 and annexin-5 durind diet treat-

ment did not differ significantly between

groups.

Conclusion: The results showed that

sCD153, caspase-8, sFas-L, caspase-9 and

annexin-5 play a role in the realisation of

allergic inflammation in infants with AD.

The diet therapy with goat milk formula

promotes more physiological repair of the

effectory component of the apoptosis.
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Longitudinal analysis of atopic dermatitis

in ALSPAC shows that known genetic

variants are associated with early-onset

or persistent atopic dermatitis, but not

late-onset disease

Paternoster, L1; Heron, J2; Sara, B3; Evans, D1;

Henderson, J2

1University of Bristol, MRC Centre for Causal Analysis

in Translational Epidemiology, School of Social &

Community Medicine, Bristol, United Kingdom;
2University of Bristol, School of Social & Community

Medicine, Bristol, United Kingdom; 3University of

Dundee, Dermatology and Genetic Medicine, Dundee,

United Kingdom

Background: Several genetic variants have

been identified which predispose to atopic

dermatitis (AD). However, most of these

have been discovered in genome-wide asso-

ciation studies that have used relatively

crude case definitions. But, AD is a hetero-

geneous condition in which some individu-

als demonstrate a transient itchy

erythematous rash only in childhood,

whilst others follow a chronic, relapsing/

remitting course persisting into adulthood.

We used the Avon Longitudinal Study of

Parents & Children (ALSPAC) to identify

different longitudinal patterns of AD and

investigate associations with known AD

genetic variants between the different dis-

ease courses.

Method: We analysed rash questionnaire

data at 12 time-points through childhood

(6 months – 16 years) using latent class

analysis in Mplus to identify longitudinal

patterns of AD in approximately 9000 chil-

dren. Genetic variants that had previously

shown association with AD (in/near Filag-

grin (FLG), IL4/KIF3A, OVOL1, ACTL9,

C11orf30 & TNFRSF6B) were available.

Phenotype data from at least 6 of the time-

points and genetic data were available for

6273 children. Immunoglobulin E (IgE)

levels and skin prick response to common

airborne (grass, cat & dustmite) and food

(peanut, tree nut & egg) allergens were

measured at 7 years of age.

Results: Four classes were identified that

showed different patterns of association

with genetic variants; ‘early-onset tran-

sient’, ‘early-onset persistent’, ‘late-onset

transient’ & ‘never/infrequent’. FLG geno-

type showed the strongest association with

the ‘early-onset persistent’ class (b = 1.14,

P = 1 9 10�18), a weaker association with

‘early-onset transient’ (b = 0.65,

P = 7 9 10�6), but no association with

‘late-onset’ (b = 0.083, P = 0.79). A similar

pattern was seen for the other genetic vari-

ants. Airborne allergen sensitisation was

associated with all three AD classes. How-

ever, IgE levels and nut allergen sensitisat-

ion were only associated with ‘early-onset

transient’ and ‘early-onset persistent’ AD,

whereas the ‘late-onset’ class showed no

association.

Conclusion: Our results indicate that there

are distinct clinical sub-groups of AD with

different genetic aetiology. The strongest

associations with known AD variants were

seen for the ‘early-onset persistent’ class,

whereas the ‘late-onset’ class was not asso-

ciated with any variants. This will be infor-

mative for future epidemiological and

gene-finding studies of AD and may help

to clarify the different pathogenic mecha-

nisms in this heterogeneous disease.
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Infants who develop eczema at

12 months have a deficient T regulatory

cell response to microbial stimuli at the

time of birth

Ismail, IH1,2,3; Boyle, RJ1,2,4; Tang, ML1,2,5

1Murdoch Childrens Research Institute, Allergy and

Immune Disorders, Melbourne, Vic., Australia;
2University of Melbourne, Department of Paediatrics,

Melbourne, Vic., Australia; 3Universiti Putra Malaysia,

Department of Paediatrics, Serdang, Malaysia; 4Imperial

College London, Department of Paediatrics, London,

United Kingdom; 5Royal Children’s Hospital,

Department of Allergy and Immunology, Melbourne,

Vic., Australia

Introduction: Regulatory T cells (Treg)

cells may play an essential role in regulat-

ing early immune development and shaping

2 © 2013 The Authors
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the immune response toward a pro-allergic

or tolerant state. Pro-inflammatory cyto-

kines may be associated with tolerance

induction.

Objectives: We evaluated cord blood T

regulatory and proinflammatory responses

to microbial and non-microbial stimuli in

infants at high risk of allergic disease. We

investigated whether variations in these

responses are associated with development

of allergic disease in the first year.

Methods: Cord blood mononuclear cells of

72 neonates at high risk allergy whose

mothers participated in a prenatal probiot-

ic eczema prevention study were cultured

with TLR2 ligands – lipoteichoic acid

(LTA) and heat-killed Lactobacillus

rhamnosus GG (HKL); TLR4 ligand –
lipopolysaccharide (LPS); ovalbumin

(OVA); anti-CD3 or media for 48 h. Num-

bers of Treg, proinflammatory and regula-

tory cytokines were compared between

children who developed eczema at any time

and atopic sensitisation during the first

year of life and those who did not.

Results: Infants who developed eczema

(n = 24) had reduced percentages of Fox-

P3hiCD25hi Treg cells in response to LTA

(P = 0.01, adj P = 0.005) and HKL

(P = 0.04, adj P = 0.02), reduced IL-6

(P = 0.03), increased IL-10 (P = 0.049) and

a trend towards reduced TGF-b1
(P = 0.07) production following HKL

stimulation as compared to those without

eczema (n = 48). No differences in Treg

numbers or pro-inflammatory responses

following stimulation with LPS, OVA, or

anti-CD3 were seen. Infants who developed

sensitisation had lower percentages of Treg

following TLR stimulation (but not other

stimuli) compared to non-sensitised

infants.

Conclusions: Children who develop allergic

disease in the first year of life have defi-

cient Treg numbers and pro-inflammatory

responses to microbial stimuli but not

allergen from the time of birth, which may

contribute to failure of immune tolerance

development in infancy.
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Influence of the potential hydrogen on

skin barrier function and immune

responses in NC/Tnd mice, a model for

human atopic dermatitis

Jang, H; Matsuda, A; Jung, K; Matsuda, H; Tanaka, A

Tokyo University of Agriculture and Technology, Tokyo,

Japan

Background: Atopic dermatitis (AD) is a

chronic, relapsing and pruritic skin disease.

Excessive T helper type 2 (Th2) signaling

and skin barrier dysfunction play key roles

in the pathogenesis of AD. The stratum

corneum (SC) of mammalian skin normally

shows acidic pH. The acidic pH of the SC

regulates antimicrobial function and epi-

dermal functions that are involved in per-

meability barrier homeostasis and SC

integrity/cohesion. Increased pH of SC

adversely induces the abnormality of epi-

dermal functions. However, the influence

of the potential hydrogen (pH) on skin

barrier function and immune responses in

AD is not clear.

Method: Skin pH and transepidermal

water loss (TEWL) in both SPF and con-

ventional NC/Tnd mice, a model for

human AD, were measured. In the skins of

5, 7, 9, and 12 week-old NC/Tnd mice, the

expression levels of pH-sensitive serine pro-

teases (Kallilrein 5), lympho-epithelial Ka-

zal-type-related inhibitor (LEKTI),

protease activated receptor-2 (PAR-2) and

thymic stromal lymphopoietin (TSLP) were

analyzed by using a real-time PCR, western

blot analysis, and immunohistochemistry.

Results: Skin pH and TEWL in conven-

tional NC/Tnd mice from 7 weeks of age

were significantly increased when com-

pared with age-matched specific pathogen

free (SPF) NC/Tnd mice. Protein levels of

Kallikrein 5 and PAR-2 in epidermis of

conventional NC/Tnd mice were signifi-

cantly increased during the disease pro-

gression when compared to age-matched

SPF NC/Tnd mice. However, protein lev-

els of LEKTI in conventional and SPF

NC/Tnd mice were not altered. In addi-

tion, mRNA levels of TSLP in conven-

tional NC/Tnd mice were time-dependently

increased from 5 to 12 weeks of age. Kal-

likrein 5 and PAR-2 were co-localized in

the epidermis of conventional NC/Tnd

mice.

Conclusion: Increase in pH of the SC was

obvious in the mouse model for AD. Kal-

likrein 5, which is inactivated at acidic pH,

was increased in the affected skin, indicat-

ing the association of the pH elevation

with Kallikrein 5 activation. Unregulated

Kallikrein 5 is reported to activate PAR-2

and induce overexpression of TSLP, that is

a pro-Th2 cytokine. Therefore pH eleva-

tion of the SC may be responsible for the

early development of AD by the subse-

quent activator, Kallikrein 5.

3© 2013 The Authors
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Clinical studies in allergen specific immunotherapy
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The European survey on adverse

systemic reactions due to allergen

immunotherapy: the ‘EASSI’ pilot survey

Calder�on, MA1; Rodriguez del Rı́o, P2; Vidal, C3; Pfaar,

O4; Just, J5; Worm, M6; Linneberg, A7; Passalacqua, G8;

Demoly, P9; EASSI
1Imperial College – National Heart and Lung Institute,

London, United Kingdom; 2Hospital Universitario Ni~no

Jesus, Allergy, Madrid, Spain; 3Hospital Clinico

Universitario de Santiago de Compostela, Allergy,

Santiago de Compostela, Spain; 4Zentrum f€ur

Rhinologie und Allergologie, Universit€ats HNO-Klinik

Mannheim, Wiesbaden, Germany; 5Centre de l’Asthme

et des Allergies, Hôpital d’Enfant Armand Trousseau,

Paris, France; 6Allergy-Center-Charit�e, Charit�e-

Universit€atsmedizin Berlin, Department of Dermatology

and Allergology, Berlin, Germany; 7Glostrup University

Hospital, Copenhagen University Hospital, Research

Centre for Prevention and Health, Glostrup, Denmark;
8Allergy and Respiratory Diseases, University of Genoa,

Genoa, Italy; 9Hospital Arnaud de Villeneuve, University

Hospital of Montpellier and INSERM U657, Montpellier,

France

Background: At present, there is no Euro-

pean report on clinically relevant systemic

reactions due to the regular use of subcuta-

neous or sublingual allergen immunother-

apy (SCIT and SLIT, respectively) outside

clinical trials. Using an electronic survey

and a ‘harmonised terminology’ according

to MedDRA we aimed to prospectively

collect systemic adverse reactions due to

(allergen immunotherapy) AIT from real

life clinical settings.

Methods: Under the framework of the EA-

ACI, a team of European specialists in

AIT, pharmacovigilance, epidemiology and

drugs regulation, set up a survey to be con-

ducted, first as a pilot, in four countries

(France, Italy, Germany and Spain). A

designated ‘country coordinator’ is respon-

sible for following specific country ethics

requirements and to select at least 30 doc-

tors per country. Patients have been

recruited the same day they received their

first dose of either SCIT or SLIT. The sur-

vey started on 01/09/12 and is planned to

be finished on 31/01/14. Patient inclusion

criteria are: adults and children, with IgE

mediated pollen and/or house dust mite,

Alternaria, and/or animal dander respira-

tory allergies who will initiate AIT. The

Survey Monkey� online survey instrument

is used by participant doctors to submit

information directly into a central base via

a blinded coded programme which allows

to follow any adverse reaction due to AIT

without compromising patients’ and doc-

tors’ anonymity. A list of symptoms and

their definition was selected from the Med-

DRA dictionary in order to report all

adverse reactions in this survey.

Results: Three questionnaires have been

generated: the Doctor Questionnaire, the

Patient Questionnaire and the Reaction

questionnaire; as well as a handbook and a

mistake report form. A list of 30 terms for

single symptoms has been selected to

report adverse reactions. As of Jan 15th

2013, a total of 144 doctors have been

recruited, 1233 patients included and 15

adverse reactions due to AIT have been

reported.

Conclusion: This is the first report in Eur-

ope collecting systemic adverse reactions

due to AIT in a prospective real life set-

ting. This survey will bring interesting data

to the scientific community and could pro-

vide the platform for a future pan-Euro-

pean registry on AIT safety.

8

ERS/ATS joint statement definition of

moderate asthma exacerbation

operationalised for use in a randomised,

double-blind, placebo-controlled trial

(MITRA trial) of the house dust mite

allergy immunotherapy tablet

Virchow, JC1; Backer, V2; de Blay, F3; Prieto, L4;

Villesen, H5; Ljørring, C5; Kuna, P6

1Department of Pneumology, University Medical Clinic,

Rostock, Germany; 2Department of Research in Lung

Medicines, Bispebjerg Hospital, Copenhagen, Denmark;
3Chest Diseases Department, University Hospital of

Strasbourg, Strasbourg, France; 4Departamento de

Medicina, Universidad de Valencia, Valencia, Spain;
5ALK, Global Clinical Development, Hørsholm,

Denmark; 6Division of Internal Medicine, Barlicki

University Hospital, Lodz, Poland

Background: The house dust mite (HDM)

allergy immunotherapy tablet (AIT) (ALK,

Denmark) is being investigated for

improved control of HDM-induced allergic

asthma in the randomised, double-blind,

placebo-controlled MITRA trial. The pri-

mary analysis is estimating the relative risk

of asthma exacerbations by time-to-event

methodology. Asthma is not included in

the ′guideline for development of products

for immunotherapy′, and immunotherapy

is not included in the ′guideline for clinical

investigation of products for treatment of

asthma′, leaving a regulatory gap for

immunotherapy trials in patients with

asthma. Previous trials in asthma have lar-

gely focused on severe exacerbations, but

the aim in the MITRA trial was to capture

asthma exacerbations at an earlier stage.

The clinical definition of a moderate

asthma exacerbation in the MITRA trial is

based on the ERS/ATS 2009 joint state-

ment (Reddel et al. 2009).

Method: In the ERS/ATS joint statement

a moderate asthma exacerbation is an

event that 1: results in a temporary change

in treatment (not including systemic corti-

costeroid); 2: includes one or more of the

following for at least 2 days: deterioration

in symptoms, deterioration in lung func-

tion, or increased rescue bronchodilator

use; 3: has a magnitude of change that dif-

fers depending on each patient’s baseline

variation. This was operationalized into

clinical measures applicable to a large,

multi-site, phase III clinical trial.

Results: For the MITRA trial, a moderate

exacerbation is defined as at least one of

the following criteria fulfilled and leading

to a change in treatment:

1 nocturnal awakening(s) due to asthma

requiring SABA for 2 consecutive

nights or increase of ≥0.75 from base-

line in daily symptom score on two

consecutive days;

2 increase from baseline in occasions of

SABA use on two consecutive days

(minimum increase of 4 puffs/day);

3 ≥20% decrease in PEF from baseline

on at least two consecutive mornings/

evenings or ≥20% decrease in FEV1

from baseline;

4 visit to the emergency room/trial site

for asthma treatment not requiring sys-

temic corticosteroids. The individual

baseline values are symptom use,

SABA use or PEF during 14 days

before randomisation.

Conclusion: This definition of a moderate

asthma exacerbation was endorsed by the

EMA Scientific Advice Working Party in

February 2011. The MITRA trial is cur-

rently on-going, and results on the useful-

ness of the endpoint and on the efficacy of

HDM AIT will be available late 2013.

4 © 2013 The Authors
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Generation of a safe and efficacious

allergy vaccine for birch pollen and

associated food allergies

Hofer, H1; Hauser, M1; Pichler, U1; Asam, C1; Himly, M2;

Ebner, C3; Briza, P2; Ferreira, F1; Wallner, M1

1University of Salzburg, Christian Doppler Laboratory

for Allergy Diagnosis and Therapy, Salzburg, Austria;
2Department of Molecular Biology, University of

Salzburg, Salzburg, Austria; 3Allergieambulatorium

Reumannplatz, Vienna, Austria

Background: In the Northern Hemisphere,

Bet v 1 from birch pollen is the main sensi-

tiser for tree pollen allergy. People allergic

to birch pollen also often develop adverse

reactions to structurally related allergens

from fruits, nuts, and vegetables, resulting

in the oral allergy syndrome (OAS). Spe-

cific immunotherapy (SIT) is the only cura-

tive approach to meet the disease.

Therapy-induced IgE-mediated side-effects

in conventional SIT can be diminished by

replacing pollen extracts with hypoaller-

genic recombinant molecules.

Method: With the intention of simulta-

neously curing birch pollen allergy and

related adverse reactions to apple and

hazelnut, a hybrid hypoallergen was

designed by combining parts of the three

parental allergens. Further, a mutation to

alter the structure of the molecule (MBC4)

was introduced. The hybrid protein, as well

as parental allergens were produced rec-

ombinantly, purified to homogeneity, and

characterised physico-chemically. To exam-

ine the IgE-binding properties of MBC4,

ELISA and mediator release assays were

performed with sera of allergic patients.

Moreover, a mouse model was established

to monitor the immunologic behavior of

MBC4 in vivo.

Results: The new hybrid molecule showed

alternation in secondary structural ele-

ments characteristic for Bet v 1 -like aller-

gens. Moreover, it was less reactive with

human IgE than its parental allergens but

still able to induce a strong cross-reactive

IgG response in mice. Upon restimulation

of spleenocytes of MBC4 immunised ani-

mals with parental allergens, high numbers

of IFN-c secreting cells were induced indic-

ative for a strong cross-reactive Th1

immune response. However, IL-4 or IL-5

producing cells induced by MBC4 immuni-

sation did not cross-react upon restimula-

tion with parental allergens.

Conclusion: MBC4 was proven to react as

hypoallergen as determined by ELISA as

well as mediator release assays. Significant

changes in the protein structure of MBC4

had no negative influence on its immuno-

genicity. The hybrid molecule induced high

levels of cross-reactive IgG antibodies in a

mouse model. Therefore, MBC4 represents

a promising candidate for a protein-based

vaccine to simultaneously treat birch pollen

and associated food allergies.

10

Sublingual immunotherapy with a five

grass allergen extract on reduces local

inflammation as measured by exhaled

breath temperature in grass pollen

allergic patients

Kralimarkova, TZ1; Staevska, M1; Rankova, L2; Lazarova,

T1; Racheva, R1; Mustakov, T1; Rasheva, M1; Filipova,

V1; Koleva, M1; Mincheva, R1; Dimitrov, VD1; Popov,

TA1

1Medical University Sofia, Clinic of Allergy and Asthma,

Sofia, Bulgaria; 2National Hospital of Transport – Sofia,

Sofia, Bulgaria

Background: Pollinosis is a classical atopic

condition in which allergen immunother-

apy has been proven to decrease in-season

complaints and to change the natural

course of the disease. However, clinical

studies rely on assessment of subjective

symptoms and substantial placebo effect

has been documented in double blind stud-

ies. Our previous data suggest that exhaled

breath temperature (EBT) increases during

the pollen season in subjects with pollino-

sis. The aim of our study was to explore

whether sublingual immunotherapy (SLIT)

would influence the increase of EBT during

the grass pollen season.

Method: We recruited 56 subjects (33 men,

mean age 30 � 12 years) with grass pollen

allergy for this double-blind placebo-con-

trolled clinical trial. All subjects had posi-

tive skin prick tests restricted to grass

pollen allergen extracts. Spirometry was

performed using Schiller SP 10 equipment

(Switzerlznd). EBT was assessed with por-

table hand-held device at controlled (22–
23°C) indoor temperature (X-halo, Del-

medica Investments Ltd, Singapore). Blood

samples were collected to measure eosino-

phil counts. Evaluations were performed

before the grass pollen season, at the peak

of it and about 2 months after the pollen

counts have subsided. Subjects were rando-

mised to be treated with five component

grass allergen solution or with placebo

applied sublingually for at least 3 months

before, and during the pollen season.

Results: Out of 56 recruited patients, 51

completed the study visits before and dur-

ing the pollen season, 45 returned for the

post-seasonal control visit. Overall, EBT

increased from 34.32 � 0.08°C to

34.71 � 0.05°C, P < 0.001. In placebo

group EBT changed from 34.26 � 0.10°C
to 34.80 � 0.07°C (increase of 0.54°C,
P < 0.001) and in the SLIT group, the

EBT changed from 34.40 � 0.12°C to

34.61 � 0.71°C (increase of 0.21°C,
P = 0.052). The difference between active

(0.54 � 0.09°C) and placebo (0.21 �

0.10°C) was statistically significant

(P = 0.03). EBT of all subjects returned to

pre-seasonal levels after the grass pollen

season. Spirometry values and blood eosin-

ophil counts did not change significantly at

any of the visits, nor between the treatment

arms.

Conclusion: Our study provides evidence

for the effectiveness of SLIT with grass

pollen allergen extracts on the basis of

EBT, an objective measure allegedly

reflecting the level of airway inflammation.

11

Efficacy of house dust mite sublingual

tablets in an environmental exposure

chamber study of patients with house

dust mite-associated allergic rhinitis

Roux, M1; Yang, WH2; Viatte, A1; Cadic, V1; Zeldin, RK1

1Stallergenes, Antony, France; 2Allergy and Asthama

Research Centre, Ottawa, ON, Canada

Background: House dust mite (HDM) sub-

lingual immunotherapy (SLIT) tablets have

proven efficacious in treating HDM-associ-

ated allergic rhinitis in a natural field

study. This phase II study assessed the

dose-response relationship by testing sev-

eral doses in an environmental exposure

chamber (EEC).

Methods: In this DBPC study, adults with

HDM-associated allergic rhinitis for at

least 1 year, a positive prick skin test, and

mites-specific IgE antibodies ≥0.7 kU/l

were randomised 1:1:1:1 to receive a daily

sublingual tablet containing either placebo

or HDM allergens at a dose of 100IR,

300IR or 500IR (IR = Index of Reactivity)

for 6 months. Participant selection and

efficacy evaluation were based on rhinitis

total symptom scores (RTSS) upon expo-

sure to D. pteronyssinus over 4 h in the

EEC during screening and after 6 months,

respectively. The areas under the curve of

RTSS corresponding to all time points

(RTSS_AUC0–4 h) and the last 2 h

(RTSS_AUC2–4 h) of each EEC were deter-

mined. Changes from baseline (ChBl) to

the end of treatment in these values served

as the primary (ChBl_RTSS_AUC0–4 h)

and secondary (ChBl_RTSS_AUC2–4 h)

efficacy endpoints. Differences between

placebo and active groups were analyzed

by ANCOVA. Safety was assessed by

means of adverse event (AE) reporting.

Results: Three hundred and fifty-five par-

ticipants were randomised: Placebo

(n = 87), 100IR (n = 89), 300IR (n = 86),

and 500IR (n = 93). The least squares

mean differences vs placebo for the 100IR,

300IR and 500IR groups on the primary

efficacy endpoint indicated reductions in

symptom severity of 20%, 29% and 33%,

respectively. The corresponding relative

5© 2013 The Authors
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reductions over the last 2 h of the 6 month

challenge were 31%, 41%, and 42%,

respectively. The incidences of AEs were

similar across the active treatment groups

with throat irritation, oral pruritus, and

mouth oedema the most frequent treat-

ment-related AEs.

Conclusion: After 6 months of treatment,

a dose effect of sublingual tablets of HDM

allergen extract was observed in this aller-

gen challenge study. The 500IR dose was

associated with the greatest reduction in

symptom score. The efficacy observed over

the last two hours of exposure reinforces

the robustness of the effect. All doses were

well-tolerated.

12

Grass pollen carbamylated monomeric

allergoid sublingual tablets for the

treatment of allergic rhino-conjunctivitis:

a prospective, randomised, controlled,

double-blind dose-finding study in 155

patients

Eichel, A1; Schmalz, P2; M€osges, R1

1University of Cologne, IMSIE, Cologne, Germany;
2University of Cologne, ZKS, Cologne, Germany

Background: The efficacy, the safety, and

tolerability of sublingually administered,

monomeric carbamylated allergoids have

been documented in several DBPC trials.

Purpose of this study was to confirm the

optimal dose of the current marketed prod-

uct in a conjunctival provocation test

(CPT).

Method: Patients 18–70 year-old with a

history of 2 or more years of moderate to

severe allergic rhino-conjunctivitis due to

grass pollen with/without controlled

asthma and a positive skin test were

recruited to receive tablets containing grass

carbamylated allergoid with a daily dose of

300UA, 600UA, 1000UA or 2000UA for

84 consecutive days between January and

April 2012. Primary endpoint of this pro-

spective, randomised, double-blind, con-

trolled trial was the improvement of the

reaction to CPT challenge with grass-pol-

len concentrations of 100 SQ, 1000 SQ and

10000 SQ evaluated by the investigators on

a rating-scale according to Riechelmann.

Secondary endpoints were patients’ rating

of treatment satisfaction and investigators’

rating of efficacy (0–3), their rating of tol-

erability (0–3), and frequency of adverse

reactions.

Results: Data of 151 of the 155 patients

included in the treatment phase were ana-

lyzed in the ITT population (mean age

40.3 year, 54%males, mean disease duration

21 year). Their reaction to conjunctival chal-

lenge significantly improved after 3 months

of treatment in all four treatment groups

(70.4%, 62.9%, 76.7%, and 66.7% of

patients resp.), consistent with investigators’

judgement of efficacy (mean scores 2.11,

1.95, 2.37, 2.03). Improvement under 1000

UA daily dose was rated significantly better

(P < 0.03) as compared to that of the other

doses. Thirty-eight treatment-emergent

adverse events occurred in 27 of the patients

(17.4%) again with the lowest incidence in

the 1000 UA group. All these were classified

as mild or moderate with an equal distribu-

tion of local and systemic side-effects. Only

one patient experienced a local side effect

after the first application. Of 98.7% of

patients rated the tolerability ‘very good’ or

‘good’. No serious adverse events nor drop-

outs due to safety-reasons occurred.

Conclusion: Carbamylated monomeric

allergoid tablets of grass pollen are well

tolerated and effective in improving the

allergic condition when taken sublingually

for 3 months. Of 1000 UA daily dose dem-

onstrated the best results in the efficacy

and safety analysis.

6 © 2013 The Authors
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A role for disrupted DNA methylation at

key immune genes in the pathogenesis

of IgE food allergy

Martino, D1,2; Saffery, R1; Prescott, S2

1Murdoch Childrens Research Institute, Cancer and

Disease Epigenetics, Melbourne, Vic., Australia;
2University of Western Australia, Perth, WA, Australia

Background: IgE-mediated food allergies

are thought to arise through complex gene-

environment interactions occurring during

critical periods of immune development.

Epigenetics may be one important mecha-

nism through which such gene-environment

interactions are mediated. DNA methyla-

tion is a well-characterised epgienetic mark

that plays a central role in normal immune

development, and is sensitive to environ-

mental Disruption. Variations in DNA

methylation and loss of gene regulation

has been described in a number of

immune-mediated diseases, and previous

studies have indicated maternal exposures

can epigenetically program the risk for dis-

ease at key immune genes in the develop-

ing fetus.

Method: This study is a longitudinal case-

control design from an Australian cohort of

children with IgE food allergy and age-

matched healthy controls (n = 60). CD4+
cells were collected at birth and at the 12-

month time of diagnosis and DNA methyla-

tion was measured genome-wide using high

density microarrays together with parallel

genome-wide expression measurements.

Results: A total of 240 DNA methylation

differences were identified between allergics

and non-allergics. A large proportion

(65.8%) of these were found to overlap

annotated SNPs which we believe are in

linkage with polymorphisms. The top path-

way enriched in these disease-associated

markers was ′Intestinal immune network

for IgA production′ and included the

CD80, TNFRSF17, IL5RA. Eighty-two

loci were not SNP associated and these

epigenetic variants occurred calcium signal-

ing genes CACNA1A1, CACNA1B1,

KCNN3. Comparisons of birth and 12-

month samples revealed a proportion of

disease-associated methylation variants

were also present at the fetal stage suggest-

ing they are persistent marks of fetal

origin.

Conclusion: This study provides evidence

that disruption in DNA methylation may

be an important component to the risk for

food allergy. We have demonstrated that

several disease-associated variants are pres-

ent prior to the clinical manifestation of

disease and are therefore programmed

before birth. Functional studies are now

needed to ascertain the effects of these

variations on immune regulation.

14

Relationships between genetic

polymorphisms of TSLP, IL-10, IL-13,

CD14, SPINK5, SCCA and STAT6

molecules which are effective in allergic

inflammation and phenotypic features in

children with egg allergy

Arik Yilmaz, E; Sahiner, UM; Cavkaytar, O; Buyuktiryaki,

B; Yavuz, ST; Birben, E; Tuncer, A; Kalayci, O;

Sackesen, C

Department of Pediatric Allergy, Hacettepe University

Faculty of Medicine, Ankara, Turkey

Background: Even though lots of studies

have investigated the genetics of asthma

and other allergic diseases, there is limited

information regarding the genetic basis of

food allergy. Our aim is to investigate

whether there is a relationship between

genetic polymorphisms of molecules related

to Th2 immune response and phenotypes

of egg allergy in children.

Method: DNA samples were taken from

IgE mediated egg allergic children and

healthy children. The diagnosis of egg

allergy was made in the presence of posi-

tive skin prick test, specific IgE ≥0.35 kU/l

with history of egg related symptoms or

positive egg challenge tests. We investi-

gated the most common polymorphisms of

TSLP, IL-10, IL-13, CD14, SPINK5,

SCCA and STAT6 molecules.

Results: DNA samples were analyzed in

240 children with egg allergy and 230

healthy controls. The frequency of

rs11466749 AA genotype in 4th exon of

TSLP gene was significantly increased in

children with egg allergy (0.682) compared

with healthy controls (0.545) (P = 0.003).

Eosinophil count was significantly higher

in healthy children with rs11466749 AA

genotype in TSLP gene compared to those

with the AG+GG genotype [182 (100–300)
vs 113 (100–214) (P = 0.032)]. Similarly

eosinophil count was significantly higher in

egg allergic children with rs11466749 AA

genotype in TSLP gene compared to those

with the AG+GG genotype [600 (371–
1100) vs 450 (300–900) (P = 0.033)]. Addi-

tionally initial egg sIgE level was higher in

egg allergic children with rs11466749 AA

genotype in TSLP gene compared to those

with AG+GG genotype [4.2 kU/l (1.4–
13.5) vs 1.9 kU/l (0.9–8.5) (P = 0.021)].

Conclusion: This study showed that TSLP

gene rs11466749 AA genotype was more

frequent in egg allergic children than

healthy controls and it was associated with

high eosinophil count and initial egg sIgE

in children with egg allergy. Our results

suggest that thymic stromal lymphopoeitin

(TSLP) may be critical molecule of inflam-

mation in the development of IgE-medi-

ated egg allergy.

15

The role of indoleamine 2,3-dioxygenase

(IDO) gene polymorphisms and

tryptophan/kynurenine pathway in food

allergic and tolerant children

Buyuktiryaki, B1; Sahiner, UM1; Girgin, G2; Cavkaytar,

O1; Arik Yilmaz, E1; Yavuz, ST1; Cetin, C3; Birben, E1;

Baydar, T2; Tuncer, A1; Sackesen, C1

1Department of Pediatric Allergy, Hacettepe University

Faculty of Medicine, Ankara, Turkey; 2Department of

Toxicology, Hacettepe University Faculty of Pharmacy,

Ankara, Turkey; 3Department of Dietetics, Hacettepe

University Faculty of Health Technology, Ankara,

Turkey

Background: Indoleamine 2,3-dioxygenase

(IDO) is the rate-limiting enzyme in degra-

dation of tryptophan (Trp) to kynurenine

(Kyn). Tryptophan/Kynurenine pathway is

effective in immune tolerance process by

virtue of modulating regulatory T cell gen-

eration and function. However, the role of

this pathway in food allergy has not eluci-

dated yet.

Method: The diagnosis of IgE-mediated

food allergy was made with positive SPTs,

sIgE > 0.35 kU/l in conjunction with a

consistent history and food challenge tests.

Serum Trp and Kyn concentrations were

determined by HPLC. In order to evaluate

the effect of diet on the level of serum Trp

and Kyn a list concerning food consump-

tion of each child for the last 24 h was

checked for the amount Trp intake. Ten

7© 2013 The Authors
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polymorphisms in IDO 1 and 2 genes were

determined.

Results: Kyn/Trp quotient that indicates

the activity of IDO enzyme was higher in

healthy children [48.7 umol/mmol (40.6–
59.9)] than food allergic children [42.7

(35.5–55.8)] (P = 0.005). When food aller-

gic group was categorised as ‘reactive’ and

‘tolerant’, the results revealed that Kyn/

Trp quotient was higher in tolerant group

[44.8 (38.2–56.2)] than reactive children

[42.2 (34.7–54.1)]. In order to determine

the effect of food intake, we performed the

same analyses with the sera which were

collected after 8–12 h fasting, and the

results were found compatible with the ini-

tial results. General linear model analysis

disclosed that dietary protein and trypto-

phan intake in the diet of the children had

no influence on Trp, Kyn concentrations

and Kyn/Trp quotient. The frequency of

polymorphisms in IDO 1 and 2 genes were

similar in food allergic and healthy chil-

dren. In the group of food allergy, the

polymorphism rs2955903 GG genotype

was significantly more frequent in food tol-

erant children (0.600) than reactive ones

(0.327) (P = 0.011). In the group of

healthy children Kyn/Trp quotient was

higher in children with rs11992749 AA+AC

genotype [51 (41–59)] than children with

CC genotype [41 (38–53)] (P = 0.027).

There was no relationship between Trp,

Kyn, and Kyn/Trp quotient and IDO

genotypes in food allergic children.

Conclusion: Our results show that IDO

enzyme activity is higher in healthy controls

than food allergic children. Moreover IDO

activity is higher in food tolerant children

than reactive ones. Our study suggests that

the increased activity of Tryptophan/Ky-

nurenine pathway may be related with the

development of tolerance in food allergy.

16

The association between serum vitamin

D and food allergy is modified by

polymorphisms in vitamin D metabolism

pathway genes

Koplin, J1; Suaini, N1; Ellis, J1,2; Matheson, M3; Lowe,

A1,3; Vuillermin, P1,4; Gurrin, L1,3; Dharmage, S1,3; Allen,

K1,5,6; for the HealthNuts Study Group
1Murdoch Childrens Research Institute, Parkville,

Australia; 2Department of Physiology, University of

Melbourne, Parkville, Australia; 3University of

Melbourne, Centre for Molecular, Environmental,

Genetic and Analytic Epidemiology, Parkville, Australia;
4Barwon Health and Deakin University, Child Health

Research Unit, Geelong, Vic., Australia; 5Department of

Allergy and Immunology, Royal Children’s Hospital,

Parkville, Australia; 6Department of Paediatrics,

University of Melbourne, Parkville, Australia

Background: Emerging evidence suggests

that low vitamin D is associated with

allergen sensitisation, and that this

association may be modified by genetic fac-

tors. We have recently found that infants of

Australian-born parents with vitamin D

insufficiency (VDI; <50 nM/l) were more

likely to be food allergic (aOR 3.08, 95% CI

1.10, 8.59, P = 0.032) than those with ade-

quate vitamin D levels. No previous studies

have examined whether the relationship

between VDI and challenge proven food

allergy is modified by genotype. Using data

from the HealthNuts population-based

infant cohort, we aimed to examine whether

the association between VDI and food

allergy is modified by polymorphisms in

vitamin D metabolism pathway genes.

Method: A population sample of 5276 1-

year-old infants underwent skin prick test

(SPT) to peanut, egg and sesame. All those

with a detectable wheal, and a random

sample of SPT negative participants,

attended a hospital-based food challenge.

Blood samples were available for 577

infants (344 with challenge-proven food

allergy; 74 sensitised but tolerant to food

challenge; 159 negative on SPT and chal-

lenge). Serum 25(OH) D levels were mea-

sured using liquid chromatography tandem

mass spectrometry. DNA was genotyped

for 28 single nucleotide polymorphisms

(SNPs) in five genes involved in the vita-

min D metabolism pathway (VDR, GC,

CYP24A1, CYP2R1 and CYP27B1). Asso-

ciations between these SNPs and food

allergy, and interactions between VDI and

SNPs, were examined using logistic regres-

sion.

Results: The CYP24A1 intron variant

rs2244719 was associated with an increased

odds of food allergy among sensitised

infants (OR 2.0, 95% CI 1.2–3.3,
P = 0.007).

The association between VDI and food

allergy was modified by CYP24A1 and

CYP2R1 genotype. Significant interactions

were identified between VDI and four

SNPs in these genes. For CYP24A1, VDI

was associated with food allergy only

among infants with the minor allele (T) in

rs2426496 (OR 1.8) and rs6068821 (OR

1.7). For CYP2R1, VDI was associated

with food allergy only among infants with

the genotypes CC in rs1562902 (OR 7.7)

and GG in rs12794714 (OR 3.1).

Conclusion: The CYP24A1 intron variant

rs2244719, previously associated with

serum vitamin D levels, was associated

with challenge-proven food allergy. There

is also evidence that the effect of VDI on

food allergy is modified by genotype. These

findings provide support for a causal rela-

tionship between vitamin D and food

allergy.

18

Does interleukin 33 play a role in peach

food allergy?

Uasuf, CG1; Di Sano, C1; Albeggiani, G1; Pace, E2;

Gangemi, S3; Gjomarkaj, M2

1IBIM-C.N.R, Allergology Unit, Palermo, Italy; 2IBIM-

C.N.R, Pneumonology Unit, Palermo, Italy; 3University

of Messina, Messina, Italy

Background: Interleukin-33 (IL-33) is a

member of the IL-1 cytokine family, which

includes IL-1 and IL-18, and is considered

to be important for host defense against

nematodes by inducing Th2 cytokine pro-

duction via the IL-33 receptor. IL-33

receptor is a heterodimer of IL-1RL1 and

IL-1RAcP. On the other hand, excessive

and/or inappropriate production of IL-33

is considered to be involved in the develop-

ment of various disorders, such as allergic

and autoimmune diseases.The aim of the

study was to know if there is any differ-

ence in the level of IL-33 in normal, aller-

gic and peach food allergic patients.

Method: We measured IL 33 in pg/ml in

normal (n = 21), allergic patients (rhinitis

and/or asthma; n = 27) and peach food

allergic patients (n = 20). All patients were

without corticosteroids therapy.

Results: The level of IL 33 was signifi-

cantly different (P < 0.0005) in normal

(mean = 15.94 pg/ml) allergic

(mean = 39.96 pg/ml) and peach food alle-

gic patients (mean = 579.6 pg/ml).

Conclusion: IL 33 seems to be an impor-

tant role in the development of peach food

allergy.

8 © 2013 The Authors
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Quantification of bee allergen Api m 1 in

bee venom by high-performance liquid

chromatography

de Bruijn, J; van den Hout, R; Quaak, S; Luykx, D

HAL Allergy BV, Development, Leiden, The Netherlands

Background: Bee (Apis mellifera) venom is

an important source for insect venom aller-

gies. Compared to respiratory and food

allergen sources, the protein composition

of bee venom is relatively simple. One rele-

vant allergen in bee venom is Api m 1 or

more commonly known as phospholipase

A2. A reversed-phase high-performance

liquid chromatography (HPLC) method

was developed and tested for its suitability

to quantify Api m 1.

Method: Samples: Api m 1 standard was

purified from bee venom. Bee venom raw

material and bee venom drug product

(containing albumin) were tested along

with the standard on HPLC.

HPLC: Reversed-phase HPLC was per-

formed on an Agilent 1200 system. The

samples were analysed on an YMC column

(YMC Co. Ltd. Kyoto, Japan) and Xbrid-

geTM C8 column combined with UV detec-

tion at 210 nm. A gradient was applied in

presence of acetonitrile and trifluoracetic

acid.

Results: The HPLC chromatogram of the

Api m 1 standard showed two peaks. The

first peak accounted for 85–90% of the

total peak area. The two Api m 1 peaks

were better separated with the YMC col-

umn than with the Xbridge column. The

total peak area was related to the Api m 1

concentration. A linear relationship was

observed in the protein concentration

range of 12.5–600 lg/ml. The repeatability

was shown to be good (CV ≤ 5%). An

HPLC chromatogram of bee venom raw

material showed that the Api m 1 peaks

were well separated from the other protein

peaks. Based on the HPLC chromato-

grams, 12% of the total protein in bee

venom was determined to be Api m 1 (w/

w). Humane serum albumine which is

added as a stabiliser to the bee venom drug

product did not interfere with the Api m 1

peaks in the HPLC chromatogram.

Conclusion: The developed reversed-phase

HPLC method is a suitable method to

quantify relevant allergen Api m 1 in bee

venom raw material and drug product.

20

Serologic evaluation of mastocytosis-

associated hymenoptera venom allergy

using a panel of six molecular

components from Apis mellifera (Api m 1–
4) and Vespula vulgaris (Ves v 1, Ves v 5)

Michel, J1; Darsow, U1; Blank, S2; Spillner, E2;

Grunwald, T3; Bredehorst, R2; Ring, J1; Brockow, K1;

Ollert, M1

1Dermatology and Allergy, Technische Universit€at

M€unchen, M€unchen, Germany; 2Biochemistry and

Molecular Biology, Universit€at Hamburg, Hamburg,

Germany; 3PLS Design GmbH, Hamburg, Germany

Background: Anaphylaxis caused by hyme-

noptera venom allergy may be associated

with systemic mastocytosis (SM) and/or

elevation of baseline serum tryptase (BST).

Up to now, no information has become

available on single venom allergen sIgE

reactivity in SM patients with a history of

a previous systemic insect sting reaction.

We aimed to address the component-

resolved sIgE sensitisation pattern in hyme-

noptera venom-allergic patients with SM

and/or elevated BST levels using six aller-

gens on a widely used IgE immunoassay

platform.

Method: Sera (n = 58) from SM patients

with a history of a systemic reaction after

an insect sting and elevated BST levels

(mean 35.5 µg/l; range 4.63–250 µg/l) were
analysed for sIgE to bee venom (BV)

extract (i1), vespid/yellow jacket venom

(VV) extract (i3), rApi m 1 (phospholipase

A2), rApi m2 (hyaluronidase), rApi m 3

(acid phosphatase), sApi m 4 (mellitin),

rVes v 1 (phospholipase A1), and rVes v 5

(antigen 5) on Immulite3g (cut-off: 0.1 kU/

l). All recombinant allergens were pro-

duced in Sf9 cells. Api m 4 was made by

peptide synthesis. All allergens lacked core

fucosyl CCDs. Controls (n = 27) were

tested in parallel and consisted of patients

with confirmed hymenoptera venom allergy

without SM and a normal BST level.

Results: Twenty-eight patients (48%) were

positive to VV extract only, 4 (7%) to BV

extract only, 17 (29%) to both BV and

VV, and 9 (16%) were negative to both

BV and VV. Component testing revealed

sIgE sensitisation frequencies for the indi-

vidual allergens in the extract-positive

groups as follows: rApi m 1, 67% (14/21);

rApi m 2, 76% (16/21); rApi m 3, 67%

(14/21); sApi m 4, 14% (3/21); rVes v 1,

89% (40/45); rVes v 5, 98% (44/45). Of the

nine extract-negative patients, 4/9 (44%)

were further resolved. 3/9 patients showed

reactivity to rVes v 5, and one patient was

double positive to rVes v 1 and rVes v 5.

Thus, only 5/58 (9%) remained serologi-

cally negative (improving the diagnostic

sensitivity from 84% to 91%). The compo-

nent-resolved sIgE allergen reactivity in the

control patient group was not significantly

different from the SM/elevated BST group.

Conclusion: Hymenoptera venom allergic

patients with SM and/or elevated BST dis-

play a complex sIgE sensitisation pattern

which is quite similar to the one found in

hymenoptera venom-allergic patients with-

out SM and/or elevated BST. The use of

molecular components may further

increase the diagnostic sensitivity in the

SM/elevated BST patient group.

21

IgE reactivity to a broad panel of CCD

free bee venom allergens reveals diverse

sensitisation profiles in bee venom

allergic patients

Köhler, J1; Blank, S2; M€uller, S1; Bantleon, F2; Huss-

Marp, J1,3; Lidholm, J4; Spillner, E2; Jakob, T1

1Department of Dermatology, Allergy Research Group,

University Medical Center Freiburg, Freiburg, Germany;
2Department of Chemistry, Institute of Biochemistry

and Molecular Biology, University of Hamburg,

Hamburg, Germany; 3Thermo Fisher Scientific,

Freiburg, Germany; 4Thermo Fisher Scientific, Uppsala,

Sweden

Background: Additional diagnostic value

of IgE detection to CCD-free, species-spe-

cific recombinant (r) Hymenoptera venom

allergens, such as rApi m 1, rVes v 1 and

rVes v 5, has recently been demonstrated.

In wasp venom (WV) allergic patients, the

diagnostic sensitivity of a combination of

the currently available WV allergens rVes v

5 and rVes v 1 has been reported to be as

high as 96%, while the frequency of sensi-

tisation to rApi m 1 in honey bee venom

(BV) allergic patients appears to be lower,

ranging from 58% to 80%. This suggests

that sensitisations to additional BV aller-

gens may be of relevance in the pathogene-

sis and diagnosis of BV allergy. Here we

address this issue in a large population of

bee venom allergic patients.

Method: Diagnosis of bee venom allergy

(n = 144) was based on history, skin test

and sIgE to bee venom extract (Immuno-

9© 2013 The Authors
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CAP, i1). IgE reactivity was additionally

analysed to wasp venom extract (i3), rApi

m 1 (i208), rVes v 1 (i211), rVes v 5 (i209)

and to a panel of CCD free BV allergens

rApi m 2, rApi m 3, nApi m 4, rApi m 5,

and rApi m 10 coupled to ImmunoCAP

research prototypes (Thermo Fisher Scien-

tific, Uppsala, Sweden).

Results: IgE reactivity (≥0.35 kUA/l) to the

commercially available rApi m 1 (i208) was

detected in 72.2%, to rApi m 2 in 47.9%,

to rApi m 3 in 46.5%, to Api m 4 in

22.9%, to Api m 5 in 22.9% and to Api m

10 in 61.8%. Positive results to at least one

allergen were detected in 94.4% of all BVA

patients. Positive results to at least one of

the BV specific allergens (Api m 1, 3, 4, or

10) were detected in 89.6% of the patients.

In wasp venom allergic patients no IgE

reactivity was detected to rApi m 1, rApi

m 2, rApi m 3, nApi m 4 and rApi m 10

and only in 1/40 to Api m 5. The majority

of BV allergic patients was sensitised to

more than one allergen (69.4%) and only a

minority (5.9%) to all allergens tested. IgE

reactivity to Api m 3, Api m 10 or both

was detected in 100 (69.4%) of the

patients, and eight patients displayed IgE

reactivity only to Api m 3, Api m 10 or

both. This is of particular interest since

these allergens have been demonstrated to

be absent or underrepresented in therapeu-

tic SIT extracts.

Conclusion: The analysis of a large panel

of CCD free bee venom allergens improves

the diagnostic sensitivity and precision par-

ticularly in BV and WV double sensitised

patients. In addition it allows the identifi-

cation of distinct sensitisation profiles that

may be of relevance for the outcome of BV

immunotherapy.

22

IgE recognition of multiple novel Api m

10 isoforms evaluated by protein array

technology

Van Vaerenbergh, M1; De Smet, L2; Blank, S3; Spillner,

E3; Ebo, D4; Jakob, T5; Devreese, B2; de Graaf, DC2

1Laboratoy of Zoophysiology, University of Ghent,

Ghent, Belgium; 2University of Ghent, Ghent, Belgium;
3University of Hamburg, Hamburg, Germany;
4University of Antwerp and Antwerp University

Hospital, Antwerp, Belgium; 5University of Freiburg,

Freiburg, Germany

Background: Until now, two splice vari-

ants of the honeybee venom allergen Api

m 10 have been described. Variant 2 exhib-

its IgE reactivity with approximately 50%

of honeybee venom sensitised patients. Our

proteomic analysis of honeybee venom

gave an indication for the existence of

additional Api m 10 isoforms. As such,

further research was needed to identify

these isoforms and investigate the impact

of protein heterogeneity on IgE recogni-

tion.

Method: Novel isoforms were searched by

sequence analysis of cloned RT-PCR

amplicons. All isoforms were produced as

synthetic peptides or aglycosylated recom-

binant proteins and were spotted on nitro-

cellulose-coated glass slides. The

colorimetric protein array technology was

used to test IgE reactivity of the complete

panel of isoforms using sera of 22 Api m

10 sensitised patients.

Results: Nine additional Api m 10 iso-

forms were found, which derive from the

same genomic locus by a complicated alter-

native splicing. Some truncated isoforms

are produced by frameshifts which intro-

duce an alternative stop codon. All 11 vari-

ants were obtained as synthetic peptides or

purified bacterial recombinants. The colori-

metric protein array showed differential

IgE reactivity of different Api m 10 iso-

forms and allowed to predict an IgE epi-

tope.

Conclusion: Differential IgE reactivity of

eleven Api m 10 isoforms was investigated

using the colorimetric protein array tech-

nology. This approach shows some major

benefits for testing IgE reactivity of a

broad antigen panel. First, compared to

many other technologies, only very low

amounts of serum (25 ll) are needed. Sec-

ond, in contrast to fluorescent arrays, the

colorimetric signal detection allows the use

of much cheaper scanners.

23

Polistes species venom is devoid of

carbohydrate-based cross-reactivity and

allows interference-free diagnostics

Blank, S1; Neu, C2; Hasche, D1; Bantleon, FI1; Jakob, T2;

Spillner, E1

1University of Hamburg, Institute of Biochemistry and

Molecular Biology, Hamburg, Germany; 2University

Medical Center Freiburg, Allergy Research Group,

Department of Dermatology, Freiburg, Germany

Background: In vitro diagnosis of venom

allergy and thus choice of the adequate

immunotherapy is heavily affected by

cross-reactive carbohydrate determinants

(CCDs). A high percentage of cross-reac-

tivities to honeybee and yellow jacket

venom can be attributed to IgE directed

against the causative structure of CCDs,

a1,3-linked core fucose residues. In addi-

tion to honeybees and yellow jackets paper

wasps (Polistinae) represent a major chal-

lenge for diagnostic approaches. Hence, in

this study we addressed CCD-based cross-

reactivity of Polistes venom.

Method: CCD-reactivity of American as

well as European Polistes venom was

assessed by different immunological

approaches. General presence of glycosyla-

tion of Polistes venom was analyzed apply-

ing Galanthus nivalis agglutinin (GNA).

Moreover, CCD-based reactivity was

addressed using HRP antiserum, specific

for a1,3-core fucosylation as well as by

CCD-reactive sera of hymenoptera and

grass pollen allergic patients and compared

with honeybee and vespid venom.

Results: Applying GNA in AlaBlotsTM

with Polistes ssp. (i4), A. mellifera (i1), and

V. vulgaris (i3) venom demonstrates the

presence of several glycoproteins in all

three venoms. Using HRP antiserum

revealed pronounced a1,3-core fucosylation

for honeybee as well as for yellow jacket

venom. In contrast, Polistes ssp. venom

which is a mixture of the venoms of differ-

ent Polistes species did not exhibit any

CCD-based cross-reactivity. These data

were corroborated by ELISA analysis.

Moreover, the analysis of CCD-reactive

sera from hymenoptera and pollen allergic

patients in ELISA and ImmunoCAP�

measurement confirmed the absence of im-

munolocially detectable CCDs in Polistes

venom.

Conclusion: In summary, this study for the

first time demonstrates the absence of

CCD-based cross-reactivity from American

and European Polistes venom preparations

and provides evidence that Polistes venom

preparations constitute a highly beneficial

and easy to interpret tool for diagnostic

decisions.

24

Bee and wasp venom allergen

standardisation and characterisation

Hutchings, JW; Bell, AJ; Bullimore, AD; Skinner, MA

Allergy Therapeutics, R&D, Worthing, United Kingdom

Background: Life-threatening anaphylactic

reactions to bee or wasp stings occur in

0.8–5% of the general population. Treat-

ment of this IgE-mediated allergy with spe-

cific immunotherapy is highly effective.

Two candidate formulations have been

investigated, a bee venom therapy collected

directly from the bee by electro-stimulation

and a wasp therapy extracted from the

venom sack. A number of methods have

been developed to better understand the

role of total allergenicity and specific aller-

gen function in the bee and wasp formula-

tions.

Methods: Several complimentary methods

have been developed to determine allergen

functionality in bee and wasp product for-

mulations. Protein and allergen profiles

were analysed by Sodium Dodecyl Sul-

phate-Polyacrylamide Gel Electrophoresis

(SDS-PAGE) and Western blotting. Pres-

ence of bee and wasp relevant allergens

have been successfully demonstrated using

10 © 2013 The Authors
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proteomics methods. The presence and

enzymatic activity of the relevant allergens

are demonstrated using gel based methods.

In addition, ELISA methods have been

developed to measure total allergenicity.

The excipient make-up of the bee and wasp

formulations has been analysed by compli-

mentary methods.

Results: Bee and wasp product formula-

tions have been characterised to gain fur-

ther insight to the role of relevant allergens

in product functionality. Development of

methods for proteomics style analysis has

allowed assessment of specific allergens for

the standardisation of products for bee

and wasp immunotherapy.

Conclusion: A novel battery of complimen-

tary analytical methods has been used to

fully characterise products for use in bee

and wasp immunotherapy.

11© 2013 The Authors
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Lipoxin B4 promotes the resolution of

experimental allergic rhinitis

Karra, L1; Haworth, O2; Levy, B2; Levi-Schaffer, F1

1The Hebrew University of Jerusalem, The Institute for

Drug Research, Jerusalem, Israel; 2Harvard Institute of

Medicine, Brigham and Womens Hospital, Boston, MA,

United States

Background: Allergic Rhinitis (AR) is an

important clinical problem with excess

morbidity. Lipoxins (LXs) are endogenous

counter-regulatory mediators that decrease

inflammation in the lower respiratory tract.

Therefore, we determined if LXs could

promote the resolution of AR.

Method: To induce AR, Balb/c mice were

first systemically sensitised to chicken oval-

bumin (OVA) by intraperitoneal injection

on day 0 and 7. Starting on day 14, mice

were challenged twice a day by OVA intra-

nasal instillation for 2 weeks until day 27.

Maximal allergic inflammation (AR) was

present 24 h after the last OVA challenge.

To determine their impact on AR resolu-

tion, LXB4 (100 ng), dexamethasone

(100 ng) or vehicle (EtOH) were given

intravenously for three consecutive days.

Mice were euthanized 24 h later for quan-

titation of inflammation in nasal mucosa

(NM), cervical lymph nodes (CLN) and

serum. For mechanism-based assays of

LXs on specific cell types, bone marrow

(BM) derived mast cells (MC) and eosin-

ophils (Eos) were prepared for IgE-depen-

dent degranulation of MC and eotaxin-

dependent chemotaxis of Eos, respectively.

Results: Relative to vehicle control mice,

LXB4 significantly decreased allergic

responses in the NM, including total

inflammatory cell numbers and mucus

secretion in the lumen of the nasal cavity.

LXB4 also reduced total inflammation in

the CLN with an increase in the percentage

of FceRI+ cells. OVA-specific IgE levels

were significantly decreased by LXB4. Of

note, LXB4 was equipotent with dexameth-

asone in reducing tissue inflammation and

more effective at decreasing IgE levels.

Relative to control, LXB4 and LXA4 sig-

nificantly reduced in vitro IgE-mediated

degranulation of MC by 20–30% and eo-

taxin-dependent chemotaxis of Eos by

50%.

Conclusion: Exogenous administration of

LXB4 led to the more rapid resolution of

experimental AR and had direct actions to

limit MC and Eos activation. LXB4’s pro-

resolving actions for AR were even

broader than the antiinflammatory agent

dexamethasone, suggesting LXB4 or

related pro-resolving mediators as a poten-

tial new therapeutic approach for AR.

27

Forkhead box P3 in human airway

regulatory T cells is regulated by

suppressor of cytokine signaling

Lan, F1,2; Zhang, N1; Zhang, J2; Krysko, O1; Zhang, Q2;

Xian, J3; Derycke, L1; Qi, Y2; Li, K2; Liu, S3; Lin, P2;

Bachert, C1; Claus Bachert Study Group
1ENT Department, Upper Airways Research Laboratory,

Gent University, Gent, Belgium; 2Division of Geriatrics,

West China Hospital, Sichuan University, Center for

Medical Stem Cell Biology, State Key Laboratory of

Biotherapy, Chengdu, China; 3Department of Oto-

Rhino-Laryngology, West China Hospital, Sichuan

University, Chengdu, China

Background: In persistent upper airway

inflammation, the number of forkhead box

P3 (Foxp3)+ T regulatory (Treg) cells is

reduced but the regulation of Foxp3

expression in Tregs is poorly understood.

Objective: We investigated the interaction

between SOCS3 and Foxp3 expression in

the airway mucosa.

Methods: Expression of SOCS3 and Foxp3

was measured in CRSwNP tissue and con-

trol tissue. Co-expression of SOCS3 and

Foxp3 was evaluated in PBMC and in

CRSwNP tissue. We also switched off and

overexpressed of SOCS3 in CRSwNP tis-

sues and in PNAC-1 cell lines and exam-

ined the effect on Foxp3 expression.

Results: SOCS3 gene and protein expres-

sion was up-regulated in inflammatory cells

in airway mucosa, whereas Foxp3 gene

and protein expression was down-regu-

lated. Mucosal Treg cells co-expressed both

proteins. Switching off the expression of

SOCS3 in human airway mucosa resulted

in Foxp3 up-regulation, whereas inducing

it in PANC-1 cells led to Foxp3 down-reg-

ulation. We also found that phosphoryla-

tion of STAT3 was decreased in inflamed

mucosa, and we hypothesised that SOCS3

was responsible. Phosphorylation of

STAT3 increased upon silencing SOCS3

expression in inflamed mucosa and

decreased upon SOCS3 plasmid transfec-

tion in PANC-1 cells.

Conclusion: We demonstrate for the first

time that SOCS3 and Foxp3 are co-

expressed in Treg cells in human nasal

mucosa, and that SOCS3 negatively regu-

lates Foxp3 expression in human airway

mucosa, possibly by phosphorylation of

STAT3. Hence, SOCS3 could be a poten-

tial target for restoring Foxp3 expression

in Treg cells in persistent mucosal inflam-

mation.

28

Early growth response 1 and dual

specificity protein phosphatase 1

transcription factors are involved in

down-regulation of allergic responses

Golebski, K; van Egmond, D; de Groot, E; Fokkens, W;

van Drunen, C

Academic Medical Center, ENT, Amsterdam, The

Netherlands

Background: The airway epithelium is

accepted as an active player in immune

responses. Besides its role as physical bar-

rier towards invading pathogens and irri-

tants, epithelium also affects the outcome

of the immune response by the production

of various proinflammatory mediators. We

have previously shown that nasal epithelial

cells are able to respond to exposure to

house dust mite (HDM) allergen and that

this response is different for epithelial cells

isolated from healthy or from allergic indi-

viduals. Expression profiling in allergic

individuals relative to healthy ones reveals

genes that are permanently activated (e.g.

NFKB-1, FOSL-1 and JUN) and genes

that fail to be up-regulated (e.g. DUSP-1,

EGR-1). As EGR-1 and DUSP-1 have

been implicated in the down-regulation of

inflammatory responses, we hypothesise

that failure of up-regulation of DUSP-1/

EGR-1 after exposure to HDM in allergic

individuals could be responsible for the

sustained activation of the allergic

response.

Method: We characterised regulatory

responses triggered by allergen and viral

stimulation in airway epithelium and the

contribution of EGR-1 or DUSP-1 to these

responses. The parent human bronchiolar

cell line (NCI-H292) together with two

mutant cell lines with silenced EGR-1 or

DUSP-1 were exposed to HDM or poly (I:

12 © 2013 The Authors
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C) in a time course of 96 h. Expression

levels of selected transcription factors and

cytokines were quantified by the real-time

PCR and ELISA.

Results: Knock down of EGR-1 signifi-

cantly enhanced and sustained the produc-

tion of cytokines (e.g. IL-6, IL-8) after

both HDM and poly (I:C) stimulation.

The DUSP-1 knock down resulted in

enhanced and sustained cytokines produc-

tion after HDM stimulation. Additionally,

in the wild type cell line, we observed a

two-phase temporal response after HDM

exposure, with EGR-1, DUSP-1, ATF-3

induced rapidly and reaching maximal

expression not later than 1 h after stimula-

tion, while other genes and cytokines

reached their maximal expression 4 h after

induction. This early indication of EGR-1,

DUSP-1 and ATF-3 is compatible with the

notion of an allergen c.q. viral-induced

negative feedback loop of the inflamma-

tory response. Furthermore, the high

degree of overlap between the poly (I:C)

and the HDM response suggests a poten-

tial mechanism of viral induced allergic

exacerbations.

Conclusion: Failure of EGR-1 or DUSP-1

up-regulation in allergic individuals could

be responsible for the prolonged activated

state observed in vivo.

29

Splicing regulation of glucocorticoid

receptor isoforms in lymphocytes with

glucocorticoid resistance

Matsuda, A; Tanaka, A; Ahn, G; Jung, K; Matsuda, H

Tokyo University of Agriculture and Technology, Tokyo,

Japan

Background: Glucocorticoid treatment is

effective to patients with allergic diseases

and autoimmune disorders. However, there

are some subjects who respond poorly to

glucocorticoid, indicating the existence of

glucocorticoid resistance. We previously

demonstrated that nuclear factor-jB (NF-

jB) involved in the modulation of glucocor-

ticoid sensitivity by altering the expression

ratio of glucocorticoid receptor (GR) iso-

forms in lymphocytes; however, the detailed

mechanism was unclear. Focusing on the

splicing factor serine-arginine rich (SR) pro-

teins, contribution of NF-jB in the regula-

tion of GR isoforms was examined.

Method: Activation of NF-jB in Raji cells

was inhibited with a NF-jB inhibitor or

siRNA against NF-jB p65, and then the

expression levels of splicing factors such as

SRp20, SRp30c, SRp40, and ASF/SF2

were detected by RT-PCR and a western

blot analysis. SRp30c in Raji cells was sup-

pressed by introducing specific siRNA with

an electroporation technique. Before and

after the SRp30c silencing, the expression

levels of GR isoforms, binding of SRp30c

to pre-mRNA of GR, and sensitivity to

dexamethasone were evaluated by RT-

PCR, a RNA chromatin immune precipita-

tion assay, and a BrdU incorporation test.

Results: NF-jB inhibition diminished the

expression of SRp30c in Raji cells. Knock-

down of SRp30c increased the expression

level of a functional GR isoform, GRa,
and decreased that of a dominant negative

GR isoform, GRb. A RNA chromatin

immune precipitation assay confirmed that

SRp30c bound to pre-mRNA of GR in

Raji cells, and silencing of SRp30c reduced

the binding. Although dexamethasone had

little effect on original cells, the prolifera-

tion of SRp30c-suppressed Raji cells was

effectively inhibited by dexamethasone.

Conclusion: Activated NF-jB caused over-

expression of SRp30c, accelerating the

binding of SRp30c to pre-mRNA of GR.

Since SRp30c promotes the splicing from

pre-mRNA of GR to GRb, glucocorticoid
resistance may develop in lymphocytes.

Therefore, a drug that interferes SRp30c

activity may have beneficial effects in com-

bination chemotherapy for treatment of

allergic and autoimmune disorders with

glucocorticoid resistance.

30

Atopic dermatitis, STAT3- and DOCK8-

hyper-IgE syndromes differ in IgE-based

sensitisation pattern

Boos, A1; Hagl, B1; Langenbeck, A1; Heinz, V1;

Spielberger, B1; Sawalle-Belohradsky, J1; Schaub, B1;

Renner, ED1; Wollenberg, A2

1Dr. von Haunersches Kinderspital, LMU, Munich,

Germany; 2Dermatology and Allergology, LMU,

Munich, Germany

Background: Elevated serum IgE levels are

hallmarks of allergic diseases but not

unique to these entities. Hyper-IgE syn-

dromes (HIES), primary immunodeficien-

cies due to monogenetic defects such as in

genes DOCK8 and STAT3, overlap clini-

cally with atopic dermatitis (AD) regarding

eczema, eosinophilia and elevated serum

IgE levels, while type I allergy is not pres-

ent in all HIES subforms.

Method: To characterise the IgE sensitisat-

ion pattern of AD and HIES patients, clin-

ical data, genotype, skin prick tests,

specific IgE sensitisation pattern and T

helper (Th) subpopulations were assessed

in seven AD patients, 13 HIES patients

and nine healthy controls.

Results: Total serum IgE levels were simi-

lar and significantly elevated in STAT3-

HIES, DOCK8-HIES, and AD patients

compared to healthy controls. The ratio of

aeroallergen-specific IgE to total IgE was

highest in AD, whereas DOCK8-HIES

patients showed the highest IgE-levels

against food allergens. The specificity of

IgE in STAT3-HIES patients remained

unknown in >99% of total IgE. Allergic

manifestations and skin prick test findings

correlated significantly to the in-vitro IgE

results in all groups. Th2 cells were signifi-

cantly elevated in DOCK8-HIES and AD

patients. AD patients showed significantly

higher nTreg cell counts compared to all

other conditions. STAT3-HIES patients

had decreased Th17 cell counts, whereas

all other T cell subsets were normal.

Conclusion: Though total serum IgE is ele-

vated in HIES and AD patients, all disease

groups show a different and specific IgE-

based sensitisation pattern correlating with

specific clinical disease and Th cell subset

phenotypes. A key role of DOCK8 in the

development of specific IgE and clinical

allergy was identified.
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DX-2930, a fully human monoclonal

antibody, specifically and potently

inhibits both plasma kallikrein-mediated

generation of bradykinin and direct B2R

activation by plasma kallikrein

Sexton, DJ; Kenniston, J; Lindberg, A; Faucette, R;

Nixon, AE; Tenhoor, C; Adelman, BA

Dyax Corp., Burlington, United States

Background: Patients with hereditary an-

gioedema (HAE) have deficient levels of

functional C1-INH, which leads to attacks

of painful edema via dysregulated plasma

kallikrein (pKal)-mediated bradykinin gen-

eration. PKal inhibition is a viable thera-

peutic option for HAE, as demonstrated

by the efficacy of ecallantide, a specific

pKal inhibitor, for treatment of acute

attacks of HAE. There remains an unmet

medical need for a non-intravenous, long-

lasting prophylactic treatment for HAE.

Using antibody phage display we have dis-

covered DX-2930, a potent and specific,

fully human antibody inhibitor of plasma

kallikrein. The pharmacokinetic (PK)

properties of DX-2930 in monkeys follow-

ing subcutaneous injection indicate that the

antibody exhibits a high bioavailability

(66%) and a half-life (12.5 days) that allo-

metrically scales to approximately 28 days

in humans.

Methods: The biochemical potency and

binding properties of DX-2930 were deter-

mined using in vitro enzyme inhibition,

ELISA, and surface plasmon resonance

methodologies. The ability of pKal to acti-

vate the bradykinin 2 receptor (B2R) was

investigated using a stable CHO cell line

stably expressing B2R with a beta-lactam-

ase reporter system (Invitrogen). In vivo

efficacy and PK properties of the antibody

were determined in rats and cynomolgus

monkeys.

Results: DX-2930 is a potent antibody

inhibitor of active pKal (Ki = 0.14 nM) in

solution and does not bind prekallikrein or

any other serine protease tested. DX-2930

also binds pKal bound to endothelial cells

(HUVECs) via high molecular weight

kininogen, which may be the form of the

enzyme responsible for the HAE attack

localisation. We demonstrate that pKal

activates cell surface B2R via a bradykinin-

independent mechanism that involves pro-

teolytic receptor cleavage. In vivo efficacy

of DX-2930 was demonstrated by the dose

dependent reduction in carrageenan-

induced paw edema in rats.

Conclusion: A potent and potentially long

acting inhibitor of pKal activity is expected

to be an effective prophylactic treatment

option for pKal-mediated diseases, such as

HAE.

32

Activation of the ficolin-lectin pathway

during attacks of hereditary angioedema

Csuka, D1,2; Munthe-Fog, L2; Hein, E2; Zotter, Z1; Varga,

L1; Proh�aszka, Z1; Garred, P2; Farkas, H1

13rd Department of Internal Medicine, Semmelweis

University, Budapest, Hungary; 2Rigshospitalet, Faculty

of Health Sciences, Department of Clinical

Immunology, Laboratory of Molecular Medicine,

University of Copenhagen, Copenhagen, Denmark

Background: The activation of the plasma

enzyme systems is insufficiently controlled

in hereditary angioedema caused by the

deficiency of functional C1-INH (HAE-C1-

INH), a disorder characterised by recurrent

subcutaneous and/or submucosal edema-

tous attacks. Recently, a few studies sug-

gested that it is not the MBL-lectin

pathway, but the ficolin-lectin pathway

(ficolin-LP), which might play a role in the

pathomechanism of HAE-C1-INH. As the

role of ficolin-LP in the development of

edematous attacks is still enigmatic, we

analyzed its activity during such episodes.

Method: Thirty-five HAE patients, who

have experienced severe edematous attacks

on 112 occasions, were enrolled. We ana-

lyzed blood samples drawn during attacks,

and 39 samples obtained from the same

patients during symptom-free periods. The

serum concentrations of ficolin-3, ficolin-3/

MASP-2 complex, antigenic C1-INH, C4,

as well as the extent of ficolin-3 mediated

activation of the lectin pathway (F3-TCC)

were measured using in-house methods.

Commercially available kits were used to

quantify C1-INH activity, as well as C4d,

and C3a levels.

Results: The level of the ficolin-3/MASP-2

complex was elevated (P = 0.0224), whereas

F3-TCC was lower (P = 0.0002) during

attacks, compared with the symptom-free

period of the same patients. During symp-

tom-free periods, the extent of F3-TCC was

significantly related to the concentrations of

ficolin-3 (R = 0.2778, P = 0.0022), antigenic

C1-INH (R = 0.3152, P = 0.0006), and C4

(R = 0.5307, P < 0.0001), whereas the fico-

lin-3/MASP-2 complex level correlated sig-

nificantly with the C4d (R = 0.8571,

P = 0.0107) concentration. During attacks,

the level of the ficolin-3/MASP-2 complex

correlated with ficolin-3 (R = 0.5319,

P = 0.0025), functional C1-INH

(R = 0.5391, P = 0.0066), and C3a

(R = �0.4981, P = 0.0096) levels. The level

of the ficolin-3/MASP-2 complex was stable

in consecutive symptom-free samples

(P = 0.8614), whereas it varied significantly

(P = 0.0183) in the samples collected during

edematous attacks of the same patients.

Conclusion: The fluctuation of the level of

the ficolin-3/MASP-2 complex during

attacks, as well as its strong association

with C1-INH activity suggest that ficolin-

LP undergoes activation during edematous

attacks in HAE-C1-INH. We presume that

the ficolin-3 mediated activation of LP

may contribute to the consumption of the

small reserve of functional C1-INH and

thus, it can lead to uncontrolled activation

of the plasma cascade systems, and thereby

to edema formation.
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Mutation in factor XII gene in Brazilian

families associated with hereditary

angioedema with normal C1 inhibitor

Moreno, AS1; Valle, SO2; Franc�a, AT2; Levy, SA2; Serpa,

FS3; Monnier, N4; Ponard, D4; Lunardi, J4; Mendonc�a,
MD1; Campos, WA1; Arcuri, H5; Palma, MS6; da Silva

Junior, WA7; Arruda, LK1

1School of Medicine of Ribeirao Preto – University of

Sao Paulo, Medicine, Ribeirao Preto, Brazil;
2Clementino Fraga Filho University Hospital, Federal

University of Rio de Janeiro, Rio de Janeiro, Brazil;
3School of Medicine of Santa Casa de Miseric�ordia of

Vit�oria, Vit�oria, Brazil; 4Joseph-Fourier University of

Grenoble, Grenoble, France; 5Institute of Investigation

in Immunology iii, School of Medicine of S~ao Paulo,

Sao Paulo, Brazil; 6Biosciences Institute, State

University of S~ao Paulo, Rio Claro, Brazil; 7School of

Medicine of Ribeirao Preto – University of Sao Paulo,

Genetics, Ribeirao Preto, Brazil

Background: Hereditary Angioedema

(HAE) type III is a rare condition of famil-

ial occurrence, described mostly in women,

and influenced by estrogen exposure. Nor-

mal C1-inhibitor (C1-INH) levels and

activity are found in patients with HAE

type III. Mutations of the gene coding for

14 © 2013 The Authors
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Coagulation Factor XII (F12) have been

identified in some patients with HAE type

III, however functional implications of

these mutations remain controversial. Our

aim was to investigate F12 mutations in

patients with clinical characteristics of

HAE type III from Brazil, and to use

molecular modeling tools to gain insights

into the role of these mutations in clinical

disease.

Methods: Four families with index cases of

female patients, who presented history of

recurrent angioedema episodes with normal

C1-INH and C4 levels, were evaluated for

HAE type III by genetic analysis. Genomic

DNA was isolated from whole blood from

patients and relatives with recurrent an-

gioedema attacks. PCR was carried out

with 50 ng DNA, and sequencing of exon

9 from F12 was performed. Modeling of

Factor XII protein with and without muta-

tion was performed by molecular dynamics

simulations in pure water using the Gro-

macs v4.5 program.

Results: Patients′ symptoms include epi-

sodes of subcutaneous angioedema,

abdominal pain, and dyspnea, triggered by

trauma, stress, and oral contraceptives.

After diagnosis, symptoms were controlled

with withdrawal of contraceptives and/or

Danazol or Tranexamic acid treatment.

Genetic analysis revealed a previously iden-

tified missense mutation located in exon 9

of F12, c.983C > A, also designated as

p.Thr309Lys, in index cases of three of

four families. Relatives with history of epi-

sodes of angioedema in two of these fami-

lies also bear the F12 mutation.

Comparison of predicted structures of

native and mutated protein revealed that

the p.Thr309Lys mutation affects stability

and dynamic behavior of the structure.

One possible explanation would be that

this mutation occurs in a region of previ-

ously identified O-linked glycosylation site.

Conclusion: This study describes the pres-

ence of a mutation in the gene coding for

Factor XII as a likely cause of HAE type

III in three families in Brazil. Molecular

modeling suggests that this mutation could

disrupt significantly the structure of Factor

XII molecule, in a way that it may alter its

role in kinin pathways.
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A deletion in the factor 12 gene analysed

in two Turkish families with hereditary

angioedema with normal C1 inhibitor

(HAE type III): a Turkish F12 mutant

Bork, K1; Wulff, K2; Hardt, J3; Witzke, G1

1Department of Dermatology, Johannes Gutenberg

University, Mainz, Germany; 2Institute of Human

Genetics, Ernst Moritz Arndt University, Greifswald,

Germany; 3Department of Medical Psychology and

Medical Sociology, Johannes Gutenberg University,

Mainz, Germany

Background: In patients and families with

hereditary angioedema with normal C1

inhibitor (HAEnCI) coming from West

European and other countries, the missense

mutations p.Thr328Lys and p.Thr328Arg

in the coagulation F12 gene have been

found to be associated with the disease. To

investigate whether in two Turkish families

with HAEnCI a mutation in the gene cod-

ing for the coagulation factor XII could be

identified.

Method: Family members coming from

two unrelated Turkish families were inves-

tigated for recurrent angioedema, for C1

inhibitor activity and C4 in plasma, for

mutations of the F12 gene, and for the co-

segregation of angioedema and mutation.

Sequencing of all exons, the exon/intron

boundaries, and the 3’ and 5’ flanking

regions of the F12 gene locus was per-

formed.

Results: Four women, two women in each

of the two families, had clinical symptoms

of HAEnCI. In three women the symptoms

started or exacerbated after beginning to

take oral contraceptives. One woman had

never received any estrogens. All four

women had the novel deletion mutant in

the F12 gene causing the deletion of 72

base pairs (c.971_1018+24del72). The dele-

tion leads to the loss of the 3’ end of exon

9 and the 5’ region of intron 9 of the F12

gene. In a control group of 71 healthy indi-

viduals of Turkish origin the deletion was

not present.

Conclusion: A novel large deletion in the

F12 gene was found in two Turkish fami-

lies with HAEnCI. A founder effect for

this ‘Turkish’ F12 gene mutation is likely.

The deletion are localised in the same F12

gene region as the point mutations associ-

ated with HAEnCI of West European

countries.
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Kinin catabolism and disease severity in

hereditary angioedema with F12

mutation

Charignon, D1; Defendi, F1; Ponard, D2; Martin, L3; Fain,

O4; Cichon, S5; Drouet, C1; on behalf of CREAK; the

National Reference Center for Angioedema
1University Joseph Fourier Grenoble, GREPI/AGIM

CNRS 3405 – CHU Grenoble, Grenoble, France; 2CHU

Grenoble, Laboratoire Immunology – CS 10217,

Grenoble, France; 3University of Angers, Dermatology –

Larrey 4, Angers, France; 4University Paris XIII, Internal

Medicine – Jean Verdier Hospital, Bondy, France;
5Universit€at Bonn, Institut f€ur Humangenetik, Bonn,

Germany

Background: Bradykinin (BK) angioedema

(AO) is characterised by recurrent, self-lim-

iting attacks of cutaneous and/or mucosal

swelling. The etiopathological process

depends on BK accumulation onto the

endothelium, as consequence of an over-

production of BK or a failed catabolism,

or both associated. BK AO is primarily

associated with SERPING1 gene mutations

and the C1Inhibitor (C1Inh) deficiency,

and recently with the mutation 983A/G on

the exon 9 of the F12 gene, conferring a

gain-of-function of factor XII. Difficulty of

diagnosis of the mutation carrying families

is attributed to the highly variable pene-

trance of the disease. The aim of this study

was to explore the enzymes of the BK

catabolism and their relationship to the

severity of the disease.

Method: Our analysis was based on retro-

spective reports of patients affected by

hereditary AO associated with F12 gene

mutation compared with healthy donors

(2007–2012).We measured BK forming

activity (based on the amidase activity on

the PFRpNA substrate) and activities of

the three major BK catabolism enzymes

(Angiotensin-I converting enzyme, ACE;

Aminopeptidase P, APP; Carboxypeptidase

N/M, CPN) from citrated plasma.We

developed a logistic regression analysis

from the enzymatic data to predict severity

of AO symptoms. Severity score was estab-

lished according to frequency of AO

attacks, age of disease onset, localisation

of attacks (Freiberger T. et al Scand J

Immunol 2011:74, 100–106).
Results: We analyzed 64 symptomatic

patients in 37 unrelated families (represent-

ing 184 individuals) and 200 healthy

donors. Twenty-five patients suffered from

mild severity disease, 20 with intermediate

severity and 19 with severe AO symptoms.

The severity was found significantly

increased with high amidase activity

(P < 0.0001), with decreased ACE

(P < 0.01) and CPN (P < 0.02) activities,

but not correlated with APP activity

(P = 0.09).

Conclusion: These results support the

observation that, in addition to the

increased BK production, severe patients

exhibit a low BK catabolism. The severity

of disease in the F12 mutation carriers is

well correlated to amidase, ACE and CPN

activities, in contrast to C1Inh deficient

patients where the severity is mainly corre-

lated to APP activity. This suggests a

higher responsibility of the enzymes of the

BK catabolism in AO with F12 mutation

than those of the desArg9-BK catabolism.
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Evaluation of icatibant for the repeated

treatment of hereditary angioedema

attacks across three phase III open label

extension studies

Aberer, W1; Lumry, W2; Farkas, H3; Bernstein, JA4;

Bouillet, L5; Baptista, J6; Reidl, M7

1Department of Dermatology and Venerology, Medical

University of Graz, Graz, Austria; 2AARA Research

Center, Dallas, TX, United States; 33rd Department of

Internal Medicine, Semmelweis University, Budapest,

Hungary; 4Division of Immunology, University of

Cincinnati, Cincinnati, OH, United States; 5Internal

Medicine Department, Grenoble University Hospital,

National Reference Centre for Angioedema, Grenoble,

France; 6Shire HGT Inc., Lexington, MA, United States;
7Clinical Immunology & Allergy, University of California

– Los Angeles, Los Angeles, CA, United States

Background: The For Angioedema Subcu-

taneous Treatment (FAST)-1, -2, and -3

trials were double-blind, randomised, con-

trolled multicenter phase three studies of i-

catibant 30 mg in patients with hereditary

angioedema (HAE) type I or II. All studies

had open-label extensions (OLEs) and

included patients who were previously trea-

ted in or eligible for the controlled phase,

but whose first attack occurred after com-

pletion of the controlled phase. A retro-

spective analysis was conducted on the

prevalence and efficacy of ≥1 icatibant

injection on attacks in the OLE phase.

Method: The subset of HAE attacks trea-

ted in the OLEs was analyzed to assess i-

catibant use by the number of injections

ever and per attack, time between injec-

tions, and time to onset of and almost

complete symptom relief. Time to onset of

symptom relief was calculated from the

time of first drug administration to the first

of three consecutive patient-assessed mea-

surements with ≥50% reduction in the pre-

treatment composite visual analog scale

(VAS) score. Time to almost complete

symptom relief was calculated from the

time of first drug administration to the first

of 3 timepoints where all VAS scores were

<10 mm.

Results: Of 1149 attacks in 208 patients

(female: 139; HAE type I: 181) were ana-

lyzed. Of all attacks, 91.5% (n = 1051)

were treated with one injection, 8%

(n = 92) with two injections, and 0.5%

(n = 6) with 3. Regardless of attack loca-

tion (n = 1147), >91% of attacks were trea-

ted with one injection (abdominal 91.1%;

cutaneous 92.0%; laryngeal 91.8%). Most

moderate and severe attacks were treated

with one injection (92.4%, n = 415; 90.7%,

n = 594). Median time to first injection

after attack onset was 2.5 h. The median

time between first and second injection was

24.3 h, and 81.6% of all second injections

were given ≥12 h after the first injection.

Median time to onset of symptom relief

was 2.3 h with one injection (n = 935).

Median time to almost complete symptom

relief occurred within 5.5 h of first injec-

tion.

Conclusion: The majority of attacks trea-

ted in the OLEs of the FAST studies only

required one injection of icatibant, inde-

pendent of attack severity and location.

We observed a similar finding by attack

location and severity, ≥90% of attacks

were treated with one injection.

16 © 2013 The Authors
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Early regular egg exposure in infants

with eczema: a randomised controlled

trial

Palmer, DJ1,2; Metcalfe, J1; Makrides, M2,3; Gold, MS3,4;

Quinn, P4; West, CE1,5; Loh, R6; Prescott, SL1,6

1University of Western Australia, School of Paediatrics

and Child Health, Crawley, WA, Australia; 2Women’s &

Children’s Health Research Institute, Child Nutrition

Research Centre, North Adelaide, SA, Australia;
3University of Adelaide, School of Paediatrics and

Reproductive Health, North Adelaide, SA, Australia;
4Children, Youth and Women’s Health Service, North

Adelaide, SA, Australia; 5Ume�a University, Umea,

Sweden; 6Department of Immunology, Princess

Margaret Hospital, Subiaco, WA, Australia

Background: Observational studies suggest

that early regular ingestion of allergenic

foods may reduce the risk of food allergy.

Methods: A double-blinded randomised

controlled trial to determine if early regu-

lar oral egg exposure will reduce subse-

quent IgE-mediated egg allergy in infants

with moderate to severe eczema. Infants

were allocated to one teaspoon of whole

egg powder (n = 49) or rice powder

(n = 37) daily from 4–8 months of age.

Cooked egg was introduced to both groups

after an observed feed at 8 months. The

primary outcome was IgE-mediated egg

allergy at 12 months defined by observed

pasteurised raw egg challenge and skin

prick tests.

Results: Within the first week of exposure,

14/49 (29%) allocated to egg had an aller-

gic reaction and did not continue powder

ingestion. The intention to treat analysis

found a lower (but not significant) inci-

dence of egg allergy in the egg group

(33%) compared to the control group

(51%; relative risk [RR] 0.65; P = 0.11).

The per-protocol analysis (infants who

continued the intervention beyond the first

week) revealed significantly lower egg

allergy in the egg compared to the control

group (3% vs 48%; RR = 0.07;

P < 0.001). Egg-specific IgG4 levels were

significantly (P < 0.001) higher in the egg

group at both 8 and 12 months. At

4 months of age, prior to any known

ingestion of egg, 36% (24/67) infants

already had egg-specific IgE >0.35 kUA/l.

There were no differences in egg-specific

IgE levels between the groups at any time

point.

Conclusion: Induction of immune tolerance

pathways and reduction in egg allergy

incidence can be achieved by early regular

oral egg exposure from 4 months of age in

some infants with moderate to severe

eczema provided the infant tolerates their

first few exposures to egg. Caution needs

to be taken when these high-risk infants

are first exposed to egg as many have

already developed sensitisation and clinical

reactivity by 4 months of age. This points

to much earlier events in the initiation of

food sensitisation, well before the introduc-

tion of complementary feeding.

38

Is partial intake of hen’s egg associated

with early tolerance of hen’s egg allergy?

Okada, Y; Yanagida, N; Sato, S; Koike, Y; Ogura, K;

Iikura, K; Imai, T; Shukuya, A; Ebisawa, M

Department of Allergy, Clinical Research Center for

Allergy and Rehumatology, Sagamihara National

Hospital, Kanagawa, Japan

Background: Children, who are diagnosed

as hen’s egg allergy (HEA), are forced to

strictly avoid food containing hen’s egg.

However, some of HEA patients can eat a

little of hen’s egg without any symptom.

We retrospectively analyzed whether a par-

tial intake of hen’s egg contributed oral

tolerance induction in HEA subjects or

not.

Methods: We enrolled subjects who had a

history of egg allergy, and passed the oral

food challenge to a heated egg yolk with

contamination of 1/20 egg white (E1) from

2005 to 2010. Heated egg yolk with con-

tamination of 1/20 egg white was simply

made separating raw egg yolk from egg

white and then heated. We defined the sub-

jects passed E1 at 0 to 1 years of age (y) as

‘early phase group’ (EP), and at 2 to 3 y

as ‘late phase’ (LP) group. After the sub-

jects passed E1, they were advised to eat a

heated egg yolk with contamination of 1/

20 egg white at home. After certain period

of time, they underwent the oral food chal-

lenge to half a heated egg (E2). When they

passed E2, we defined heated hen’s egg tol-

erance. We compared the ratio of heated

hen’s egg tolerance at 4, 5, and 6 y

between EP group and LP group. We used

logistic regression analysis to investigate

associations between timing at start of a

partial of hen’s egg intake and hen’s egg

tolerance at 5 y adjusted for egg white spe-

cific IgE at 1 y.

Results: The number of EP group was 59

subjects, and that of LP group 132. Med-

ian age of a partial of hen’s egg introduc-

tion was 18.6 months in EP group and

35.0 months in LP group. Median egg

white specific IgE at 1 y was 7.7 in EP

group and 15.4 in LP group (P = 0.000).

The number of analysis subject was 167 in

4 y, 145 in 5 y, and 103 in 6 y. The ratio

of heated hen’s egg tolerance between EP

group and LP group was 84% (37/44) vs

38% (47/123) at 4 y (P = 0.000), 96% (29/

30) vs 67% (77/115) at 5 y (P = 0.001),

and 100% (19/19) vs 83% (70/84) at 6 y

(P = 0.028). In logistic regression analysis,

subjects in EP group more likely tolerated

hen’s egg at 5 y than subject in LP group

(adjusted odds ratio, 10.3 [95%CI, 1.3 to

80.3]; P = 0.026).

Conclusion: This retrospective study sug-

gests a partial intake of hen’s egg contrib-

utes early tolerance induction in HEA

subjects.
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Predictive value of component-resolved

diagnostics on the outcome of oral food

challenge in children with egg allergy.

Ovomucoid predicts development of

tolerance

Gradman, J; Mortz, CG; Eller, E; Bindslev-Jensen, C;

Odense Research Center for Anaphylaxis

Department of Dermatology and Allergy Center,

Odense University Hospital, Odense C, Denmark

Background: In children with egg allergy,

consecutive oral food challenges are the

method of choice to evaluate clinical

threshold and development of tolerance.

The aim of this study was to investigate if

component-resolved diagnostics can

improve the specificity of allergy testing

and help to predict the outcome of oral

food challenges.

Method: A total of 130 children (aged

8 months to 8 years, mean 38 months)

with suspected egg allergy were challenged

with raw egg and specific IgE to egg white

(f1), ovomucoid (Gal d1), ovalbumin (Gal

d2), conalbumin (Gal d3), lysozyme (Gal

d4) and egg yolk was measured (Thermo

Fisher, Sweden). Children with a positive

17© 2013 The Authors
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oral food challenge were re-challenged and

had specific IgE measured with regular

intervals.

Results: Of the 130 included children 31

had a negative initial oral egg challenge.

The 99 children with a challenge proven

egg allergy underwent a total of 265 oral

egg challenges. During a mean follow up

period of 32 months (range 6–104 months)

34 children developed tolerance, 48 were

persistent egg allergic and 17 were not re-

challenged.

Based on the initial 130 challenges, the

receiver operating characteristic (ROC)

curve analysis for egg white (f1), ovomu-

coid, ovalbumin, conalbumin, lysozyme

and egg yolk revealed an AUC of 0.83,

0.79, 0.81, 0.79, 0.63 and 0.78, respectively,

with optimal cutoff points for f1, ovomu-

coid and ovalbumin of 1.23, 1.01 and

0.61 kU/l, respectively. Food challenge

symptom score was not correlated neither

to threshold nor to the level of IgE to any

component. At baseline children who

became egg tolerant had significantly lower

specific IgE to f1 (5.1 vs 11.2 kU/l;

P = 0.048), ovomucoid (4.1 vs 9.2 kU/l;

P = 0.044) and ovalbumin (4.3 vs 9.2 kU/l;

P = 0.07) compared with children who

were persistent egg allergic. Longitudinally,

IgE to ovomucoid but not to any other

component nor f1 was significantly corre-

lated to threshold in the individual patient

and was the superior denominator for pre-

diction of development of tolerance.

Conclusion: Based on our data, compo-

nent-resolved diagnostics are not signifi-

cantly better than f1 in predicting the

outcome of the first oral food challenge

with raw egg. However, longitudinally, on

an individual basis a decrease in ovomu-

coid is associated with an increase in

threshold and may predict development of

tolerance.
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6 months sublingual immunotherapy in

children with cow’s milk allergy

de Boissieu, D1; Bidat, E2; Santos, AC3; Villard Truc, F4;

Juchet, A5; Karila, C1; Quinquis, L6; Audureau, E6;

Dupont, C1
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Background: Sublingual immunotherapy

(SLIT) could be an option in long lasting

cow’s milk (CM) allergy, but controlled

studies need to confirm its efficacy.

Objective: To investigate the efficacy of

CM SLIT compared to the exclusion diet

alone.

Method: After a baseline double-blind,

placebo-controlled CM challenge

(DBPCFC), measuring the CM cumulated

reactive dose, patients were randomised 2:1

to SLIT or exclusion diet. A DBPCFC per-

formed 6 months later was compared with

baseline. Skin prick testing and measure-

ment of CM specific IgE and IgG subclass-

es were done at each DBPCFC.

Results: Fifty one subjects with CM allergy

aged 5–12 years were enrolled. Adherence

to treatment was excellent. No side-effects

were reported at home. After 6 months, 7

of 35 SLIT subjects (20%) and 3 of 16

exclusion diet subjects (20%) passed the

200 ml CM challenge. The number of sub-

jects whose CM cumulated reactive dose

increased at M6 was significantly higher in

the SLIT group, 31/35 vs 9/15 in the exclu-

sion diet group, P = 0.02. Despite an identi-

cal clinical pattern in both groups at

entrance, IgE and IgG4 showed a discrep-

ancy, both exhibiting higher levels in the

exclusion diet than in the SLIT group.

Conclusion: This study failed to prove a

real efficacy of SLIT in CM allergy. How-

ever, considering the increased of cumu-

lated reactive dose in most treated patients,

the absence of side-effects and the good

acceptation of the technique, SLIT might

be relevant relevance as a first line treat-

ment in patients reacting to low CM doses.
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Comparison between two maintenance

feeding regimens after successful cow’s

milk oral desensitisation

Pajno, GB1; Caminiti, L1; Salzano, G1; Crisafulli, G1;

Aversa, T1; Messina, MF1; Wasniewska, M1;

Passalacqua, G2
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Background: Cow’s milk allergy is com-

mon in infancy, and total avoidance of this

food is the only effective approach. In

alternative, oral immunotherapy has been

proposed to achieve tolerance. Once desen-

sitisation is achieved, daily intake of milk

is recommended to maintain it, but this

may be impractical for children/parents.

We assessed if a twice weekly maintenance

regimen is effective.

Methods: Children who were successfully

desensitised with oral immunotherapy were

randomised to two maintenance regimens

for 1 year: group A had to eat 150–200 ml

milk daily, group B had to eat 150–200 ml

milk twice weekly. Both regimens were

associated to a totally free diet. Mainte-

nance of tolerance and adverse events were

recorded during 1 year. Specific IgE, IgG4

and prick-by-prick to milk were carried

out before immunotherapy (T0), before

maintenance (T1) and after 1 year (T2).

Results: Recorded episodes included

asthma, oral itching, urticaria, rhinitis,

abdominal pain variously combined, usu-

ally associated with concomitant illness or

exercise. The episodes were eight in group

A and nine in group B, with no difference.

None of the children discontinued the feed-

ing maintenance. Specific IgG4 increased

at T1 and remained high at T2. Specific

IgE and skin reactivity significantly

decreased at T2. There was no difference

in those parameters between the groups.

Conclusion: After achieving desensitisation

to cow milk with oral immunotherapy, a

maintenance regimen with milk given twice

weekly is as effective as the daily mainte-

nance.

42

A weekly maintenance dosing regime for

peanut immunotherapy: clinical and

immunological parameters

Anagnostou, A1; Islam, S1; Deighton, J2; King, Y2;

Foley, L1; Clark, A2; Ewan, P2

1Cambridge University, Medicine (Allergy), Cambridge,

United Kingdom; 2Addenbrookes Hospital, Medicine

(Allergy), Cambridge, United Kingdom

Background: Peanut allergy is severe and

rarely resolves. We implemented a mainte-

nance oral immunotherapy protocol in 19

peanut allergic subjects who had been suc-

cessfully desensitised to peanut. Subjects

were re-evaluated during a period of

30 months of follow-up.

Methods: Nineteen peanut-allergic chil-

dren who had completed oral immuno-

therapy and tolerated a daily dose of

800 mg peanut protein were studied.

Daily maintenance (800 mg protein) was

followed after a median of 25 months by

weekly maintenance doses (800 mg pro-

tein).

Peanut-specific serum IgE, skin prick

test, allergen-specific intra and extracellular

cytokines were measured pre-immunother-

apy and at intervals up to 30 months of

maintenance treatment.

Results: Weekly maintenance dosing was

well tolerated by our subjects who no

longer avoided peanuts in their diet, and

reported no reactions to incidental peanut

ingestion. There was an increase in peanut-

specific intracellular IFN-c (median

pre:0.8 v median 12 m:1.9 v median

30 m:4.3, P = 0.03* v P = 0.02) and a

decrease in IL-4 (median pre:56.8 v median

12 m:37.4 v median 30 m:42.8, P = 0.05 v

P = 0.13) during 30 months of mainte-

nance immunotherapy. Extracellular pea-

nut-stimulated IL-5 and IL-13 decreased

and extracellular IL-10 increased over the

same period. Peanut specific IgG4 (median

pre:0.58 v median 12 m:8.14 v median

18 © 2013 The Authors
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30 m:15.6 mg/l, P = 0.0001*** v P =
0.02*) increased and peanut specific IgE

(median pre:29.7 v median 12 m:14.2 v

median 30 m:7.6 ku/l, P = 0.03* v

P = 0.0005***). and skin prick test wheal

diameter (median pre:8.5 v median 12 m:5

v median 30 m:5 mm, P = 0.0008*** v

P = 0.01*) decreased.
Conclusion: Changing to a weekly mainte-

nance dose after 2 years of daily mainte-

nance immunotherapy was well tolerated,

subjects enjoyed a more relaxed diet and

protection from incidental peanut ingestion

was maintained. Our laboratory findings

show a shift from an allergen-specific Th2-

to Th-1 response, which may indicate the

development of immunological tolerance.

19© 2013 The Authors
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Clinical efficacy of allergen-specific

sublingual immunotherapy correlates

with the induction of tolerogenic

dendritic cell, but not CD4+ regulatory T

cell, markers

Baron-Bodo, V1; Zimmer, A1; Bouley, J1; Bonvalet, M1;

Moussu, H1; Wambre, E2; Ricarte, C1; Horiot, S1; Kwok,

WW2; Horak, F3; de Beaumont, O1; Nony, E1; Mascarell,

L1; Moingeon, P1

1Stallergenes, Antony, France; 2Benaroya Research

Institute, Seattle, WA, United States; 3Allergy Center

Vienna West, Vienna Challenge Chamber (VCC),

Vienna, Austria

Background: Sublingual allergen specific

immunotherapy (SLIT) is a powerful

approach to elicit tolerance. The exact

immune mechanisms involved are not yet

fully understood, but the induction of reg-

ulatory T cells is considered to be critical.

Method: Herein, we investigated changes

at the level of peripheral CD4+ T cells and

dendritic cells (DCs) in relationship to clin-

ical benefit in 82 grass pollen allergic

patients included in a double-blind, pla-

cebo-controlled SLIT study performed in a

challenge chamber. Blood samples were

collected before and after 2 and 4 months

of treatment with a sublingual tablet con-

taining either a five-grass pollen extract or

a placebo. To assess allergen-specific CD4+
T cell responses, surface phenotype, prolif-

erative responses, cytokine production and

gene expression were analysed in PBMCs

after in vitro allergen stimulation, or

among MHC class II/peptide-tetramer

positive cells. In parallel, markers for both

regulatory and effector DCs identified by

proteomic approaches were quantified by

real-time PCR in PBMCs.

Results: When monitoring Th1, Th2 and

Treg markers, only minor changes were

observed in the phenotype of CD4+
PBMCs in both active and placebo

groups. In patients receiving active tab-

lets, IL-4 and IL-10 gene expression, IL-

10 secretion and percentages of potential

‘pro-allergic’ Th2A cells were decreased,

but without any correlation with clinical

benefit. pMHCII-tetramer analysis of

allergen-specific CD4+ T cells confirmed

that SLIT clinical efficacy is not associ-

ated with dramatic changes in the polari-

sation of circulating CD4+ T cell. No

significant changes in expression of effec-

tor DC markers were detected during

treatment. In contrast, a clearcut upregu-

lation of tolerogenic DC markers such as

C1Q and Stabilin-1 was observed in

active patients exhibiting clinical

responses during treatment.

Conclusion: This study emphasizes the

interest of monitoring molecular changes

at the level of peripheral blood DCs to

detect early polarisation of adaptive

immune responses during immunother-

apy.In this regard, a molecular signature

specific for tolerogenic DCs, but not regu-

latory T cells, is associated with early SLIT

efficacy.

44

Evaluation of ultra-rush immunotherapy

for Virginia live oak in a pollen challenge

chamber identifies cytokine and

transcriptional correlates of protection

Jacobs, RL1; Harper, N2; He, W2; Rather, CG1;

Castiblanco, J2; Carrillo, A2; Manoharan, M2;

Avadhanam, N2; Liu, Y2; Ingale, P2; Andrews, CP1;

Ramirez, DA1; Ahuja, SK2

1Biogenics Research Chamber, San Antonio, TX, United

States; 2Department of Medicine, University of Texas

Health Science Center, and Veterans Administration

Center for Personalized Medicine, South Texas

Veterans Health Care System, San Antonio, TX, United

States

Background: Pollen challenge chambers

(PCC) have not been utilised to study the

effectiveness of ultra-rush, high-dose sub-

cutaneous immunotherapy (URSCIT) to

any aeroallergen.

Methods: Thirty-four Virginia Live Oak

(VLO) sensitive participants underwent

two pre-treatment PCC exposures (visit 1)

to VLO pollen to establish baseline symp-

tomatic responses. Participants were then

treated with URSCIT to VLO pollen

extract in a double-blinded, placebo-con-

trolled, parallel fashion with 17 partici-

pants in each group. Participants were

subsequently exposed to VLO pollen in the

PCC at 10 and 11 (visit 2) and at 30 and

31 (visit 3) days post-URSCIT. Total

symptom scores (TSS) were recorded.

Whole blood was collected and subjected

to genome-wide transciptomic analyses (i.e,

RNA-Seq; n = 64 from pre- and post-visits

1 and 3). Nasal secretions (n = 44; visits 2

and 3) were collected and examined for 13

cytokine/chemokines. Linear generalised

estimating equation (GEE) models were

used to evaluate changes in TSS and

RNA-seq data.

Results: Mean TSS decreased over the

three PCC exposures, but the magnitude of

the decline was greater in those receiving

USCIT compared with those in the pla-

cebo arm (decline in TSS of 1.34 vs 0.30),

reaching a trend for statistical significance

(P = 0.198). IL-10 levels in nasal secretions

were lower in the URSCIT compared to

the placebo arm, both before PCC visit 2

(log2 difference = �1.79, P = 0.030] and

after PCC visit 3 (log2 difference = �1.73,

P = 0.034). There was a trend for lower

IL-6 levels in the URSCIT arm after visits

2 and 3 compared with the placebo arm

(log2 differences of �1.09, P = 0.074 and

�1.67, P = 0.127, respectively). Compari-

son of the fold changes in the gene expres-

sion levels by RNA-Seq at post-visit 1 vs

post-visit 3 demonstrated that a greater

number of genes had lower expression lev-

els in the URSCIT compared to the pla-

cebo arm. Among the genes showing the

most significant changes over time was

Fibronectin 1, with lower levels in the pla-

cebo arm compared to the URSCIT arm.

Conclusion: Following challenge with

VLO, compared with placebo, URSCIT

associates with a trend in reduced symp-

toms and two correlates of protection:

lower IL-10 levels in nasal secretions and

resistance to a decline in Fibronectin 1 lev-

els, a correlate of a Th1 responses. These

findings also highlight the utility of PCC in

clinical trials as well as pathogenesis stud-

ies for allergic rhinoconjunctivitis.

45

Grass pollen allergic patients treated

with subcutaneous immunotherapy have

elevated Src-homology-2 domain-

containing inositol-5′phosphatase 1 and

2 (SHIP-1 and SHIP-2) protein levels

Nasiri, M1; Vonakis, B2; Schmid, JM1; Hoffmann, HJ1

1Department of Respiratory Diseases, Aarhus

University, Aarhus, Denmark; 2Division of Allergy &

Clinical Immunology, Johns Hopkins University School

of Medicine, Baltimore, MD, United States

Background: Reduced basophil histamine

release is observed in patients treated

with subcutaneous immunotherapy (SCIT).

We examined the effect of SCIT on intra-

cellular protein concentrations of spleen

20 © 2013 The Authors
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tyrosine kinase (Syk), SHIP-1 and SHIP-2,

three key regulators of basophil releasabili-

ty in the FceRI-pathway.

Method: We recruited patients with sea-

sonal rhino-conjunctivitis (16 on SCIT for

2 years, six untreated allergic controls).

Blood basophils were purified both during

offseason (spring) and the grass pollen sea-

son (summer). Purity of basophils

(96.7 � 0.17%, mean � SEM) was

assessed by flow cytometry (CD45+,
CD203c+, FceRIa+). Cell lysates were eval-

uated for Syk and SHIP1 expression by

quantitative Western blotting. Basophil

activation test (BAT) was employed to

assess allergen-specific releasability [log

(grass pollen) required for half-maximal

activation or LC50].

Results: Basophil releasability (BAT)

increased in untreated patients during pol-

len season (LC50 �0.547 to �0.771,

P = 0.04) while SCIT-treated patients main-

tained off-season releasability (�0.371 to

�0.410, P = 0.46). There were no significant

differences in offseason SHIP-1 levels in

treated compared to untreated patients

(P = 0.22). A fall in SHIP-1 levels was

observed from offseason to the pollen sea-

son for untreated patients (31.176 � 1.554–
11.171 � 2.251, P = 0.01) and treated

patients showed a similar trend

(45.249 � 17.054–22.817 � 4.819,

P = 0.08). During the pollen season treated

patients had elevated SHIP-1 levels com-

pared to untreated patients (22.817 � 4.819

vs 11.171 � 2.251, P = 0.03). We observed

higher SHIP-2 levels offseason in treated

patients (177.170 � 41.058–34.479 �
16.067, P = 0.004), but no significant differ-

ences in season (164.306 � 38.257–
113.005 � 3.585, P = 0.10) We observed no

significant changes in Syk expression.

Conclusion: Natural allergen exposure in

sensitised patients decreases basophil SHIP-

1 predisposing them to enhanced releasabili-

ty. Reduced basophil releasability and posi-

tive response to SCIT is significantly

correlated with increased expression of

SHIP-1, suggesting a new therapeutic

approach.

46

A novel allergen-adjuvant conjugate

suitable for allergen-specific Th2

redirection

Cardilicchia, E1; Fil�ı, L1; Casini, A2; Maggi, L1; Manuelli,

C1; Vultaggio, A1; Annunziato, F1; Occhiato, E2; Boscaro,

F3; Romagnani, S1; Maggi, E1; Parronchi, P1

1DENOthe Center, University of Florence, Florence,

Italy; 2Department of Chemistry U.Shiff, University of

Florence, Florence, Italy; 3Mass Spectometry Center

(CISM), University of Florence, Florence, Italy

Background: In a previous paper we

described a substituted 8-hydroxyadenine

named SA-2 as able to in vitro revert the

TH2 phenotype of human allergen specific

T cells by triggering TLR7.

The conjugation of the adjuvant to the

allergen is a novel and efficacious strategy

of allergen immunotherapy because it

enhances the immunogenicity and reduces

the allergenicity of the vaccine. In this

work we synthetized another adenine deriv-

ative named SA-26E, which was chemically

conjugated to the purified natural allergen

Derp2 (nDer p2-Conj) from Dermato-

phagoides pteronyssinus and we assessed

this conjugate for its immunomodulatory

activity on human cells.

Method: nDer p2-Conj was characterised

by MALDI-TOF analysis and evaluated

for induction of NF-jB in CD14+ cells,

TLR-triggering in transfected HEK293 cell

lines, cytokine production in BDCA4+ and

CD14+ cells, Th-skewing effects in aller-

gen-specific human T cell lines and T cell

clones and allergenicity in BASOTEST

assays.

Results: nDer p2-Conj induced nuclear

translocation of p50 and trigger TLR7,

induced innate cells to produce IFN-a and

IL-12 at similar levels than dispersible

TLR ligand R-848. As a consequence, the

conjugate reverted TH2-prone allergen T

cell lines into IFN-c-producing cells (TH1/

TH0 phenotype) as assessed by cytokine

production in the supernatants, intracellu-

lar cytokine expression and TH-related

transcription factor expression (GATA-3

and T-bet). nDer p2-Conj was also able to

revert the phenotype of TH2 established

cells, as demonstrated by culturing CRTH2

cells with this conjugate. We further dem-

onstrated that the TH1 differentiation

induced by allergen conjugate can be

reverted by the addition of neutralising

antibodies against TH1 citokines. In addi-

tion, Derp2 specific T cell clones derived

from the T cell lines cultured in the pres-

ence of Derp2 conjugate showed a TH1/

TH0 profiling. Finally, the nDer p2-Conj

reduced basophils activation in comparison

with uncoupled allergen protein.

Conclusion: The system of chemical conju-

gation to relevant proteins as allergens

confers the ability to induce the production

of regulatory cytokines in innate immunity

cells by TLR7 triggering and to down-reg-

ulate TH2 allergen-specific T cells, suggest-

ing a relevant role in the development of

novel immunotherapeutic strategies in

allergic disorders.

47

Sustained effect of grass pollen

subcutaneous immunotherapy on

desensitisation of allergen specific

basophil response

Zidarn, M1; Kosnik, M1; Silar, M2; Korosec, P2

1Allergy Unit, University Clinic for Pulmonary and

Allergic Diseases Golnik, Golnik, Slovenia;
2Immunology Department, University Clinic for

Pulmonary and Allergic Diseases Golnik, Golnik,

Slovenia

Background: The long-term effect of grass

pollen SCIT on basophil allergen specific

response is not completely understood. We

investigated the involvement of this cellular

factor with the induction of tolerance after

discontinuation of pollen SCIT.

Method: Basophil CD63 response and

humoral markers were follow-up in 20 sub-

jects just before starting and after build-up

phase of grass pollen SCIT, before first

pollen season and then 1–2 years after the

period of 3–5 years of SCIT. The basophil

response was also monitor after removal of

IgG antibodies. Clinical outcomes included

seasonal symptoms and use of rescue medi-

cation.

Results: The desensitization of basophil

allergen specific response and clinical toler-

ance was maintained after 1–2 years of

grass pollen SCIT discontinuation.

Although SCIT-induced grass pollen-spe-

cific IgG4 levels decreased to near pre-

SCIT levels after discontinuation, the

removal of IgG antibodies, at that point,

revealed the increase of basophil response

to pretreatment level.

Conclusions: Grass pollen immunotherapy

induces allergen-specific basophil desensiti-

sation that persists after treatment discon-

tinuation and that could account for long-

term clinical tolerance.

48

Local nasal antiinflammatory IgG4

responses are induced following grass

pollen sublingual and subcutaneous

immunotherapy

Shamji, MH1,2,3; Saleem, N2,3; Nicholson, J2,3; Schmidt-

Weber, CB4; Chaker, A5; Durham, SR1,3

1Allergy & Clinical Immunology, Imperial College –

National Heart and Lung Institute, London, United

Kingdom; 2Immunomodulation and Tolerance Group,

Imperial College, London, United Kingdom; 3Medical

Research Council and Asthma UK Centre for Allergic

Mechanisms of Asthma, London, United Kingdom;
4Direktor des Zentrums Allergie & Umwelt (ZAUM),

Technische Universit€at und Helmholtz Zentrum

M€unchen, Munich, Germany; 5Department of

Otolaryngology, Klinikum rechts der Isar der

Technischen Universit€at M€unchen, Munich, Germany

Rationale: Grass pollen sublingual (SLIT)

and subcutaneous (SCIT) immunotherapy

are associated with induction of serum

IgG4-associated blocking antibodies that

21© 2013 The Authors
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prevent IgE-facilitated allergen binding to

B cells (IgE-FAB). We hypothesised that

local nasal IgG4 antibodies are induced

and inhibit IgE-FAB after SLIT and SCIT.

Methods: Nasal fluid and serum were

obtained from SLIT-treated (n = 9), SCIT-

treated (n = 8), untreated allergics (n = 10)

and non-atopic controls (n = 10). Specific

IgE and IgG4 to Phleum pratense (Phl p)

components were measured by the Immu-

noCap Immuno Solid-phase Allergen Chip

(ISAC) micro-array system using the bio-

chip technology. Inhibitory activity of

nasal fluid and serum were measured using

the IgE-Facilitated Allergen Binding (FAB)

assay.

Results: Untreated allergics had elevated

levels of rPhl p 1 (P = 0.002) and rPhl p 5-

specific IgE (P = 0.001) in nasal fluid com-

pared to non-atopic controls. Specific IgE

to rPhl p 1 and rPhl p 5 in nasal fluid in

SLIT- and SCIT-treated patients was

unchanged compared to untreated allergics.

Recombinant Phl p 5-specific IgG4 levels

were increased in SLIT- and SCIT-treated

patients compared to untreated allergics

(P = 0.001; P = 0.002) and non-atopic con-

trols (P = 0.001; P = 0.003). Interestingly,

inhibitory activity in nasal fluid for co-

operative binding of allergen-IgE com-

plexes to B cells in SLIT- and SCIT-treated

patients was significantly increased com-

pared to untreated allergics (P = 0.002,

P = 0.004). These increases in inhibitory

activity in nasal fluid paralleled those in

serum after both SLIT (P = 0.001) and

SCIT (P = 0.002). The magnitude of this

suppression was numerically greater with

local antibodies (SLIT: 48%; SCIT: 40%)

when compared to peripheral antibodies

(SLIT: 35%; SCIT: 32%).

Conclusions: IgG4 antibodies with inhibi-

tory activity for IgE-FAB are induced in

nasal fluid following SLIT and SCIT and

have potential as biomarkers for monitor-

ing immunotherapy.
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IL-27 supresses allergen-driven TH2

responses and IL-27+ dendritic cells are

significantly reduced in grass pollen

allergic individuals compared to non-

atopic controls

Shamji, MH1,2,3; Matsuoka, T2,3; Durham, SR1,3

1Allergy & Clinical Immunology, Imperial College –

National Heart and Lung Institute, London, United

Kingdom; 2Immunomodulation and Tolerance Group,

Imperial College, London, United Kingdom; 3Medical

Research Council and Asthma UK Centre for Allergic

Mechanisms of Asthma, London, United Kingdom

Rationale: Interleukin (IL)-27 belongs to

the IL-12 superfamily and consists of EBI3

and IL-12p28 subunits. IL-27 is produced

by dendritic cells (DCs) and has immuno-

modulatory effects on T cells. We hypoth-

esised that IL-27 suppresses ex-vivo

allergen-induced T helper 2 responses. Fur-

thermore, IL-27 has differential expression

on DCs in grass pollen-allergics and non-

atopic controls. IL-27-primed DCs inhibit

grass pollen-induced T cell proliferative.

Methods: PBMCs obtained from grass pol-

len-allergics (n = 10) and non-atopic con-

trols (n = 9) were stimulated with LPS

(100 ng/ml) for 24 h. IL-27-producing DCs

were quantified by flow cytometry. The

effect of IL-27 on grass pollen-driven

PBMC proliferation was measured by 3H-

thymidine incorporation. Transcription fac-

tors and cytokines mRNA expression were

measured by RT-PCR. Proliferative

responses of CD4+ T cells co-cultured with

IL-27-treated DC in the presence of aller-

gen was assessed.

Results: Proportions of IL-27-producing

DCs were decreased in allergic patients

compared to non-atopic controls

(P = 0.003). IL-27 significantly supressed

PBMC proliferation following ex-vivo grass

pollen stimulation (100 ng/ml, P = 0.0078).

This suppression was observed in allergen

dose-dependent manner. mRNA expression

in PBMC culture for T-bet and c-Maf were

up-regulated (P = 0.02; P = 0.02). GATA-

3 was down-regulated (P = 0.02). IL-27

significantly down-regulated IL-4

(P = 0.02) and IL-5 (P = 0.03) and up-reg-

ulated of IL-10 (P = 0.02) and IFN-g

mRNA expression (P = 0.03). IL-27 inhib-

ited IL-4 production from Th2 clones

(P = 0.01) when stimulated with anti-CD3/

CD28. Moreover, T effector cells prolifera-

tion was supressed when allergen stimu-

lated IL-27-primed DC were cultured with

T effector cells (P = 0.03).

Conclusions: Our findings suggest dysregu-

lation of IL-27 production in DCs from al-

lergics compared to non-atopic controls.

IL-27 down regulates Th2-driven allergic

responses. Whether this is a potential

immunomodulatory mechanism during

allergen immunotherapy remains to be

determined.

50

Heterogeneity of specific CD4+ T cell

responses to peanut allergic

components: prospects for suitable

immunotherapeutic strategies

Wambre, E1; James, E1; Robinson, D2; Kwok, WW1

1Benaroya Research Institute, Seattle, WA, United

States; 2Virginia Mason Medical Center, Seattle, WA,

United States

Background: Peanut proteins comprised of

at least 11 allergic components. The contri-

bution to specific immune responses by

each component in each individual is not

known. Details characterisation of immune

response to allergic components of peanut

is required to develop suitable immuno-

therapeutic strategies.

Method: pMHCII-tetramer and CD154-

based assay were used in an ex vivo

approach to assess at a single cell level the

specific CD4+ T cell responses to Ara h 1,

2, 3, 6, 8 and 9 in children and adults with

and without peanut allergy. The frequency,

surface marker phenotype and cytokine

profile of these cells were directly analyzed

by flow cytometry. A correlation between

specific immune response to each peanut

allergic component and contribution to

clinical symptoms was also evaluated.

Results: Peanut allergen-specific CD4+ T

cells were detected in all of the subjects

with and without peanut allergy tested. We

observed heterogeneity of phenotype

within the allergen-specific CD4+ T cells

that depends on the epitope for which the

cells are specific. T cell epitopes associated

with production of IL-10 or IFN-g are

recognised at low frequencies in both aller-

gic and healthy individuals. In contrast,

allergy-associated epitopes are only recog-

nised in allergic individuals by high fre-

quency, terminally differentiated allergen-

specific CD4+ T cells specifically associated

with CCR4 and CRTH2 expression and

TH2 cytokine production. Interestingly, we

also observed inter-individual variations of

the specific immune response to peanut

allergic components. This differential abil-

ity of the allergic individual to respond to

peanut allergens appears to be influenced

by HLA class II allele polymorphisms.

Conclusion: Ability to identify immunoge-

nicity and type of response elicited by each

peanut allergic component appears to be

critical to future success in vaccine devel-

opment against peanut allergy. Under-

standing the type of cellular response and

the role of genetic restriction may allow to

target immune response to critical peanut

allergen and to uncover the optimal type

of cellular immune response necessary for

protection.

51

Epitope recognition patterns of

monomeric peanut-specific IgA in

humans diverge significantly from

dimeric peanut-specific IgA in human

colostrum and human and mouse serum

Konstantinou, GN1; Simon, MR2,3; Gimenez, G1;

Bardina, L1; Grishina, G1; Sampson, HA1

1Division of Allergy and Immunology, Department of

Pediatrics, Mount Sinai School of Medicine, Elliot and

Roslyn Jaffe Food Allergy Institute, New York, NY,

United States; 2Secretory IgA, Inc., Ann Arbor, MI,

United States; 3Allergy and Immunology Section,

William Beaumont Hospital, Royal Oak, MI, United

States

Background: Human IgA is unique among

immunoglobulin isotypes regarding its nor-

mal existence in monomeric (m-IgA)

(�80% in serum) and dimeric (d-IgA) (in

secretions and �20% in serum) forms.

Plasma IgA is derived mostly from the

bone marrow while secretory IgA is assem-

bled locally in mucosal tissues and glands.

However, it is unknown if the germline

and maturation path, and therefore speci-

ficity, of the food-antigen-specific IgA

plasma-cells in mucosal surfaces is similar

to the bone morrow and splenic plasma-

cells.

Objective: We sought to identify the m-

IgA and d-IgA binding epitopes of the

major peanut allergens Ara h 1, 2 and 3 in

human colostrum and human and mouse
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serum and compare them with known pea-

nut specific IgE binding epitopes eeeee.
Methods: Serum samples from six non-

allergic non-sensitised individuals, six

highly allergic and sensitised patients, six

na€ıve mice and six peanut sensitised mice

were used in addition to commercial colos-

tral IgA from at least 10 human donors.

Fast protein liquid chromatography was

utilised to manually isolate m-IgA and d-

IgA from a by-product of intravenous

immunoglobulin manufacture derived from

more than 3000 healthy plasma donors.

Study samples were tested by means of

peptide microarrays for IgA binding with

synthetic overlapping peptides spanning

the sequences of Ara h 1, 2 and 3 mole-

cules.

Result: Human serum m-IgA recognised

only 31.1% of Ara peptides recognised by

serum d-IgA, which recognised the same

peptides as d-IgA in colostrum. The recog-

nition patterns in na€ıve and sensitised mice

resembled that of human d-IgA. Peanut-

specific IgE-binding epitope patterns are

similar to peanut-specific d-IgA.

Conclusion: There is large diversity in epi-

tope recognition profiles between m-IgA

and d-IgA, suggesting a different regula-

tion and maturation pathway and poten-

tially a different germline origin. The

neutralisation properties of allergen-specific

d-IgA antibodies suggest a potential role

for these molecules in passive immunisa-

tion against known allergens.
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Possible regulatory role of galectin-9 on

Ascaris summ-induced eosinophilic lung

inflammation in mice

Katoh, S1; Oomizu, S2; Niki, T2; Shimizu, H1; Obase, Y1;

Korenaga, M3; Hirashima, M2; Oka, M1

1Department of Respiratory Medicine, Kawasaki

Medical School, Kurashiki, Japan; 2Faculty of Medicine,

Kagawa University, Kagawa, Japan; 3Department of

Parasitology, Kochi Medical School, Kochi University,

Kochi, Japan

Background: Galectin-9 (Gal-9) is a mem-

ber of the galectin family of lectins that

exhibit binding affinity for b-galactosides.
We found a T cell line-derived Gal-9 with

novel eosinophil chemoattractant activity,

but its role in eosinophilic inflammation of

the lung is unknown. We evaluated the

role of Gal-9 in Ascaris suum-induced

eosinophilic lung inflammation in mice.

Method: To evaluate the role of Gal-9 in

Ascaris suum-induced eosinophilic lung

inflammation, we developed a mouse

model of eosinophilic pneumonia induced

by the Ascaris suum antigen, and analyzed

eosinophilic inflammation in Gal-9 defi-

cient mice. The therapeutic effects of

recombinant Gal-9 on lung inflammation

were also examined in this mouse model.

To evaluate lung inflammation, numbers of

inflammatory cells and cytokine levels in

the bronchoalveolar lavage fluid (BALF)

were estimated by flow cytometry and

enzyme-linked immunosorbent assay,

respectively.

Results: The BALF of this mouse model

of eosinophilic pneumonia induced by the

Ascaris suum antigen contained increased

numbers of inflammatory cells and elevated

Gal-9 levels. Compared with wild-type

mice, the BALF of Gal-9 deficient mice

contained higher numbers of both eosin-

ophils and T helper type 2 (Th2) cells. Th2

cytokines and eotaxin levels were also

higher, and levels of CD4+CD25+Foxp3+
regulatory T cells were lower in Gal-9 defi-

cient mice than in wild-type mice. Intrana-

sal administration of recombinant Gal-9

prevented eosinophilic inflammation of the

lung and upregulated the release of endog-

enous Gal-9.

Conclusion: Our findings suggest that Gal-

9 negatively regulates Th2-mediated eosin-

ophilic inflammation of the lung and

Foxp3+ regulatory T cells might be

involved in suppressing allergic lung

inflammation.
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Distinct antibody reactivity patterns to

Bet v 1 and its bacterial homologues

from Staphylococcus aureus and

Pseudomonas aeruginosa

Gepp, B; Ackerbauer, D; Lengger, N; Radauer, C;

Breiteneder, H

Department of Pathophysiology and Allergy Research,

Medical University of Vienna, Vienna, Austria

Background: Structural homologues of the

major birch pollen allergen, Bet v 1, can be

found in all three evolutionary domains.

Bacterial sources of Bet v 1 homologues

are, among others, Staphylococcus aureus,

which is frequently found in atopic derma-

titis patients, and Pseudomonas aeruginosa,

which is associated with pneumonia and

urinary tract infections. Contact of the

immune system with these bacterial Bet v 1

homologues is highly likely. Therefore, we

aimed to investigate the connection

between birch pollen allergy and humoral

immune resonses to bacterial Bet v 1 ho-

mologues.

Method: Bet v 1.0101, SA2116 from

S. aureus and PA1206 from P. aeruginosa

were expressed in Escherichia coli and puri-

fied via standard chromatographic meth-

ods. Secondary structures were checked by

circular dichroism spectroscopy. The IgE

and IgG responses to Bet v 1.0101,

SA2116 and PA1206 were determined for

12 sera from Bet v 1-sensitised birch pollen

allergic, four grass pollen allergic and two

house dust mite allergic patients and 10

sera from non-allergic individuals.

Results: The three recombinant proteins

showed similar structures in CD-spectros-

copy. All sera from birch pollen allergic

patients showed IgE binding to Bet v

1.0101, whereas none of the bacterial Bet v

1 homologues bound IgE. In contrast, all

sera contained IgG specific for all tested

proteins. Sera of birch pollen allergic

patients possessed higher IgG titers to Bet

v 1.0101 than to SA2116 and PA1206. In

contrast, sera of grass pollen and house

dust mite allergic patients as well as non-

allergic individuals’ sera displayed higher

IgG titers to the bacterial Bet v 1 homo-

logues than to Bet v 1.0101.

Conclusion: In our study, we showed that

IgG reactivity patterns to Bet v 1 and its

bacterial homologues differed between

birch pollen allergic patients and the other

groups studied. Thus, antibacterial immune

responses might be linked to the develop-

ment of birch pollen allergy.

This study was supported by grant SFB-

F4608 from the Austrian Science Fund.
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Phenotypic and functional

characterisation of human allergen-

specific memory B cells

van de Veen, W1; de Jong, M2; Stanic, B1; van Splunter,

M1; Schmid-Grendelmeier, P3; Kwakkenbos, M4; Spits,

H2; Akdis, C1; Akdis, M1

1Swiss Institute of Allergy and Asthma Research (SIAF),

Davos Platz, Switzerland; 2Academic Medical Center,

Tytgat Institute for Liver and Intestinal Research,

Amsterdam, The Netherlands; 3Department of

Dermatology, University Hospital Z€urich, Z€urich,

Switzerland; 4AIMM Therapeutics, Amsterdam, The

Netherlands

Background: Allergen-specific immunother-

apy (SIT) can induce immunological toler-

ance to certain allergens. During SIT

allergen-specific IgG4 levels are frequently

increased. Beside changes in circulating

allergen-specific immunoglobulins there is

little known about the regulation of B cell

responses during SIT. The aim of this

study is to investigate the effect of high-

dose antigen exposure on the function and

phenotype of allergen-specific memory B

cells.

Method: We immortalized memory B cells

by introducing Bcl-6 and Bcl-xl into

peripheral blood memory B cells. This

leads to formation of highly proliferating,

cell surface B cell receptor (BCR)-positive,

immunoglobulin-secreting B cells.

IgA�IgM� memory B cells (including IgG-

and IgE-switched cells) were isolated from

non-allergic individuals, BV-allergic

patients before and after BV-SIT and bee-

keepers. Using labeled phospholipase A2
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(PLA), we measured the frequency of

PLA-specific memory B cells and generated

PLA-specific B cell clones.

Results: Non-allergic individuals did not

have detectable PLA-specific memory B

cells, whereas frequencies of PLA-specific

cells in beekeepers and BV-allergic patients

reached up to 0.4%. Beekeeper-derived

PLA-specific B cells mainly produced

PLA-specific IgG4 and expressed mostly

surface BCR of the IgG4 isotype. The fre-

quency of IgG4+ cells within PLA-specific

B cells from BV-allergic patients was <1%
before BV-SIT and increased significantly

after BV-SIT. Furthermore, IgG4-switched

B cell clones showed increased expression

of surface HLA-DR and CD86 when com-

pared to IgG1-switched clones. Secretion

of TNF-alpha, RANTES, IL-6, IP-10 and

CCL4 ware significantly reduced in IgG4-

switched clones.

Conclusion: Here we show the isolation

and culture of human in vivo switched

allergen-specific memory B cells. This

approach will allow us to gain more insight

into the mechanisms at the B cell level that

drive induction of immune tolerance to

allergens. Allergen-specific B cells showed

an increased frequency of IgG4-switched

cells after SIT. We found that CD86 and

HLA-DR were upregulated in IgG4-

switched memory B cells indicating that

these cells may be efficient antigen-present-

ing cells. Furthermore IgG4-switched B cell

clones show reduced production of pro-

inflammatory cytokines and chemokines.

This indicates that SIT induces highly effi-

cient antigen-presenting IgG4-switched B

cells that secrete low levels of pro-inflam-

matory cytokines upon activation.

25© 2013 The Authors
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Allergic airway inflammation induces

dendritic cell phenotypes in airway

sensory ganglia

Le, DD1; Rochlitzer, S2; Funck, U1; Heck, S1; Bals, R3;

Braun, A2; Welte, T4; Dinh, TQ1

1Department of Experimental Pneumology and

Allergology, Saarland University Hospital-Homburg,

Homburg/Saar, Germany; 2Fraunhofer Institute for

Toxicology and Experimental Medicine (ITEM),

Hannover, Germany; 3Department of Internal Medicine

V, Saarland University Hospital-Homburg, Homburg/

Saar, Germany; 4Department for Respiratory Medicine,

Hannover Medical School, Hannover, Germany

Background: Dendritic cells (DC) play a

decisive role as antigen-presenting cells in

the allergic airway inflammation. It has

been shown that neuropeptides of sensory

neurons like calcitonin gene-related peptide

(CGRP) can attract and modulate immune

cells like DC during the allergic airway

inflammation. The colocalisation of DC in

specific airway sensory ganglia has not

been explored yet.

The aim of the present study is to evalu-

ate possible interactions of DC in sensory

ganglia concerning calcitonin gene-related-

peptides (CGRP)-expression during allergic

airway inflammation.

Method: Using the mouse model of a

chronic allergic airway inflammation,

BALB/c mice were treated with intranasal

house dust mite (HDM) extract (25 lg/
50 ll) 5 days a week for 7 weeks. The sam-

ple material was harvested 24 h after final

allergen challenge. Immunohistochemistry

was performed to detect the colocalisation

of DCs by MHC-II and CD11c, satellite

glia cells (SGC) by glutamine synthetase

and neurons by the neuronal marker PGP

9.5.

Results: The immune cells, which have

DC-phenotype characteristics but are not

Satellite glia cells, were found in the vagal

sensory airway ganglia of the mouse under

physiological conditions and they were sig-

nificantly increased during an allergic air-

way inflammation (DCs/neurons: control

23.48 � 7.613% vs HDM

49.75 � 4.194%, P = 0.0003). Addition-

ally, an increased number of CGRP posi-

tive neurons in vagal sensory airway

ganglia during allergic airway inflamma-

tion was found (CGRP positive neurons/

total neurons: HDM 52.07 � 3.040% vs

control 21.63 � 3.799%, P = 0.0001).

Conclusion: The finding of the presence of

DC in the airway jugular-nodose ganglion

indicates a role of the DC in these ganglia

under physiological conditions. The

increased numbers of DC and CGRP-posi-

tive neurons in these ganglia suggest the

involvement of these cells the pathogenesis

of allergic airway inflammation. However,

the exact functions of DC and CGRP in

allergic airway inflammation remain to be

explored in future studies.
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The a-melanocyte stimulating hormone-

melanocortin receptor axis in the

pathogenesis of allergic bronchial

asthma

Webering, S1; Lunding, L2; Vock, C1; Fehrenbach, H1;

Wegmann, M2

1Division of Experimental Pneumology, Research

Center Borstel, Airway Research Centre North, Member

of the German Center for Lung Research, Borstel,

Germany; 2Division of Asthma Mouse Models,

Research Center Borstel, Airway Research Centre

North, Member of the German Center for Lung

Research, Borstel, Germany

Background: Allergic bronchial asthma

develops on the basis of a chronic inflam-

mation of the airways. According to the

hygiene hypothesis a dominant T helper 2

(TH2) type immune response is critically

important for the initiation of this inflam-

matory response. However, the mecha-

nisms leading chronification of the allergic

immune-response in asthmatic airways

remain elusive, but suggest incessant secre-

tion of pro-inflammatory mediators trig-

gered by allergen inhalation. This in turn

overwhelms inherent regulatory feed-back

loops, which virtually control inflammatory

reactions by the production of antiinflam-

matory factors. One of these mediators

could be the a-melanocyte-stimulating hor-

mone (a-MSH), which has been described

to reduce inflammation in several dermato-

logic and neurologic disorders. This study

aimed at investigating the role of a-MSH

in asthma pathogenesis.

Method and results: In mouse models of

acute and chronic experimental allergic

asthma we found that a-MSH is produced

in inflamed airways and that the amount

of a-MSH released into the broncho-alveo-

lar lumen increases with intensity and

duration of allergic airway inflammation.

Thereby, a-MSH is mainly produced by

the airway epithelium and to a much lower

amount by alveolar macrophages. From

the five melanocortin receptors (MC-R)

that have been identified so far, we found

expression of only MC5-R in healthy ani-

mals, mainly by alveolar macrophages and

airway epithelial cells. In contrast, animals

with experimental asthma revealed expres-

sion of MC5-R not only in the airway epi-

thelium and alveolar macrophages, but

also in infiltrating eosinophils. Addition-

ally, we detected expression of MC1-R,

which is not expressed in healthy animals,

by infiltrating neutrophils and fibroblasts

in the tunica adventitia of inflamed vessels.

Conclusions: We found that a-MSH is

mainly produced by the airway epithelium

depending on the strength and duration of

the inflammatory response in the airways

together with an altered expression pattern

of the melanocortin receptors in animals

with experimental allergic asthma. These

data suggest an important role of the air-

way epithelium in regulating the allergic

immune response in asthmatic airways by

releasing a-MSH.
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Adoptive transfer of Th clones confer

late-phase asthmatic response in mice

Mori, A1; Kouyama, S1; Yamaguchi, M1; Iijima, Y1; Itoh,

J1; Saito, N1; Minami, T1; Watarai, K1; Mitsui, C1;

Oshikata, C1; Tanimoto, H1; Fukutomi, Y1; Sekiya, K1;

Tsuburai, T1; Taniguchi, M1; Maeda, Y1; Ohtomo, M1;

Hasegawa, M1; Akiyama, K1; Ohtomo, T2; Kaminua, O3

1National Hospital Organization, Sagamihara National

Hospital, Clinical Research Center, Sagamihara, Japan;
2Tokyo University of Pharmacy and Life Science, Tokyo,

Japan; 3Tokyo Metropolitan Institute of Medical

Science, Tokyo, Japan

Background: Helper T (Th) cells have been

implicated in asthma. To investigate a role

of Th cells in airflow limitation, T cell-

transfer model was analyzed for possible

immediate and late phase asthmatic

responses after antigen challenge.

26 © 2013 The Authors
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Method: Ovalbumin (OVA) specific Th

clones were established from either the

regional lymphnodes of Balb/c mice im-

munised with OVA/CFA or splenocytes of

DO11.10 transgenic mice expressing T cell

receptor specific for OVA323–339/H-2d. Th

clones were adoptively transferred into

unprimed mice. Upon challenge with either

OVA or OVA323–339, Penh was continu-

ously analyzed by unrestrained whole body

plethysmography (BUXCO). Airway resis-

tance was also monitored by resistance/

compliance analyzer under anesthetized

condition. Supernatants of stimulated Th

clones were analyzed for contractile activ-

ity using collagen gels embedded with mur-

ine primary bronchial smooth muscle cells.

Results: Penh values were significantly

increased 6 h after OVA challenge, when

mice were transferred with Th clones, T5-

1, T6-2, T6-4, and T6-7, but not by other

Th clones, BF7, T6-1, or T6-10. Airflow

limitation was confirmed by a direct mea-

surement of airway resistance under anes-

thetized, restrained, and intubated

conditions. The airflow limitation was also

efficiently induced by OVA323–339, a T cell

epitope peptide. Contractile activity was

detectable in the supernatants of T6-2

stimulated with immobilised anti-CD3.

Conclusion: Activation of Th cells resulted

in an airflow limitation besides eosinophilic

inflammation, AHR, and mucous hyper-

plasia. T cell-derived bronchoconstrictor

might be a target for treatment-resistant

asthma.
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Microbiome composition affects airway

immunity against respiratory syncytial

virus infection in mice

Schijf, MA1,2; Wopereis, H3; Garssen, J2,3; Oozeer, R3;

van Bleek, G1; van’t Land, B1,3

1The Wilhelmina Children’s Hospital, UMCU, Utrecht,

The Netherlands; 2Utrecht Institute for Pharmaceutical

Sciences (UIPS), Utrecht, The Netherlands; 3Danone

Research – Centre for Specialised Nutrition,

Wageningen, The Netherlands

Background and objective: Early bacterial

colonization is necessary for the develop-

ment and maturation of neonatal immu-

nity. Inadequate balance between the

microbiome composition and innate or

adaptive immune system of the neonate

might contribute to respiratory syncytial

virus (RSV) induced disease severity. To

investigate if intestinal microbial composi-

tion affects host RSV induced immune

responses, we altered the gut microbiome

in a mouse model for primary RSV infec-

tion and in a FI-RSV induced vaccination

model for enhanced disease.

Materials and methods: Microbiome com-

position was altered in C57BL/6 mice using

either a 7 week dietary intervention with

specific oligosaccharides (scGOS/lcFOS/

pAOS) or a 4 week broad spectrum antibi-

otic treatment during the FI-RSV vaccina-

tion. Fecal taxonomic composition and

lung RSV specific immune responses were

determined.

Results: During primary RSV infection,

specific oligosaccharide intervention

increased the number of IFN-gamma pro-

ducing CD4+ T cells 8 days post infection

compared to control diet. Moreover, in the

FI-RSV model, dietary intervention

decreased lung total cell influx, eosino-

philia and the number of IL-4, -5 and -13

producing CD4+ T cells. Lower microbial

diversity induced by broad spectrum anti-

biotics during FI-RSV vaccination corre-

lated with decreased numbers of IFN-

gamma producing CD4+ and CD8+ T cells

6 days after viral challenge.

Conclusions: Specific modulation of the

microbial composition and diversity corre-

late with different host immunity response

against RSV and suggests that optimising

the early microbial implementation may

have an impact on the susceptibility to

RSV induced disease.
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Efficacy of a mixture of release-active

rabbit polyclonal antibodies to histamine,

bradykinin and morphin in the treatment

of mouse model of allergic asthma

Babakhin, A1; Shershakova, N1; Shilovskiy, I1; Kozmin,

L1; Tarasov, S2; Sekirina, M2; Gorbunov, E2; Epstein, O2;

Khaitov, M1

1National Research Center – Institute of Immunology of

Federal Medico-Biology Agency of Russia, Moscow,

Russia; 2OOO “NPF “MATERIA MEDICA HOLDING”,

Moscow, Russia

Background: Allergic asthma as a complex

disease characterised by airway obstruc-

tion, airway inflammation and airway hy-

perresponsiveness to a variety of stimuli

requires the discovery of new therapeutic

strategies. The aim of this study was to

investigate the efficacy of Rengalin (Ren)

(a mixture of release-active rabbit poly-

clonal antibodies to histamine, bradykinin

and morphin) in the treatment of mouse

model of allergic asthma (MMA).

Method: MMA was developed as previ-

ously described. Mice in study group 1

were intragastric (i.g.) administered with

0.25 ml of Ren, beginning 5 days before

and then during sensitisation period; mice

in group 2 were treated with i.p. injections

of Dexamethasone (DM) 0.25 ml in dose

3 mg/kg before INA; mice in group 3 were

treated during sensitisation period with

Desloratadine (DL) by i.g. administration

of 0.25 ml in dose 50 lg/kg; mice with

MMA (group 4) did not receive any treat-

ment. Twenty-four hours after the last

INA airway hyperreactivity (AHR) to

methacholine (Mch) was measured by

whole-body plethysmography. Forty-eight

hours after the last INA blood was taken

for cell count, bronchoalveolar lavage fluid

(BALF) was collected for estimation of

inflammatory cells and lungs were removed

for histological examination. Serum anti-

OVA IgE, IgG, IgG1 and IgG2a were

measured by ELISA at the end of sensiti-

sation and after INA.

Results: Treatment of mice with Ren, DM,

and DL significantly reduced AHR to Mch

compared to untreated group 4 mice with

MMA. The levels of anti-OVA IgG2a in

groups treated with Ren, DM, and DL

were decreased after INA in mice treated

with DM. Anti-OVA IgG1 and total IgG

antibody responses were decreased in all

treated groups especially after INA in mice

treated with Ren and DM. Treatment of

mice with Ren significantly reduced neutro-

phil number and partly increased lympho-

cyte number in BALF. Treatment with

DM reduced eosinophil count in BALF

while treatment with DL led to decrease

alveolar macrophages count and increase

neutrophil number in comparison to

untreated MMA group. In peripheral

blood substantial decrease in eosinophil

count was observed in all treated groups

while the number of neutrophils was

increased. Treatment of mice with Ren,

DM and DL led to the reduction of aller-

gic inflammation.

Conclusion: This study provides a new

therapeutic approach in the treatment of

asthma suggesting that Rengalin given dur-

ing the time of allergen exposure might

alter disease progression in patients with

respiratory allergy.
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Usefulness of skin tests for the diagnosis

of immediate type hypersensitivity

reactions to proton pump inhibitors

Kepil Ozdemir, S1; Yilmaz, I1; Aydin, O1; Buyukozturk,

S2; Gelincik, A2; Demirturk, M2; Erdogdu, D2; Comert,

S3; Erdogan, T3; Karakaya, G3; Kalyoncu, FA3; Oner

Erkekol, F4; Dursun, BA4; Misirligil, Z1; Bavbek, S1

1Division of Allergy and Immunology, Department of

Chest Diseases, Ankara University School of Medicine,

Ankara, Turkey; 2Division of Allergy and Immunology,

Department of Internal Medicine, Istanbul Faculty of

Medicine, Istanbul University, Istanbul, Turkey;
3Division of Allergy and Immunology, Department of

Chest Diseases, Hacettepe University School of

Medicine, Ankara, Turkey; 4Division of Allergy and

Immunology, Department of Chest Diseases, Atat€urk

Chest Disease and Thoracic Surgery Training and

Research Hospital, Ankara, Turkey

Background: Limited data are available

about the value of skin tests in the diagno-

sis of PPI-induced hypersensitivity reac-

tions and the cross-reactivity among PPIs.

The aim of this study was to assess the role

of skin testing in the diagnosis of PPI-

related immediate hypersensitivity reactions

and the cross-reactivity patterns among

PPIs in patients with typical features of

PPI-related hypersensitivity reactions.

Method: The study was designed in a pro-

spective, national, multicentre nature.

Sixty-five patients (mean age: 44.08 years,

F/M:53/12) with a suggestive history of a

PPI-induced immediate hypersensitivity

reaction and 30 control subjects (mean age:

34.83 years, F/M:17/13) were included.

The severities of the reactions were

assessed with the Ring-Messmer scale.

Standardised skin prick tests with omepra-

zole, lansoprazole, pantoprazole, rabepraz-

ole, esomeprazole and intradermal tests

with omeprazole, pantoprazole, esomepraz-

ole were performed. Oral provocation tests

(OPTs) with the PPIs other than the culprit

PPI that displayed negative results in skin

tests were performed in 61 patients and

diagnostic OPTs with the suspected PPI

were performed in 12 patients.

Results: Lansoprazole was the most fre-

quently involved drug with 52 patients

(80.0%), followed by esomeprazole in 11

(16.9%), pantoprazole in 9 (13.8%), rabep-

razole in 2 (3.1%) and omeprazole in one

patient (1.5%). The severity of the reaction

was grade1 in 32 (49.2%), grade2 in 22

(33.8%), grade3 in 11 patients (16.9%).

Diagnostic skin tests with the culprit PPIs

were positive in 20 patients (20/60, 33.3%).

All skin tests in 30 control subjects were

negative. The sensitivity, specificity, nega-

tive and positive predictive value of the

skin tests with PPIs according to clinical

history was 33.3%, 100%, 42.9%, 100%,

respectively. A group of patients with posi-

tive skin test with lansoprazole were also

positive on skin test with pantoprazole (3/

17), esomeprazole (3/17) or omeprazole (1/

17). Eight of the 52 patients who had a

history of a hypersensitivity reaction to

lansoprazole had a positive OPT result

with at least one of the alternative PPIs (3/

52 omeprazole, 3/52 rabeprazole, 2/52 pan-

toprazole, 1/52 esomeprazole).

Conclusion: Considering the high specific-

ity, skin testing seems to be a useful

method for the diagnosis of immediate

type hypersensitivity reactions to PPIs and

for the evaluation of cross-reactivity

among PPIs. However, OPT should be per-

formed in case of negativity on skin tests.
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Diagnosis of chlorhexidine allergy in the

Danish Anaesthesia Allergy Centre

Opstrup, MS1,2; Malling, H-J2; Krøigaard, M2; Skov, PS3;

Mosbech, H2; Poulsen, LK3; Garvey, LH2

1National Allergy Research Centre, Gentofte University

Hospital, Hellerup, Denmark; 2Danish Anaesthesia

Allergy Centre, Allergy Clinic, Gentofte University

Hospital, Hellerup, Denmark; 3Laboratory of Medical

Allergology, Allergy Clinic, Gentofte University

Hospital, Hellerup, Denmark

Background: Allergic reactions to the

widely used disinfectant chlorhexidine are

rare, but often severe and easily over-

looked. Patients with suspected periopera-

tive allergic reactions are especially at risk

and testing for chlorhexidine is routinely

carried out when investigating these

patients in the Danish Anaesthesia Allergy

Centre (DAAC).

The aim of this study was to evaluate

the different diagnostic tests used in the

diagnosis of chlorhexidine allergy.

Method: All patients investigated in

DAAC in the period July 2004-July 2012

were included (n = 343 patients). Specific

IgE for chlorhexidine (Immunocap�, Pha-

dia AB, Sweden) was analysed in 334

patients and histamine release test (HR)

(RefLab ApS, Denmark) in 257 patients.

Skin testing in duplicate was carried out

using skin prick test (SPT) with chlorhexi-

dine digluconate 5 mg/ml in 339 patients

and intradermal test (IDT) with chlorhexi-

dine digluconate 0.002 mg/ml in 333

patients. Criteria for positivity were: SPT

wheal ≥3 mm of the negative control; IDT

diameter of wheal greater than or equal to

twice the diameter of negative control; spe-

cific IgE >0.35 kUA/l; HR class ≥1.
Chlorhexidine allergy was assumed if

two or more tests were positive.

Results: In total, 39 patients had one or

more positive tests. Of these, 25 patients

fulfilled the criteria for allergy to chlorhexi-

dine; 24/25 were SPT-positive, 16/25 were

IDT-positive, 25/25 were IgE-positive and

13/23 were HR-positive. Of the 14 patients

with only one positive test 4/14 had a posi-

tive SPT, 2/14 had a positive IDT, 6/14

were specific IgE-positive and 2/11 were

HR-positive. In our population the rate of

false positive tests was low for all tests.

The rate of false negative tests was espe-

cially low for SPT and specific IgE.

Conclusion: Twenty-five of 343 patients ful-

filled the criteria for allergy to chlorhexidine

on the basis of two or more positive tests.

Fourteen had only one positive test. The

remaining 304 were negative in all tests. The

high concordance between tests in this study

suggests that basing the diagnosis of chlorh-

exidine allergy on two or more positive tests

improves diagnostic accuracy. Obviously, a

positive provocation would be needed to

confirm this, but a validated provocation

model is not yet available.

Surprisingly, using our criteria for posi-

tivity for IDT, only 16 patients out of the

25 patients with allergy had a positive test.

There is no international consensus on the

criteria for a positive IDT and this should

be the subject of further studies.

63

IgE-mediated anaphylaxis and allergic

reactions to idursulfase in patients with

Hunter syndrome

Kim, J1,2; Park, MR1,2; Kim, DS1,2; Lee, JO2; Maeng,

SH1; Cho, SY1; Han, Y2; Ahn, K1,2; Jin, DK1

1Department of Pediatrics, Samsung Medical Center,

Seoul, Korea; 2Samsung Medical Center, Environmental

Health Center for Atopic Diseases, Seoul, Korea

Background: Enzyme replacement therapy

(ERT) with recombinant human idursulf-
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ase is effective for the treatment of muco-

polysaccharidosis (MPS) type II. However,

various adverse events can occur in rela-

tion to infusion of idursulfase. The purpose

was to evaluate the occurrence of infusion-

related allergic reactions, including anaphy-

laxis, to idursulfase in patients with MPS

II receiving ERT and to elucidate its possi-

ble mechanism.

Method: A total of 34 patients with MPS

II were enrolled to receive ERT with

Elaprase� at a dose of 0.5 mg/kg intrave-

nously once a week. Information regarding

the symptoms, frequency and timing of

anaphylaxis during treatment was ana-

lyzed. Formation of anti-idursulfase IgE

antibody was assessed by skin prick test

(SPT) and enzyme-linked immunosorbent

assay (ELISA). Western blotting was per-

formed to confirm the reaction between

idursulfase and specific IgE.

Results: Three patients (8.8%) showed

anaphylaxis by infusion of idursulfase. No

deaths occurred during the study. Anti-

idursulfase IgE antibody was detected by

SPT and ELISA. Immunoblotting with

patients’ sera and Elaprase� showed a sin-

gle band of specific IgE binding to the pro-

tein around 70 kD, and idursulfase did not

display amino acid sequence homology to

known allergens. SPT with idursulfase

demonstrated positive results in all patients

with anaphylaxis. However, we failed to

reveal any risk factors for the development

of infusion-related immediate-type allergic

reactions.

Conclusion: Anaphylaxis related to infu-

sion of idursulfase is mediated by anti-

idursulfase IgE antibody, which might be

produced by de novo synthesis. SPT might

be useful in predicting the occurrence of

anti-idursulfase IgE-mediated anaphylaxis

during infusion.

64

Drug provocation test duration in the

diagnosis of non-immediate reactions to

amoxicillin in children

Mori, F1; Pecorari, L2; Barni, S1; Rossi, ME1; Pucci, N1;

Novembre, EM1

1Allergy Unit, Department of Pediatric, A.Meyer

Children Hospital, University of Florence, Florence,

Italy; 2Department of Pediatric, S.Anna Hospital,

Ferrara, Italy

Background: Drug Provocation Test

(DPT) can be considered of paramount

importance in those patients with suspected

drug hypersensitivity who have tested neg-

ative for the in vivo and/or in vitro test,

who have no risk factors and for whom

diagnosis is mandatory. The general guide-

lines for performing a DPT are a single

blind placebo controlled test under strict

hospital surveillance with emergency room

facilities. While in case of immediate reac-

tions the DPT procedure has reached a

good level of standardisation, in case of

non-immediate reactions many questions

remain open. It is still a matter of debate

whether a full therapeutic dose should be

given for a number of days similar to a

therapeutic regimen or just for 1 day.

Method: We reviewed charts of patients

referred to the Allergy Unit of Anna

Meyer Children’s Hospital for suspected

drug allergy from 2008–2011. All patients

with history of Amoxicillin reactions

underwent Skin Prick Tests (SPTs) and

Intradermal Tests (IDTs) with the culprict

drug according to EAACI guidelines.

Moreover, most of those children resulted

negative to the skin tests were challenged

with Amoxicillin. We performed a three

step protocol (10–20–70% of the therapeu-

tic dose) every 30’ on the first day.

The day after Amoxicillin was adminis-

tered in one single dose and the challenge

was continued at home for a total of

5 days.

Results: The most common suspected

agents were beta-lactams antibiotics

(55.7%). Amoxicillin predominated with

maculopapular exathemas (45.9%). Two

hundred patients underwent SPTs/IDTs

and nine out of 200 resulted positive. One

hundred and fifty-two out of 200 children

had history of non-immediate reactions.

One hundred and seventy-seven DPT were

performed with Amoxicillin for a total of

5 days each child. Diagnosis of Amoxicillin

allergy was confirmed by DPT in 17

patients (9.6%). Of those 14 had history of

non-immediated reactions. The DPT reac-

tions occurred in four patients (26.6%) on

day 5.

Conclusion: According to our results, the

cumulative dose can be exclusively reached

after a number of days of drug administra-

tion in case of non-immediate reactions. In

order to avoid missing diagnosis of drug

hypersensitivity in a significant number of

cases a long term DPT protocol should be

recommended in those patients with his-

tory of adverse drug reactions occurred

during the course of a therapeutic regimen.

65

Human leukocyte antigen genotype in

antiepileptics hypersensitivity reactions:

a pilot study in Brazilian patients

Tanno, LK1; Kerr, DS2; Yamamoto, VJ2; Prado, CM2;

Talib, LL2; Gattaz, WF2; Motta, AA1; Kalil, JE1

1Clinical Immunology and Allergy Division, University

of S~ao Paulo, S~ao Paulo, Brazil; 2Laboratory of

Neuroscience – LIM-27 Psychiatry Institute, University

of S~ao Paulo, S~ao Paulo, Brazil

Background: A strong pharmacogenetic

association has been reported in Chinese

patients between human leukocyte antigen

(HLA)-B*1502 and carbamazepine (CBZ)-

induced Stevens-Johnson syndrome (SJS),

while HLA-A*3101 was associated with

CBZ-induced hypersensitivity reactions

among subjects of Northern European

ancestry. Our aim was to analyze the asso-

ciation between antiepileptics hypersensitiv-

ity reactions and polymorphisms of HLA-

B*1502 and HLA-A*3101 in a population

of S~ao Paulo, Brazil.

Method: Case-control study in which we

genotyped the HLA-B alleles of samples

obtained from 54 subjects with varying

severities antiepileptics hypersensitivity

reactions (AHR), 83 tolerants, and 45 con-

trol subjects, all from S~ao Paulo, Brazil.

The phenotype evaluation was based on

standardised scoring systems using an

adapted ENDA (European Network of

Drug Allergy) questionnaire, medical

records and on the clinical follow-up in

our Allergy Clinic. The patch test with the

culprit drug was performed according to

the ENDA recommendations.

Results: We studied 185 subjects, 65% were

female and mean age was 43.6 years. Eigthy

percent had mixed ethinicity. Fifty-four

cases were validated as AHR, 31 Drug

Reaction with Eosinophilia and Systemic

Symptoms (DRESS), 12 Stevens-Johnson

Syndrome (SJS) and 11 maculo-papular

exanthema. Of all 41 drug patch tests, 28

(68%) were positive, in both SJS and

DRESS. The HLA variants observed in our

case and control groups had homogeneous

distribution. None of our study groups pre-

sented positive association with HLA-

B*1502 and HLA-A*3101 polymorphisms.

Conclusion: There was no association

between HLA-B*1502 and HLA-A*3101
polymorphisms genotype and AHR. It is

unlikely these polymorphisms are going to

be a satisfactory genetic marker of AHR in

our population. Due to the high degree of

linkage disequilibrium in the MHC, the

identification of an association does not nec-

essarily indicate that this locus is the causal

variant. Given the rarity of such reactions,

this is only going to be possible through

multicenter international collaborations.
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Use of nasal inspiratory flow rates in the

measurement of ASA induced respiratory

reactions

Celikel, S1; White, AA2; Erkorkmaz, U3; Stevenson, DD2

1Pulmonary Department, Gaziosmanpasa University,

Tokat, Turkey; 2Scripps Clinic, Carmel Valley, Division

of Allergy, Asthma and Immunology, San Diego, CA,

United States; 3Gaziosmanpasa University, Biostatistics,

Tokat, Turkey

Background: Nasal ketorolac challenge

with modified oral aspirin challenge is a
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safe and effective alternative for desensitis-

ing patients with aspirin exacerbated respi-

ratory disease. In addition to clinical

judgement, objective tests assessing nasal

flow may help in diagnosing nasal reac-

tions. To evaluate the feasibility of peak

nasal inspiratory flow (PNIF) as an objec-

tive measurement in the assessment of a

reaction to nasal ketorolac or oral aspirin,

and to determine changes in PNIF that

have adequate sensitivity and specificity.

Method: One hundred and fifty-one

patients referred to the Scripps Clinic (San

Diego, California) for aspirin challenges

and desensitisation, from March 1, 2009 to

July 31, 2012 and 14 healthy controls par-

ticipated in the study. The percent

decreases in PNIF measurements of nasal

reactors were compared with the nonreac-

tors’ measurements. The ROC curve was

constructed to asses the diagnostic perfor-

mance of PNIF measurement for clinically

positive nasal challenge.

Results: A total of 165 subjects partici-

pated in the study. One hundred and four-

teen patients (69.1%) had a positive

reaction to the nasal ketoroloc challenge.

There was no statistical difference between

nasal reactors and nonreactors regarding

gender, baseline FEV1, and use of systemic

steroid before challenge. The mean percent

decrease in PNIF was significantly higher

in the reactor group (�30 � 29 vs

�7 � 16, P < 0.001). A cut-off value of

25% decrease in PNIF had the maximum

sensitivity and specificity (56.1% and

94.1%) as well as maximum PPV and NPV

(95.5% and 49.0%) (AUC = 0.755, SE =
0.037, 95%CI = 0.682–0.818, P < 0.001).

Conclusion: The high specificity and PPV

of a 25% drop in PNIF found in the ROC

analysis indicate that PNIF measurements

can be used for assessing nasal reactions

during nasal ketorolac challenges in the

diagnosis of aspirin exacerbated respiratory

disease.
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The diversity of adolescent rhinitis: a

cluster analysis

Patil, VK1,2; Zhang, H3; Raza, A1; Ewart, S4; Karmaus,

W3; Arshad, SH1,2; Kurukulaaratchy, RJ1,2

1David Hide Asthma & Allergy Research Centre,

Newport, United Kingdom; 2University of

Southampton, Southampton, United Kingdom;
3University of South Carolina, Columbia, United States;
4Michigan State University, East Lansing, MI, United

States

Background: Rhinitis affects many adoles-

cents and often shows comorbidity with

asthma. We hypothesised that like asthma,

adolescent rhinitis may exhibit clinical het-

erogeneity that could be characterised by

cluster analysis.

Methods: The Isle of Wight birth cohort

(n = 1456) was established in 1989 to study

the natural history of allergic diseases. Par-

ticipants were followed up at 1, 2, 4, 10

and 18 years. Cluster analysis was per-

formed on the population that had rhinitis

at age 18 (n = 468) using 12 variables

selected from potentially relevant ‘associ-

ated’ factors at 18-years; sex, wheeze at 18,

eczema at 18, ocular symptoms at 18, fam-

ily history of rhinitis, age that rhinitis

appeared, atopic status at 18, total IgE,

bronchial reversibility, BHR, mean FeNO

(exhaled nitric oxide), FEV1, FVC, FEV1/

FVC, FEF25–75, and Body Mass Index.

Clusters were further characterised by

allergic comorbidity throughout the first

18-years of life, environmental exposures at

18-years and rhinitis morbidity indices.

Results: Five clusters were identified:

Cluster 1 (50/468; 10.7%): Female

(86%) atopic (77%) rhinitis with high

comorbid wheeze (80%) and asthma

(66%). This group had high FeNO,

high BHR and greatest airflow limita-

tion. Rhinitis had had high impact on

sleep and daily activities. This group

showed high need for rhinitis treatment.

Cluster 2 (98/468; 20.9%): Male (99%)

atopic (81%) rhinitis with little comor-

bid wheeze (14%) and diagnosed

asthma (9%). This group showed low

BHR and least airflow obstruction.

Rhinitis morbidity was intermediate

with high treatment need.

Cluster 3 (170/468; 36.3%): Female

(79%), strong family history of rhinitis

(39%) with little comorbid atopy

(58%), wheeze (28%) and asthma

(20%). This group exhibit low FeNO

and lowest BHR. Rhinitis morbidity

and treatment needs were moderate.

Cluster 4 (54/468; 11.5%): Female

(65%) overweight (44%) non-atopic

(49%) rhinitis with intermediate comor-

bid wheeze (43%) asthma (43%). They

showed lowest FeNO but high airflow

limitation. They had low rhinitis treat-

ment needs.

Cluster 5 (96/468; 20.5%): Male (68%)

atopic (93%) early onset (6.7 years) rhi-

nitis with high comorbid wheeze (67%)

and asthma (59%). They showed high

FeNO and normal lung functions. They

had persistent symptoms with high

treatment needs.

Conclusion: Clinically distinctive adoles-

cent rhinitis clusters are apparent with

varying gender, asthma, atopy and obesity

associations plus different symptom sever-

ity and treatment needs.
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Rhinitis in a community elderly

population: its associations with atopy,

asthma and comorbidity

Song, W-J1; Kim, M-Y1; Lee, S-Y1; Lee, S-E1; Jo, E-J1;

Yang, M-S1; Lee, S-H1; Cho, S-H1; Chang, S-I2; Min,

K-U1; Kim, Y-Y3; Chang, Y-S4

1Department of Internal Medicine, Seoul National

University College of Medicine, Seoul, Korea;
2Department of Internal Medicine, Sung-Ae Hospital,

Seoul, Korea; 3Department of Internal Medicine,

National Medical Center, Seoul, Korea; 4Department of

Internal Medicine, Seoul National University Bundang

Hospital, Seongnam, Korea

Background: Rhinitis is one of the most

frequent medical conditions. However,

there is still scarce of epidemiologic evi-

dence for rhinitis in the elderly population.

The present study aimed to investigate the

prevalence of elderly rhinitis and the rela-

tionships with asthma and other comorbid-

ity.

Method: A cross-sectional analysis was

performed using the baseline dataset of the

Korean Longitudinal Study on Health and

Aging (KLoSHA), a community-based

elderly population cohort in Korea (aged

≥65 years). Structured questionnaires were

utilised to define rhinitis, asthma and com-

orbidity, and allergen skin prick tests were

used to define atopy. Health-related quality

of life was assessed by short-form 36 (SF-

36) questionnaires.

Results: A total of 982 elderly subjects

(98.2%) were included in the present study.

The prevalence of rhinitis was 25.6%, and the

age-related decrease was evidently observed

after the ages of 90 years. The prevalence of

atopy was 17.2% (18.8% among rhinitis sub-

jects), andatopydidnot have significant asso-

ciation with rhinitis. Asthma-rhinitis

relationships were assessed in multivariate

logistic regression analyses, and they were

found to be significant, independently of

atopy. Among comorbid conditions, irritable

bowel syndrome (IBS) showed marginal

associationswith rhinitis, particularly for rhi-

nitis without atopy. In SF-36 questionnaire

analyses, rhinitis was related to the reduction

in physical aspects of quality of life.

Conclusion: The present study demon-

strated that elderly rhinitis had high preva-

lence as a non-allergic form, and also was

a significant disorder in relation to asthma

association and its impact on quality-of-

life. Potential relationship between non-

allergic rhinitis and IBS warrants further

elucidation.
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Natural history of local allergic rhinitis

Rondón, C1; Campo, P1; Barrionuevo, E1; Salas, M1;

Gomez, F1; Ca~namero, MD1; Galindo, L2; Osorio, M2;

Blanca, M1

1Complejo Hospitalario de Malaga, Allergy Unit,

Malaga, Spain; 2Fundacion IMABIS-Complejo

Hospitalario de Malaga, Malaga, Spain

Background: Local allergic rhinitis (LAR)

is a common respiratory disease with a

prevalence of 25.7% in rhinitis population.

However, whether LAR is a first step in

the development of classical allergic rhinitis

(AR) with systemic atopy or an indepen-

dent entity remains unknown. The objec-

tives of this study were to evaluate the

natural history of LAR and possible con-

version to AR over time.

Method: A 10-years-follow-up study was

designed to evaluate 194 adult LAR patients

and 97 healthy controls. LAR patients had

positive response to nasal allergen provoca-

tion test (NAPT) with at least one aeroaller-

gen. Demographic and clinical

questionnaire, spirometry, SPT, and serum

specific IgE antibodies to common
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aeroallergens were yearly evaluated. NAPT

were performed at baseline and after 5 and

10 years of evolution. The study was

approved by the local ethics committees. All

participants were informed and signed the

corresponding informed consent.

Results: These data represent the results of

the first 5 years of the follow-up. Most LAR

patients were non-smoker women with mod-

erate/severe persistent perennial rhinitis. At

initial evaluation conjunctivitis (52.3%) and

asthma (18.8%) were the most frequent

comorbidities, and D. pteronyssinus (51.1%)

the main specific aeroallergen detected by

NAPT. After 5 years a worsening of rhinitis

with increase of persistence and severity

symptoms (26.2%), and new association to

conjunctivitis (7.9%) and asthma (5.6%)

were detected. Systemic atopy was detected

by SPT and/or serum specific IgE in LAR

(6.81%) and control group (4.5%), without

significant differences.

Conclusion: These results show that a simi-

lar proportion of LAR patients and

healthy controls developed systemic atopy,

suggesting LAR and classical AR can be

two independent entities. These findings

need to be confirmed in the 10-year-follow-

up study actually in progress.

Fundings: This work was supported by

grants from FIS network RIRAAF

(RD07/0064) and FIS (PI11/02619).
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Epidemiology of rhinitis in elderly: a

nationwide survey

Morais-Almeida, M1; Pite, H1; Pereira, AM2; Todo-Bom,

A3; Nunes, C4; Bousquet, J5; Fonseca, J6

1Immunoallergy Department, Hospital CUF Infante

Santo and Hospital CUF Descobertas, Lisbon, Portugal;
2Allergy and Clinical Immunology Department, Hospital

S. Jo~ao EPE, Porto, Portugal; 3Immunoallergy

Department, Hospitais da Universidade de Coimbra,

Coimbra, Portugal; 4Centro de Imunoalergologia do

Algarve, Portim~ao, Portugal; 5Department of Allergy

and Respiratory Diseases, University Hospital and

INSERM, Montpellier, France; 6CINTESIS – Center for

Research in Health Technologies and Information

Systems, Porto, Portugal

Background: Epidemiologic data on rhini-

tis in the elderly is scarce, despite the

increase in the senior population over the

last decades, together with a concern for

better quality of life (QoL). This study

aimed to estimate the prevalence of rhinitis

in the population aged above 65 years old

in mainland Portugal and to characterise

and classify rhinitis in this age group.

Method: A cross-sectional, nationwide,

population-based survey was accomplished

through questionnaire application to

responders aged above 65 years old, living

in mainland Portugal, who gave their

informed consent. Data was collected by

face-to-face interview as previously

described (Todo-Bom A, et al. Allergy

2008). Current rhinitis (CR) was defined as

the presence of at least two out of three

rhinitis symptoms (repeated sneezing and/

or itchy nose, blocked nose for more than

1 h or runny nose without having a cold

or flu), either usually or in the last

12 months. Rhinitis severity was assessed

using a visual analog scale (VAS), as previ-

ously described (Bousquet J, et al. Allergy

2007). Overall rhinitis impact on QoL was

evaluated using a 0–100 VAS.

Results: Data was obtained from 3678

responders; 58.5% were female; mean

(standard deviation) age 74.1 (7.0) years

old. The prevalence of CR was 29.8%

(95% confidence interval 28.4–31.3); no

differences were found for gender, age or

urban/rural living area. Of seniors with

CR, 49.1% had mild intermittent, 7.0%

mild persistent, 27.5% moderate-severe

intermittent and 16.4% moderate-severe

persistent rhinitis. Most subjects (58.6%)

referred that rhinitis symptoms had started

before the age of 40. Seniors reported a

mean decrease of 40% in their usual QoL

due to nasal symptoms. Only 38.6% of the

patients with CR had been physician-diag-

nosed and 38.7% were under treatment for

this disease in the previous year. Allergic

conjunctivitis symptoms were referred by

68.6% of subjects with CR (population

prevalence 20.5% (95% confidence interval

19.2–21.8).
Conclusion: Rhinitis and rhinoconjunctivi-

tis are common diseases in the population

aged more than 65 years-old and are fre-

quently underdiagnosed and undertreated.

This was the first nationwide epidemiologi-

cal survey classifying rhinitis according to

ARIA guidelines in this age group. More

than 40% of seniors presented moderate-

severe disease.
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First data of the European registry of

severe allergic reactions

Hompes, S1; Moneret-Vautrin, A2; Scherer, K3; Lang, R4;

Fernandez-Rivas, M5; Cardona, V6; Kowalski, ML7; Jutel,

M8; Poziomkowska-Gesicka, I9; Papadopoulos, N10;

Beyer, K1; Mustakov, T11; Christoff, G12; Grabenhenrich,

L1; Worm, M1

1Charit�e – Universit€atsmedizin, Berlin, Germany;
2Allergy Vigilance Network, Vandoeuvre Les Nancy,

France; 3University Hospital Basel, Basel, Switzerland;
4Paracelsus Medizinische Privatuniversit€at Salzburg,

Salzburg, Austria; 5Hospital Clinico San Carlos Madrid,

Madrid, Spain; 6Hospital Vall d′Hebron, Barcelona,

Spain; 7University of Lodz, Lodz, Poland; 8Wroclaw

Medical University, Wroclaw, Poland; 9Pomeranian

Medical University Szczecin, Szczecin, Poland;
10University of Athens, Athen, Greece; 11University

Hospital Alexandrovska Sofia, Sofia, Bulgaria; 12Allergy

Outpatient Clinic, Tokuda Medical Centre, Sofia, Bulgaria

Background: Anaphylaxis is a severe aller-

gic reaction that can be life-threatening.

The registration of anaphylaxis through a

standardised system enables the compari-

son and analysis of data throughout Eur-

ope.

Method: The participating countries of the

European anaphylaxis registry are Austria,

Bulgaria, France (Allergy Vigilance Net-

work), Germany, Greece, Poland, Spain

and Switzerland. The data are obtained

using a password-protected online ques-

tionnaire.

Results: From 2011-05-31 until 2013-01-

14, 2079 anaphylactic cases were registered

by the following countries: Germany

(n = 1297), France (n = 383), Switzerland

(n = 201), Austria (n = 104), Spain

(n = 45), Poland (n = 36), Greece (n = 8),

Bulgaria (n = 5).

The main causes of anaphylaxis were

venom (42%) followed by food (29%) and

drugs (12%). In Austria, Bulgaria, Ger-

many and Switzerland venom was the lead-

ing cause of anaphylaxis. In Greece,

Poland, Spain and France food allergens

were most commonly named. The most

commonly affected organ was the skin

(84%), followed by the respiratory tract

(63%), the cardiovascular system (60%)

and the gastrointestinal tract (37%).

In most patients (48%) symptoms

occurred in <10 min after allergen expo-

sure. Symptoms started after <10 min in

61% of the reactions caused by venom, in

42% caused by drugs and 41% caused by

food. Patients reacted most commonly at

home (25%) followed by garden or park

(20%). Treatment was performed mostly

frequently by a professional (70%), in 10%

of cases by lay and in 6% first by lay fol-

lowed by a professional. The professionals

were mainly emergency physicians and the

lay persons family members of the patient.

Conclusion: The European data reveal that

venom and food allergens dominate among

the elicitors of severe allergic reactions in

Europe and that an immediate treatment

in <10 min after the onset of symptoms is

very important. As the main location of

the reaction is at home, patients and family

members need to be encouraged to use

their emergency drugs.
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Allergic sensitisation in elderly patients

with rhinitis

Popescu, A1; Greblescu, R2

1Pop de Basesti Medical Centre, Bucharest, Romania;
2Medas Clinic, Bucharest, Romania

Background: It is widely believed that

allergen sensitisation declines with age. As

a result, physicians often disregard the

allergic component in the pathogenesis of

respiratory conditions in the elderly. Atopy
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is rarely considered in the clinical assess-

ment of the geriatric rhinitis patients, and

these patients are infrequently referred for

allergy evaluation.

Method: The study included patients older

than 65 years with rhinitis and an age- and

gender-matched control group. Skin prick

tests (SPT) with inhalant allergens (house

dust mites, Alternaria, trees pollen, grass

pollen, ragweed and mugwort pollen, ani-

mal dander) were performed on all the

subjects. Detailed medical history was

obtained and a questionnaire inquiring

about the severity of symptoms, medica-

tion, family history of atopy was adminis-

tered.

Results: A total of 71 patients with rhinits/

rhinoconjuctivitis (mean age 69.8 years)

were recruited, 11 of them also had

asthma. Thirty-one patients (43.6%) had at

least one positive SPT result, compared to

only 10 subjects (14%) in the control

group. The most common allergic sensiti-

sation was found to be to house dust mites

in both groups. In the rhinitis group, 13

patients were found to be polysensitised.

Symptom scores revealed that 44 patients

(61.9%) assessed their nasal symptoms as

severe.

Conclusion: Despite the immune modifica-

tions occurring in the old age, the preva-

lence of allergic sensitisation in geriatric

patients with rhinitis is substantial. If prop-

erly evaluated, these patients, who often

present with severe symptoms, can benefit

from preventive measures such as allergen

avoidance and even specific immunother-

apy.
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Mapping of the immunodominant

regions of shrimp tropomyosin Pan b 1

by basophil activation test and skin prick

test

Myrset, HR1; Fæste, CK1; Kristiansen, PE2; Egaas, E1;

Dooper, MMBW1

1Norwegian Veterinary Institute, Oslo, Norway;
2University of Oslo, Oslo, Norway

Background: Shellfish allergy is one of the

most common food allergies and a main

cause of life threatening allergic reactions

to food. The major allergen in shellfish is

the heat-stable muscle protein tropomyo-

sin. Epitope mapping of shrimp tropomyo-

sin has been done by IgE-binding assays

with short synthetic peptides, but this pro-

vides little information about which

domains that are responsible for IgE-recep-

tor crosslinking on effector cells. Our aim

was to map the immunodominant regions

of shrimp tropomyosin by IgE-crosslinking

studies.

Method: Five overlapping peptides (P1-P5)

spanning the entire sequence of Pandalus

borealis tropomyosin (Pan b 1) were cloned

and expressed in Escherichia coli, each

including a 22 amino acid long N-terminal

His-tag. The five peptides were identified

by MS analysis, and IgE-receptor cross-

linking was investigated by basophil activa-

tion test (BAT) and skin prick test (SPT)

with Norwegian shrimp allergic adults. A

mixture of the five peptides in equal molar

ratios was also included in the studies.

Results: The five Pan b 1 peptides were

81–100 amino acids long and had a calcu-

lated molecular weight of 9.5–11.7 kDa. A

15–68% amino acid recognition was

obtained. In BAT, peptides induced activa-

tion at high concentrations and showed

individual variations at lower concentra-

tions. The peptide mixture induced a com-

parable activation of basophils as whole

tropomyosin, also at lower concentrations.

SPT studies showed positive responses to

P1, P3 and P5 for all patients and

increased responses to the peptide mixture

compared to whole tropomyosin.

Conclusion: For the first time the immuno-

dominant regions of shrimp tropomyosin

were mapped by IgE-receptor crosslinking

studies with peptides long enough to dis-

play both conformational and sequential

epitopes. No specific part of tropomyosin

was found to be immunodominant for all

patients tested; the patients were either pre-

dominantly sensitised to the middle peptide

or to the N- and C-terminus peptides of

the protein. These results correlated well

with previous microarray data with short

synthetic peptides. Dividing shrimp tropo-

myosin into five peptides did not reduce

the allergenicity of the protein.
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Allergenicity of short peptides from the

major peanut allergen Ara h 2

Hazebrouck, S1; Guillon, B1; Drumare, M-F1; Paty, E2;

Wal, J-M1; Bernard, H1

1INRA, UR496, Unit�e d’Immuno-Allergie Alimentaire,

Gif-sur-Yvette, France; 2Universit�e Paris Descartes –

Hôpital Necker, Paris, France

Background: The 2S-albumins Ara h 2 and

Ara h 6 are the most potent allergens for

peanut-allergic patients. Protein unfolding

has been reported to significantly decrease

the allergenic activity of 2S-albumins.

Chemically reduced and alkylated (r/a), i.e.

irreversibly denatured, Ara h 2 and Ara h

6 have thus been suggested to provide safer

alternative than native allergens for immu-

notherapeutic treatment. In this regard, we

investigated the residual allergenic potency

of r/a Ara h 2.

Method: IgE reactivity of 21 peanut-aller-

gic patients toward native and r/a Ara h 2

was evaluated by performing IgE-binding

inhibition assays. Synthetic peptides con-

taining linear B-cell epitopes of Ara h 2

were also tested. The IgE-binding capacity

of full-length allergens and short peptides

were then correlated with their ability to

trigger the degranulation of rat basophil

leukemia (RBL) SX38 passively sensitised

with immunopurified IgE antibodies from

peanut-allergic patients.

Results: A significant IgE-reactivity

toward r/a Ara h 2 was evidenced in most

patients and was found to be equivalent to

that of native Ara h 2 in two patients.

Two synthetic peptides, of 15 and 27

amino acids residues in length, displayed

IgE-binding capacities comparable to that

of full-length r/a Ara h 2. The 27 residues

long peptide also exhibited a capacity to

trigger basophil degranulation similar to

that of r/a Ara h 2. Moreover, this peptide

was as potent as the native Ara h 2 when

RBL cells were sensitised with IgE anti-

bodies from the patient exhibiting the high-

est IgE-reactivity toward denatured Ara h

2.

Conclusion: Although reduction and alkyl-

ation generally diminishes the allergenic

activity of Ara h 2, some peanut-allergic

patients may remain highly reactive to

short peptides of Ara h 2. Other modifica-

tions of Ara h 2 should be thus considered

in order to develop hypoallergenic mole-

cules for specific immunotherapy.
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Identification of salivary lipocalins as

new allergens on body-fur of male Syrian

hamster

Hilger, C1; Dubey, VP2; Lentz, D1; Hentges, F1; De, PK2

1CRP-Sant�e, Immunogenetics and Allergology,

Luxembourg, Luxembourg; 2Centre for Cellular and

Molecular Biology, Hyderabad, India

Background: Different species of hamsters,

e.g. Syrian (Mesocricetus auratus) and

Siberian (Phodopus sungorus), are increas-

ingly popular as domestic pets. Several

cases of asthma upon contact with ham-

sters and anaphylaxis following hamster

bites have been described, but the allergen

(s) responsible are either unidentified or

poorly characterised. Several human aller-

gens of animal origin have been found to

be lipocalins present on body-surface of

animals. In Syrian hamster, MSP proteins

comprising of 24 and 20.5 kDa major

forms (differing only in the presence and

absence of N-glycosylation) are expressed

in submandibular glands (SMG) of males

and detectable in their saliva. MSP are well

characterised proteins and cDNA sequenc-

ing had revealed MSP to be a lipocalin.

Objectives: To determine whether

1 MSP lipocalins are detectable in body-

fur of Syrian hamsters,

2 whether MSP lipocalins are allergens,

and

3 whether similar lipocalins/allergens are

present in SMG or body-fur of the

other popular pet, Siberian hamster.

Method: Extracts of SMG, fur and saliva

from male and female Syrian hamsters

were run in SDS-PAGE. Gels were stained

or blotted and probed with rabbit antisera

34 © 2013 The Authors
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against natural MSP. Recombinant MSP

was expressed in E. coli. Fur extracts of

male Syrian hamsters were investigated in

IgE immunoblots using sera of five patients

allergic to hamster. Sera were also assayed

for IgE reactivity with recombinant MSP

in ELISA. Western blots using MSP anti-

sera were performed on SMG and fur

extracts of Siberian hamsters.

Results: Protein bands of MSP were

detectable at 24 and 20.5 kDa in SMG

extracts, saliva and fur extracts of male

Syrian hamsters, but not females. Three

out of five patient’s sera reacted with 24

and 20.5 kDa MSP lipocalins of male Syr-

ian hamster fur. The same three patients

had IgE antibodies to rMSP in the range

of 1.6–30.6 kUA/l. Rabbit antibodies

against MSP did not show any cross-reac-

tion with SMG or fur extracts of Siberian

hamsters.

Conclusion: Two forms of a salivary lipoc-

alin (MSP) were detected male-specifically

in body-fur of Syrian hamster and identi-

fied as allergens. Immunologically similar

lipocalin allergens were not detectable in

Siberian hamster. MSP lipocalin allergens

are unique in that their presence in body-

fur is sex-dependent. MSP may provide a

new tool for diagnosis of allergy to Syrian

hamster.
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Dog saliva – an important source of dog

allergens

Wadén, K1; Polovic, N1,2; Binnmyr, J1; Hamsten, C1;

Gr€onneberg, R1; Palmberg, C1; Milcic-Matic, N2;

Bergman, T1; Gr€onlund, H1; van Hage, M1

1Karolinska Institutet, Stockholm, Sweden; 2University

of Belgrade, Belgrade, Serbia

Background: Allergy to dog (Canis famili-

aris) is a worldwide common cause of

asthma and allergic rhinitis. However, dog

dander extract in routine diagnostics is not

an optimal predictor of IgE-mediated dog

allergy. Our objective was to evaluate dog

saliva as an allergen source for improved

diagnostics of allergy to dog.

Methods: IgE binding proteins in dog sal-

iva and dander extract were analysed by

immunoblot and mass spectrometry (LC-

MS/MS) using pooled or individual sera

from dog allergic patients (n = 13). Sera

from 59 patients IgE positive to dander

and 55 patients IgE negative to dander but

with symptoms to dog were analysed for

IgE against saliva and dander by ELISA.

Basophil stimulation with dog saliva and

dander extract was measured by flow

cytometry among three dog allergic

patients. Additionally, IgE binding protein

profiles of saliva from different breeds were

investigated by immunoblot.

Results: Greater number and diversity of

IgE binding proteins was found in saliva

compared to dander extract and varied

among dog breeds. In saliva Can f 1, 2, 3,

6 and the saliva allergen candidates;

BPIFA2, Mucin-5B, ANGPTL5 and dog

IgA were identified. The majority of the 59

dog dander positive sera (n = 44) were IgE

positive to dog saliva. Among patients IgE

negative to dander, but with symptoms to

dog, 20% were IgE positive to saliva. The

biological activity of saliva was confirmed

by basophil degranulation. Dog saliva gave

rise to higher basophil activation than dog

dander in all patients.

Conclusions: Dog saliva is an allergen

source for improved component-resolved

diagnostics of and vaccine against dog

allergy. The IgE binding protein profile of

saliva from different dogs varies.

78

Enzymatic and allergenic analyses of

house dust mite extracts from

Dermatophagoides siboney,

Dermatophagoides pteronyssinus and

Blomia tropicalis

P�erez-Cruz, M; Torralba, D; Labrada, A

Allergens Department, National Center of Bioproducts

(BioCen), La Habana, Cuba

Background: Molecular characterisation of

several house dust mite allergens has eluci-

dated their enzymatic proteolytic proper-

ties. At least 19 allergen groups have been

described, four of them are proteolytic

enzymes, including cysteine, trypsine,

chemotrypsine and colagenolytic proteases.

In addition, other works indicate that

enzymatic activity can be linked to aller-

genicity. On the other hand, the presence

of active proteases in biopharmaceutical

products could lead to protein degradation

affecting product stability. The objective of

this work was to study the gelatinolytic

activity and its relationship with the IgE-

binding activity of different components of

allergenic extracts from Dermatophagoides

siboney (Ds), D. pteronyssinus (Dp) and

Blomia tropicalis (Bt) and to study the

effect of temperature and oxidation agents

on the proteolytic activity.

Method: Freeze-dried allergen Extracts:

VALERGEN-DS, VALERGEN-DP and

VALERGEN-BT (BIOCEN, Cuba). IgE

Western Blotting, using human serum pool

from selected allergic patients. The enzy-

matic analyses were made by gelatinolytic

zymography. SDS-PAGE-Gelatine 1%.

The gel was incubated during 75 min in a

reaction buffer (Glicine 0.1 M pH 8.5) at

37°C.
Results: The gelatinolytic profile of Bt

consisted of eight separate bands. Only the

30 kDa band was resistant to incubation in

denaturing conditions at 100°C, during

5 min. In the Dp extract, four gelatinolytic

bands were detected, two of them are ther-

moresistant, including the most intense,

which corresponds to the major allergen

Der p 1. In spite of the taxonomic and

allergenic similarity between Dp and Ds, in

the last specie, it was detected up to six

enzymatically active bands, whereas only

Der s 1 was thermoresistant. Oxidation of

Ds extracts using metal ions (Zn1+, Cu2+)

showed that the high molecular weight

protease is inhibited proportionally to the

ion concentration. Another middle weight

band notably increased the activity sug-

gesting metal dependence. The overall

comparison of zymograms with the aller-

genic profiles, as measured by Western

Blotting, suggested that most allergenic

components have enzymatic activity in the

case of Bt, in contrast to Dp or Ds. An

important finding is that incubation at

high temperatures can destroy most of the

enzymatic bands, retaining IgE activity.

Conclusion: The finding could be advanta-

geously applied to the development of

allergen vaccines with reduced enzymatic

activity.
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A new tool to assess treatment benefits

in French patients with allergic rhinitis:

the French version of the Patient Benefit

Index (PBI)

Demoly, P1; de Blay, F2; Aubier, M3; Wessel, F4;

Clerson, P5; Th�eni�e, C6

1Hôpital Arnaud de Villeneuve, Montpellier, France;
2Nouvel Hôpital Civil, Service Exploration des Allergies

Maladies Respiratoires, Strasbourg, France; 3Hôpital

Bichat, Paris, France; 4Allergologie, Nantes, France;
5Orgam�etriebiostatistiques, Roubaix, France;
6Laboratoires MENARINI, Rungis, France

Background: Allergic rhinitis (AR) deterio-

rates the quality of the life of the patients

and the treatment objective is to restore it.

To appreciate the satisfaction of the

patients with respect to their treatment is

important but few tools are available. The

Patient Benefit Index (PBI) assesses treat-

ment benefit in patients with AR. It

includes two self-administered question-

naires with 25 questions each. The Patient

Needs Questionnaire (PNQ) explores the

patient’s expectations regarding the treat-

ment, and is used at the start of treatment.

The Patient Benefit Questionnaire (PBQ) is

administered during treatment, to evaluate

the treatment benefit, regarding the same

points than PNQ. For each question, par-

tial PBI are calculated as the product of

(expectation/PNQ)*benefit. The PBI ranges

from 0 (no benefit) to 4 (maximal benefit)

by summing partial PBI. Our aim was to

validate the French version of the PBI (F-

PBI).

Method: The English PBI was translated

in French by two independent translators

following good practice. The question-

naires (PNQ and PBQ) were self-adminis-

tered by patients in the BENEFICA survey

(a prospective, observational study involv-

ing patients with allergic rhinitis who start

a treatment with a H1-antihistamine). The

properties of the F-PBI were studied in a

sample of patients drawn up from the

BENEFICA population. Symptoms (mini-

RQLQ, discomfort) were evaluated before

treatment (W0) and 2 weeks later, during

treatment (W2). PNQ was self-adminis-

tered at W0 and PBQ at W2.

Results: A sample of 385 patients was

drawn up from BENEFICA: mean age

39 � 14 years, women 53%, duration of

rhinitis 14 � 11 years, 82% of patients

with moderate to severe persistent rhinitis

(ARIA). Expectations of patients could be

summarized in three dimensions (factorial

analysis with Varimax rotation explaining

71% of the global variance): symptoms

relief, restoration of social life, decrease of

psychological impact. PBI score was

2.75 � 0.79 and was superior to 1 (thresh-

old for clinically relevant benefit) for 97%

of patients. Internal coherence was excel-

lent (Cronbach alpha 0.88). PBI was mod-

erately correlated to change in miniRQLQ

(r = �0.49, P < 0.0001) and change in dis-

comfort (r = �0.39, P < 0.0001), due to its

richer conceptual content. PBI was greater

in patients willing to continue the treat-

ment (2.78 � 0.76 vs 1.32 � 0.86,

P < 0.0001).

Conclusion: The F-PBI is validated. It has

the same conceptual content than the Eng-

lish PBI. Its properties allow the PBI to be

used by clinicians.
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A new allergic rhinitis therapy (MP29-02)

is more effective than current first line

monotherapies in providing allergic

rhinitis patients relief from their nasal

and ocular symptoms (rTNSS, rT5SS,

rT7SS)

Canonica, GW1; Bousquet, J2; Mullol, J3; Virchow, JC4;

Munzel, U5; Bachert, C6

1University of Genoa, Genoa, Italy; 2Hopital Arnaud de

Villeneuve, Montpellier, France; 3IDIBAPS, Barcelona,

Spain; 4University Hospital Rostock, Rostock, Germany;
5Meda Pharma, Bad Homburg, Germany; 6Ghent

University Hospital, Ghent, Belgium

Background: New AR treatments should

provide relief from all symptoms associated

with the disease. Three efficacy endpoints

are presented here to match patient symp-

tom patterns:

1 Reflective total nasal symptom score

(rTNSS; nasal congestion, nasal itching,

rhinorrhoea and sneezing; AM + PM).

2 Reflective total of five symptom scores

(rT5SS; rTNSS plus ocular itching).

3 Reflective total of seven symptom

scores (rT7SS) comprising the rTNSS

plus the ocular symptoms of itching,

watering and redness.

The aim was to assess the efficacy of

MP29-02 (a novel intranasal formulation

of azelastine hydrochloride [AZE] and

fluticasone propionate [FP]) in providing

relief for SAR patients presenting with

common symptom patterns compared to

AZE or FP nasal sprays and placebo.

Method: Six hundred and ten moderate-to-

severe SAR patients (≥12 years old) were

randomised into this double-blind, pla-

cebo-controlled, 14-day, parallel-group trial

to MP29-02, commercially-available AZE

or FP nasal sprays, and placebo (all one

spray/nostril bid [total daily doses:

AZE = 548 lg; FP = 200 lg]). The pri-

mary efficacy variable was change from

baseline in rTNSS (AM + PM; max = 24),

over 14-days. Reflective ocular symptom

score (rTOSS) was an important secondary

endpoint. Change from baseline in rT5SS

(max = 30) and rT7SS (max = 42) were

assessed post-hoc.

Results: MP29-02 patients had a signifi-

cantly greater reduction in rTNSS (�5.31)

vs FP (�3.84; P = 0.0031), AZE (�3.25;

P < 0.0001) and placebo (�2.02;

P < 0.0001), with a relative difference of

47% to FP and 66% to AZE. MP29-02

reduced rT5SS significantly more (�6.72)

than either FP (�4.81; P = 0.0020), AZE

(�4.23; P < 0.0001) or placebo (�2.83;

P < 0.001) (49% to FP; 64% to AZE).

Similarly, MP29-02 most effectively treated

the entire rhinitis symptom complex,

reducing the rT7SS from baseline (�8.74)

significantly more than FP (�6.05;

P = 0.0013), AZE (�5.83; P = 0.0004) and

placebo (�3.55; P < 0.0001). Here the rela-

tive difference was 52% and 56% to FP

and AZE, respectively. These benefits were

observed during the first day of treatment

and sustained over the entire course of

treatment.

Conclusion: Compared to currently avail-

able first-line therapy for AR, MP29-02

most effectively treated patients presenting

with common AR symptom patterns. Such

a treatment option might preclude the need

for concomitant therapy. Given these find-

ings, MP29-02 could be considered as first-

line treatment for both nasal and ocular

symptom relief in AR management.

36 © 2013 The Authors
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A new therapy (MP29-02) is effective for

the treatment of chronic rhinitis: results

from a randomised long-term trial

Lieberman, P1; Bousquet, J2; Berger, W3; Hellings, P4;

Munzel, U5; Price, D6

1College of Medicine, University of Tennessee,

Memphis, TN, United States; 2Hopital Arnaud de

Villeneuve, Montpellier, France; 3Allergy & Asthma

Associates of Southern California, Mission Viejo, CA,

United States; 4University Hospitals Leuven, Leuven,

Belgium; 5Meda Pharma, Bad Homburg, Germany;
6University of Aberdeen, Aberdeen, United Kingdom

Background: MP29-02, a novel intranasal

formulation of azelastine hydrochloride

(AZE) and fluticasone propionate (FP),

provides significantly superior relief from

the symptoms of SAR than current first-

line therapy, measured over 14 days. How-

ever, almost half of all AR sufferers in

Europe and the US have persistent AR, so

there are many patients who need symp-

tomatic relief for >14 days. The aim was to

evaluate the long-term efficacy of MP29-02

vs FP in patients with chronic rhinitis.

Method: Six hundred and twelve chronic

rhinitis patients (i.e. perennial allergic rhi-

nitis [PAR] or non-allergic rhinitis;

≥12 years) were enrolled into this rando-

mised, open-label, active-controlled, paral-

lel-group study to MP29-02 (one spray/

nostril bid) or commercially available FP

nasal spray (two sprays/nostril qd) for

52 weeks. Safety was assessed as the pri-

mary outcome. Efficacy was assessed sec-

ondarily by change from baseline in PM

reflective total nasal symptom score

(rTNSS, range 0–12). Time to achieve

100% reduction from baseline in PM

rTNSS and% symptom-free days were

assessed post-hoc in all patients and in the

PAR sub-population.

Results: MP29-02 reduced patients’ PM

rTNSS from baseline significantly more

than FP, from Day 1 up to and including

week 28 (�2.88 vs �2.55; Diff: �0.35;

95% CI: �0.59, �0.11; P = 0.0048), with

treatment difference maintained for

52 weeks. By Day 1 almost twice as many

MP29-02 patients achieved 100% rTNSS

reduction than FP patients. Within the first

month, 70% of MP29-02-patients experi-

enced 100% reduction in PM rTNSS vs

59% of FP patients, and did so 8 days

(median) faster than FP (P = 0.0024). Sim-

ilarly, in the PAR sub-population, more

patients treated with MP29-02 achieved

100% response, and did so 8 days (med-

ian) faster than FP within Month 1

(P = 0.063). MP29-02 patients experienced

172.8 symptom free days in the total popu-

lation [8.4% more than FP patients

(P = 0.0005)] and 173.8 symptom free days

in the PAR population [7.3% more than

FP patients (P = 0.0122)].

Conclusion: These results confirm MP29-

02’s large therapeutic spectrum (i.e. both

SAR and PAR) and its consistent superior-

ity over an intranasal steroid. Seven out of

10 patients experience 100% rTNSS reduc-

tion, with twice as many patients achieving

this level of response at day 1 compared to

FP. Given these findings MP29-02 can be

considered the drug of choice for the treat-

ment of SAR and chronic rhinitis.
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Nasal provocation, skin reactivity and

allergen-specific serum IgE levels in

allergic rhinitis

Nell, MJ1; Boot, D1; Nienhuis, HE1; van Twuijver, E1;

Pfaar, O2; Bachert, C3

1HAL Allergy BV, Medical Affairs, Leiden, The

Netherlands; 2Department of Otorhinolaryngology,

Center for Rhinology and Allergology Wiesbaden,

Wiesbaden, Germany; 3Ear, Nose and Throat

Department, UZ Gent, Gent, Belgium

Background: The diagnosis of allergic rhi-

nitis (AR) is normally based on the mea-

surement of allergen-specific serum IgE

levels, skin prick testing and/or provoca-

tion testing. In a couple of studies with

grass or birch pollen allergic patients, the

relation between these diagnostic parame-

ters has been explored. The results were

contradictory and no clear relationship

between these parameters could be demon-

strated. We examined a possible relation-

ship between these parameters in birch or

house dust mite (HDM) allergic patients.

Method: Patients with suspected birch or

HDM-induced AR were screened prior to

enrollment into two separate multicentre

studies with birch or HDM immunother-

apy. Patients with a positive medical his-

tory, a positive skin prick test (SPT) to

birch pollen or HDM, and a specific serum

IgE (sIgE) level to birch pollen or HDM

of >0.7 U/ml underwent a standardised

titrated nasal provocation test (TNPT)

using 100, 1000 and 10 000 AU/ml of a

birch pollen or HDM allergen extract. The

concentrations eliciting a positive response

(i.e. provocative dose) were compared with

the sIgE levels and the outcomes of the

SPT.

Results: Three hundred and seventeen

patients were screened for the birch pollen

immunotherapy study and 425 for the

HDM study. All three diagnostic parame-

ters were positive for 244 patients (119M/

125F, mean age 36 year) in the birch study

and for 287 patients (142M/145F, mean

age 31 years) in the HDM study. For the

birch pollen allergic patients the SPT and

sIgE results were comparable between the

three provocation concentrations (see

Table). The results in HDM allergic

patients, on the other hand, showed a

decrease in sIgE level at the provocative

dose of 10 000 AU/ml. For the SPT out-

come in HDM allergic patients no differ-

ence was observed.

Conclusion: No apparent relationship

could be demonstrated between the three

diagnostic parameters for both birch pol-

len- and HDM allergic patients. From our

results it appears that the outcome in nei-

ther the SPT nor the sIgE levels is predic-

tive for the provocative dose in the TNPT.
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Efficacy and safety of the probiotic

Lactobacillus paracasei LP-33� in allergic

rhinitis – a double-blind, randomised,

placebo-controlled trial

Bousquet, J1; Costa, DJ2; Amouyal, M2; Marteau, P3;

Poulsen, LK4; Hamelmann, E5; Cazaubiel, M6; Housez,

B6; Leuillet, S6; Stavnsbjerg, M7; Molimard, P8; Courau,

S8; LP33 Study Group
1CHU Montpellier, Montpellier, France; 2Primary Care

Department, Montpellier I University, Montpellier,

France; 3Univ Paris Diderot, Sorbonne Paris Cit�e,

Hôpital Lariboisi�ere, Paris, France; 4Copenhagen

University Hospital at Gentofte, Allergy Clinic,

Copenhagen, Denmark; 5University Children’s Hospital,

Ruhr-University Bochum, Bochum, Germany; 6Biofortis,

Saint-Herblain, France; 7Chr. Hansen A/S, Global

Regulatory and External Affairs, Hansen, Denmark;
8Merck Consumer Health, Merck M�edication Familiale,

Dijon, France

Background: Allergic rhinitis results from

IgE-mediated immune responses. An

imbalance between Th1 and Th2 cells is

involved in IgE-allergic inflammation

which may be improved by probiotics.

Objectives: To test the efficacy of the pro-

biotic Lactobacillus paracasei LP-33�, a

Table 1. Results from the three diagnostic parameters.

Birch pollen (n = 244) HDM (n = 287)

Provocative dose (AU/ml) 100 1000 10 000 100 1000 10 000

sIgE (U/ml), median (range) 28.4 (1.0–99.6) 23.0 (0.9–99.3) 22.8 (1.2–96.5) 29.1 (0.8–280) 32.5 (0.8–532) 17.6 (0.7–504)

SPT diameter (mm), median (range) 8.0 (3–20) 8.0 (3–20) 8.0 (3–20) 8.0 (3–18) 7.0 (3–18) 7.0 (3–21)
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double-blind, placebo-controlled, rando-

mised trial was carried out in patients with

demonstrated AR to grass pollen and pre-

senting altered quality of life during Lorat-

adine treatment.

Methods: Subjects with persistent allergic

rhinitis, symptomatic during the grass pol-

len season, and a positive skin test or spe-

cific IgE to grass pollens were included by

GPs. All received Loratadine for 5 weeks.

The primary endpoint was the improve-

ment in Rhinitis Quality of Life (RQLQ)

global score at the fifth week of LP-33�

consumption compared with placebo. Sec-

ondary endpoints included nasal and ocu-

lar symptoms (individual and total

symptom scores), visual analogue scale

(VAS) and time of first exacerbation of the

symptoms when Loratadine was stopped.

Results: Four hundred and twenty-five

subjects were[m1] included in the study.

Using ITT analysis, the RQLQ global

score decreased significantly more in the

active group than in the placebo group

(P = 0.0255, difference = �0.286 [95%CI:

�0.536; �0.035]). No significant differences

were noted for the change of RTSS-5 glo-

bal score between groups (P = 0.1288, dif-

ference = �0.452 [95%CI: �1.036; 0.132]).

Significant differences in ocular symptoms

(RQLQ) were observed between groups

(P = 0.0029, difference = �0.4087

[�0.6768; �0.1407]).

Conclusions: This study performed by GPs

shows that LP-33� improves the QOL of

subjects with PER who are currently being

treated with an oral H1-antihistamine

(Loratadine 10 mg daily). Whereas nasal

symptoms had not changed, ocular symp-

toms had consistently improved.

84

Nasal allergen provocation test in nasal

polyposis with and without allergy

Calus, L; Devuyst, L; De Ruyck, N; Van Zele, T; Bachert,

C; Gevaert, P

Upper Airway Research Laboratory, Ghent University

Hospital, Ghent, Belgium

Background: CRSwNP is characterised by

eosinophilic inflammation and local IgE

production. The amount of local tissue IgE

in CRSwNP is independent of the atopic

status and serum IgE of the patient. More-

over patients with CRSwNP and pollen

allergy do not show prominent symptoms

during season.

Method: Four groups of patients (n = 48)

underwent nasal allergen provocation test

for grass pollen. We included 12 patients

with allergic rhinitis based on grass allergy,

12 patients with CRSwNP without grass

allergy, 12 patients with CRSwNP with

grass allergy, and 12 control patients. The

diagnosis of grass allergy was based on

skin prick test and RAST. The test was

positive based on change in nasal airflow

measured by active anterior rhinomanome-

try and symptoms. In annex, VAS scores

were performed before and after NAPT.

Results: The nasal allergen provocation

test was positive in 19% of the patients

with CRSwNP without allergy and in 54%

of the patients with CRSwNP with allergy.

In contrast 100% of the patients with aller-

gic rhinitis developed a positive provoca-

tion test, whereas in the control group 8%

of the patients developed a positive provo-

cation test. CRSwNP without allergy did

not show a significant increase in VAS

scores of complaints. In contrast, allergic

rhinitis patients and CRSwNP patients

with grass allergy developed a significant

increase in nasal obstruction and nasal

drip. However, in allergic CRSwNP patient

the symptoms after provocation were sig-

nificantly lower compared to allergic rhini-

tis patients.

Conclusion: This suggests that local IgE

present in these patients are functional

after allergen provocation with grass pol-

len. However there is a reduced reactivity

after grass pollen stimulation in CRSwNP

compared to allergic rhinitis. This reduced

reactivity is most likely due to the polyclo-

nality of local IgE or IgG4 blocking activ-

ity in CRSwNP.
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The incidence of malignancy is similar

among asthma patients treated with or

without omalizumab: results from the

long-term EXCELS study

Long, AA1; Rahmaoui, A2; Rothman, KJ3; Guinan, EC4;

Eisner, MD2; Bradley, MS2; Iribarren, C5; Chen, H2;

Carrigan, G2; Ros�en, K2; Szefler, SJ6

1Massachusetts General Hospital, Boston, MA, United

States; 2Genentech, Inc., South San Francisco, CA,

United States; 3RTI Health Solutions, Research Triangle

Park, United States; 4Dana-Farber Cancer Institute,

Boston, United States; 5Division of Research, Kaiser

Permanente Medical Care Program, Oakland, United

States; 6National Jewish Health, Denver, CO, United

States

Background: The long-term safety of oma-

lizumab was evaluated in a real-world

phase IV study (EXCELS), conducted as

part of an FDA postmarketing commit-

ment. This was in response to earlier

reports in clinical studies of adolescents

and adults with asthma and other allergic

disorders, that malignant neoplasms were

observed in 20 of 4127 (0.5%) oma-

lizumab-treated patients compared with

five of 2236 (0.2%) control patients.

Method: In this prospective, observational

study, patients (≥12 years of age) with

moderate-to-severe allergic asthma were

enrolled in two cohorts which differed

according to whether they were receiving

omalizumab (OMA cohort) or had never

received omalizumab (non-OMA cohort)

at baseline. Patients in the OMA cohort

who started treatment within 7 days before

and up to 30 days after enrollment were

defined as ‘new starts’. Asthma therapy

changes were permitted during the study.

The primary outcome measure was all con-

firmed, study-emergent primary malignan-

cies, including non-melanoma skin cancer,

adjudicated by an external independent

oncologist.

Results: The study population included

5007 in the OMA cohort (18 426 person-

years), containing 587 OMA new starts

(1967 person-years), and 2829 patients in the

non-OMA cohort (10 844 person-years).

Median follow-up was approximately

5 years and 56% of patients completed

5 years of follow-up. There were more

patients with severe asthma in the OMA

cohort vs the non-OMA cohort (50% vs

23%) but other baseline characteristics were

generally similar across the cohorts. Rates of

confirmed, study-emergent primary malig-

nancies were similar in the overall OMA

cohort, OMA new starts and the non-OMA

cohort (Table).

Conclusion: In this prospective, observa-

tional study with >29 000 total person-

years of follow-up (up to 5 years per

patient), the incidence of malignancy was

similar among asthma patients treated with

or without omalizumab.

CI, confidence interval.

aAllows for multiple events per patient.
bAll rates and their differences are

expressed as per 1000 patient-years.

86

Bronchial thermoplasty – persistence of

benefits out to 5 years in patients with

severe asthma

Cox, GP1; Laviolette, M2; Olivenstein, R3; Shah, P4;

Niven, R5; Thomson, N6; Pavord, ID7; Rubin, AS8;

Fiterman, J9; Lapa, JR10; Wechsler, ME11; Hales, JB12;

Sumino, K13; Shargill, NS14; Armstrong, B15; Castro,

M13; the AIR2 Trial Study Group
1Firestone Institute of Respiratory Health, McMaster

University, Hamilton, ON, Canada; 2Department of

Pneumonologie, Hospital Laval, Laval University,

Sainte-Foy, QC, Canada; 3Montreal Chest Institute,

McGill University, Montreal, QC, Canada; 4Imperial

College, Chelsea & Westminster Hospital, London,

United Kingdom; 5University of Manchester,

Wythenshawe Hospital, Manchester, United Kingdom;
6University of Glasgow, Glasgow, United Kingdom;
7Division of Respiratory Medicine, Thoracic Surgery

and Allergy, University of Leicester, Leicester, United

Kingdom; 8Irmandade Santa Casa de Misericordia de

Porto Alegre, Porto Alegre, Brazil; 9Hospital Sao Lucas

da PUCRS, Porto Alegre, Brazil; 10Hospital Universitario

Clementino Fraga Filho, Rio de Janeiro, Brazil;
11National Jewish Health, Denver, CO, United States;
12Virginia Hospital Center, Arlington, TX, United States;
13Washington University School of Medicine, St. Louis,

MO, United States; 14Boston Scientific, Sunnyvale, CA,

United States; 15QST Consultations, Ltd., Allendale, MI,

United States

Background: Long-term 5-year benefits

and safety of Bronchial Thermoplasty

(BT), a therapeutic bronchoscopic proce-

dure for the treatment of severe persistent

asthma, are presented from the AIR2

Trial.

Methods: Patients with severe asthma

(uncontrolled despite high doses of ICS

[>1000 lg BDP equivalent/day] and

LABA) who underwent BT in the AIR2

Trial were followed to 5 years. Adverse

events (AEs), severe exacerbations (requir-

ing oral corticosteroids), and healthcare

utilisation events including emergency

room [ER] visits were assessed during

quarterly phone calls and annual in-office

evaluations. Durability of treatment effect

was assessed using a non-inferiority test for

proportion of subjects experiencing severe

exacerbations annually compared to Year

1 post-BT (52 weeks beyond 6 weeks after

last BT). The upper 95% confidence limit

of the difference in proportions in each

year minus Year 1 had to be <20% to

establish non-inferiority.

Table 1.

OMA cohort

Non-OMA

cohort

(n = 2829)

Rate differences: OMA vs

non- OMA cohort

Rate ratios: OMA vs

non-OMA cohort

All (n = 5007)

New

starts

(n = 587) All

New

starts All

New

starts

Malignancy

eventsa
295 32 190

Malignancy

rate (95% CI)b
16.0

(14.2, 17.9)

16.3

(11.1, 23.0)

19.1

(16.5, 22.0)

�3.06

(�9.19, 2.03)

�2.80 (�11.02, 5.90) 0.84

(0.62, 1.13)

0.85

(0.49, 1.36)
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Results: 162/190 (85.2%) subjects enrolled

in the BT group completed the 5 years of

follow-up. Proportion of subjects experi-

encing severe exacerbations in each of

Years 1–5 were (point estimate [95% CI]):

30.9% [24.2, 37.7], 23.0% [16.6, 29.5],

35.0% [27.6, 42.4], 38.0% [30.4, 45.5], and

21.6% [15.3, 27.9] respectively. Compared

to the 12 months prior to study entry

(51.6%), the average reduction over

5 years post-BT was 42.4%. Non-inferior-

ity criterion was met. Severe exacerbation

rates (events/subject/year) were 0.88 for the

12 months prior to study entry, and 0.49,

0.41, 0.58, 0.60, and 0.31 respectively for

Years 1–5 post-BT. Compared to the

12 months prior to study entry the average

reduction in proportion of subjects with

ER visits for respiratory symptoms over

the 5 year post-BT period was 77.4%.

Over the 5 year period, no serious proce-

dure-related complications or unanticipated

AEs were observed, there was no increase

in the proportion of subjects reporting

respiratory AEs, and pre- and post-bron-

chodilator FEV1 remained stable (no dete-

rioration).

Conclusion: BT provides persistent long-

term benefits out to at least 5 years in

adult patients with severe uncontrolled

asthma. The sustained reduction in asthma

exacerbation rate and ER visits 5 years

after treatment demonstrates the safety

and durable effectiveness of this disease-

modifying therapy.

87

Safety profile and pharmacokinetics of

SB010, an inhaled GATA-3-specific

DNAzyme, in phase I clinical trials in

healthy and asthmatic subjects

Homburg, U1; Turowska, A1; M€uller, A1; Kuhlmann, J1;

Renz, J1; Bille, J1; Renz, H2; Garn, H3

1Sterna Biologicals GmbH & Co. KG, Marburg,

Germany; 2Philipps University, Marburg, Germany;
3Institute of Laboratory Medicine and

Pathobiochemistry, Philipps University Marburg,

Marburg, Germany

Background: T helper 2 (Th2) cells and

their master transcription factor GATA-3

were shown to play a central role in the

pathology of allergic bronchial asthma.

SB010 (a nebulisation solution of the

human GATA-3-specific DNAzyme hgd40)

has been developed as a treatment for

Th2-driven asthma. DNAzymes are single-

stranded catalytic DNA molecules that

specifically bind and cleave target mRNA

sequences. Aim of the clinical studies was

to investigate safety, tolerability and phar-

macokinetics of orally inhaled SB010 in

healthy subjects and patients with allergic

bronchial asthma.

Method: We performed three subsequent

Phase I trials: single dose application in

healthy subjects (study 1, n = 24), multiple

dose application in healthy subjects (study

2, n = 48) and multiple dose application in

patients with allergic asthma with airway

hyperresponsiveness (AHR) (study 3,

n = 24). All studies were performed as

randomised, double-blind, placebo-con-

trolled, parallel group (per dose level)

dose-escalation studies in male Caucasian

subjects. SB010 was applied as nebulised

solution via a controlled breathing system

in six dose levels ranging from 0.4 to

40 mg (study 1) and in three dose levels

ranging from 5 to 20 mg (studies 2 and 3).

Adverse events, vital signs, clinical chemis-

try, hematology, urinalysis, ECG, pulmo-

nary function testing and overall

tolerability were assessed in 108 subjects

totally. hgd40 plasma concentrations were

analyzed using a highly specific and sensi-

tive hybridization ELISA system.

Results: In all three studies, all doses were

well tolerated, no serious or severe adverse

events and no dose limiting effects were

observed. Occasional adverse events (such

as headache or cough) were of minor clini-

cal relevance and were fully reversible dur-

ing the respective study periods. Maximum

plasma concentrations of hgd40 were

always detected within the respective high-

est dose group: at 1 h after single adminis-

tration in healthy subjects (29.2 � 20.6 ng/

ml) at 1 h after the last of multiple appli-

cations in healthy subjects (10.0 � 14.5 ng/

ml) and 0.75 h after single application in

asthmatic patients (14.0 � 16.6 ng/ml). In

all subjects hgd40 was no longer detectable

at 12 h after administration.

Conclusions: Overall, inhaled SB010 turned

out to be well tolerated after single or mul-

tiple inhalative exposure in healthy male

subjects and single inhalative exposure in

patients with allergic asthma with AHR.

Based on these results the therapeutic effi-

cacy of SB010 will now be evaluated in

Phase IIa clinical trials.

88

Once-daily tiotropium improves lung

function and reduces risk of asthma

exacerbation/worsening in patients with

symptomatic asthma, regardless of

allergic status

Dahl, R1; Paggiaro, P2; Engel, M3; Sigmund, R3;

Moroni-Zentgraf, P3; Bateman, E4; Kerstjens, HAM5,6

1Aarhus University Hospital, Aarhus C, Denmark;
2Dipartimento Cardio-Toracico, Respiratory

Pathophysiology, University of Pisa, Pisa, Italy;
3Boehringer Ingelheim Pharma GmbH & Co KG,

Ingelheim am Rhein, Germany; 4University of Cape

Town, Cape Town, South Africa; 5University of

Groningen and the Department of Pulmonary Medicine,

University Medical Center Groningen, Groningen, The

Netherlands; 6Groningen Research Institute for Asthma

and COPD, Groningen, The Netherlands

Background: The once-daily long-acting

anticholinergic bronchodilator tiotropium

improved lung function and reduced exac-

erbation risk in patients with symptomatic

asthma despite treatment with inhaled cor-

ticosteroids (ICS) plus long-acting b2-agon-
ists (LABAs). Pre-planned subgroup

analyses were performed to evaluate

whether the allergic status of these patients

influenced the way they responded to tiot-

ropium.

Methods: In two replicate, randomised,

48-week, parallel-group Phase III studies

(NCT00772538, NCT00776984), patients

with severe asthma were randomised to

receive once-daily 5 lg tiotropium (via

Respimat� Soft MistTM Inhaler) or placebo

as add-on therapy to high-dose

ICS + LABAs. Antihistamines, oma-

lizumab and oral corticosteroids were per-

mitted during the run-in, treatment and

follow-up periods. Patients with potentially

allergic asthma were identified in a pre-

planned subgroup analysis using the fol-

lowing criteria: total serum IgE (>430 lg/l)
or clinical judgement (‘yes’).

Table 1.

Clinical judgement at

randomisation

Time to first severe

asthma exacerbation Time to first asthma worsening

Events

tiotropium/

placebo

Risk

reduction,%

HR

(95% CI)

Events

tiotropium/placebo

Risk

reduction,%

HR

(95% CI)

Yes 89/109 18 0.82 (0.62–1.08) 149/191 30 0.70 (0.56–0.86)

No 33/40 25 0.75 (0.47–1.19) 77/96 32 0.68 (0.51–0.92)
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Results: Of the 912 randomised patients,

398 and 559 were identified with poten-

tially allergic asthma, according to IgE

serum levels or clinical judgement, respec-

tively. A similar proportion of tiotropium

and placebo patients received concomitant

systemic antihistamines or anti-allergic

agents during the treatment period. The

co-primary end points of peak and pre-

dose (trough) forced expiratory volume in

1 s improved with tiotropium compared

with placebo in both trials 1 and 2, irre-

spective of allergic status. The response to

tiotropium was also independent of the

blood eosinophilia. Pooled data analysis

demonstrated an increase in time to first

severe asthma exacerbation and time to

first asthma worsening following tiotropi-

um vs placebo, regardless of allergic status

(see Table). Safety profile was similar

across treatment groups.

Conclusions: Once-daily 5 lg tiotropium

as add-on therapy to ICS + LABAs and

allergic background medication improves

lung function and asthma exacerbations in

patients with symptomatic asthma, irre-

spective of patient allergic status.

89

Tiotropium added to inhaled

corticosteroids and long-acting b2-
agonists reduces episodes of asthma

worsening, irrespective of selected

patient baseline characteristics

Kerstjens, HAM1; Engel, M2; Moroni-Zentgraf, P2;

Schmidt, H2; Bateman, E3

1University of Groningen, Groningen, The Netherlands;
2Boehringer Ingelheim Pharma GmbH & Co KG,

Ingelheim am Rhein, Germany; 3University of Cape

Town, Cape Town, South Africa

Background: Two replicate double-blind,

parallel-group trials (NCT00772538,

NCT00776984) compared once-daily

long-acting anticholinergic bronchodilator

tiotropium (5 lg) vs placebo (via Respi-

mat� Soft MistTM Inhaler) as add-on to

ICS + LABAs for 48 weeks in asthmatic

patients. Tiotropium improved lung func-

tion and severe exacerbations in patients

with symptomatic asthma despite high-

dose ICS, LABAs and additional treat-

ments based on guidelines. Tiotropium also

significantly reduced the risk of asthma-

worsening episodes (defined as progressive

increase in symptoms and/or ≥30% decline

in best morning PEF for ≥2 consecutive

days). Subgroup analyses were performed

to determine if improvements in asthma

worsening were associated with differences

in patient baseline characteristics.

Methods: At study entry patients had

post-bronchodilator FEV1 ≤ 80% pre-

dicted, ACQ score ≥1.5, and at least one

asthma exacerbation in previous year. Pre-

specified subgroup analyses included dis-

ease duration, FEV1 level and reversibility,

and mean ACQ score at randomisation.

Pre-planned post hoc subgroup analyses

included age and smoking status.

Results: Of 912 patients randomised, 456

received tiotropium and 456 received pla-

cebo. Overall, tiotropium increased time to

first asthma worsening (risk reduction

31%; HR 0.69; P < 0.001) vs placebo; 226

patients on tiotropium and 287 patients on

placebo experienced ≥1 asthma worsening.

Tiotropium reduced the risk of asthma

worsening in all subgroups (see Table).

Conclusions: In patients with symptomatic

asthma despite the use of ICS + LABAs,

the addition of once-daily tiotropium

increased time to first asthma worsening vs

placebo, irrespective of selected baseline

characteristics.

90

Safety, tolerability, and efficacy of

brodalumab (AMG 827) in subjects with

moderate to severe asthma with high

bronchodilator reversibility: subgroup

analysis of a randomised, double-blind,

placebo-controlled, multiple-dose study

Holgate, S1; Busse, WW2; Kerwin, E3; Chon, Y4; Feng,

J4; Lin, J4; Lin, S-L4

1University of Southampton, Southampton, United

Kingdom; 2University of Wisconsin Medical School,

Madison, WI, United States; 3Clinical Research Institute

of Southern Oregon, PC, Medford, OR, United States;
4Amgen Inc, Thousand Oaks, CA, United States

Background: As part of a prespecified sub-

group analysis of a phase 2 study, we eval-

uated the efficacy of brodalumab, a human

anti-IL-17 receptor A monoclonal anti-

body, in a high airflow reversibility sub-

population of asthma patients.

Method: Adult (age 18–65 years) subjects

with inadequately controlled asthma were

randomised to receive brodalumab (140,

210, or 280 mg) or placebo every 2 weeks.

High reversibility (post-bronchodilator

FEV1 improvement ≥20%) was one of

nine prespecified subgroup analyses.

Analyses used last-observation-carried-for-

ward imputation and included all rando-

mised subjects receiving ≥1 dose of

investigational product. Endpoints

included ACQ, lung function (FEV1 and

PEF), and asthma symptoms; all P values

were nominal.

Results: The high reversibility subgroup

comprised 37% (112/302) of the full study

population and was composed of more

females (66% vs 55%) and atopic subjects

(87% vs 81%) than the low reversibility

subgroup (n = 190). As expected, ACQ

scores, rescue SABA use, and FeNO were

higher and pre-bronchodilator FEV1 and

PEF were lower in the high reversibility

than in the low reversibility population.

Table 1. Risk reduction of tiotropium in time to first asthma worsening by subgroup analyses.

Parameter at randomisation Events tiotropium/placebo

Risk

reduction, % HR (95% CI)

Age, years: <40; 40–60; ≥60 38/46; 129/148; 59/93 29; 27; 38 0.71 (0.46–1.09); 0.73 (0.57–0.92); 0.62 (0.45–0.86)

Smoking status: ex-smoker

(>2–10 pack-years); never

smoked/ex-smoker

(≤2 pack-years)

45/56; 181/231 49; 26 0.51 (0.34–0.76); 0.74 (0.61–0.90)

Asthma duration, years: 5–<20; ≥20 50/56; 176/231 23; 33 0.77 (0.53–1.14); 0.67 (0.55–0.82)

FEV1,% of predicted

normal pre-bronchodilation:

<60%; ≥60%

96/120; 130/167 27; 34 0.73 (0.56–0.95); 0.66 (0.53–0.84)

FEV1 reversibility (FEV1

increase of ≥12% and ≥200 ml

from baseline): yes; no

107/154; 119/133 34; 26 0.66 (0.52–0.85); 0.74 (0.57–0.94)

ACQ score: <2.6; ≥2.6 112/149; 114/138 37; 25 0.63 (0.49–0.81); 0.75 (0.59–0.97)
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Although treatment effect on ACQ

scores at week 12 for the full study

population was not statistically significant

(P = 0.37; linear trend test), the minimal

important difference (MID) for ACQ (0.5)

was met with an estimated treatment dif-

ference of �0.53 (P = 0.02) in the 210 mg

group of the high reversibility subpopula-

tion; efficacy was not increased with a

higher 280 mg dose (�0.38 treatment dif-

ference in ACQ change; P = 0.06). Least

squares mean differences (210 mg) from

placebo in FEV1 and PEF were 0.14 and

16.8 l/min (P > 0.05). There were numeri-

cal trends for reduced daily symptom

scores (linear trend P = 0.08) and increased

symptom free days (linear trend P = 0.03).

Treatment effects for the low reversibility

subpopulation were not statistically signifi-

cant (P > 0.05), except for a small reduc-

tion in improvement in night time

symptoms and symptom free days. Overall,

the most common AEs were worsening of

asthma, upper respiratory tract infection,

and injection site reaction. While more fre-

quent in brodalumab-treated groups AEs

were generally balanced among treatment

groups.

Conclusion: While not effective in the

overall population, brodalumab treatment

was associated with a clinically meaningful

response in a subpopulation of asthma

with high airflow reversibility, suggesting a

role of IL-17 in the pathophysiology in this

patient subgroup.
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Understanding urticaria

91

Angioedema and angioedema

management from ASTERIA II: a phase

III, randomised, double-blind, placebo-

controlled study to evaluate the efficacy

and safety of omalizumab in patients

with chronic idiopathic/spontaneous

urticaria (CIU/CSU) who remain

symptomatic despite H1 antihistamine

treatment

Zazzali, JL; Ros�en, KE; Hsieh, H-J

Genentech, Inc., South San Francisco, CA, United

States

Background: Angioedema is a common

symptom of CIU/CSU and has a negative

impact on patients’ health-related quality

of life. We describe the presence of angioe-

dema and how patients managed it during

the 12-week treatment period in ASTERIA

II.

Method: Subjects (n = 323) were rando-

mised 1:1:1:1 to receive placebo or oma-

liziumab 75, 150 or 300 mg at Baseline and

Weeks 4 and 8. Angioedema and angioe-

dema management were assessed via the

Urticaria Patient Daily Diary. We summa-

rized the percent of patients with angioe-

dema, the mean number of days with

angioedema, and how patients managed

angioedema (response categories: did noth-

ing; took medication; contacted health care

provider; visited health care provider; went

to the hospital emergency room; was hos-

pitalised).

Results: During the week prior to Base-

line, angioedema was a prevalent symptom

with 37.8% to 46.3% of patients reporting

it; for those with angioedema, they

reported having it for approximately half

of the days during that week (3.4–
3.7 days). During the last week of the 12-

week treatment period, fewer patients

reported angioedema across all treatment

arms (6.8–28.4%) and had it for fewer

days during that week (1.8–2.5 days); how-

ever, the reduction in patient-reported an-

gioedema was higher in omalizumab

treated patients. Angioedema management

at Baseline and throughout the course of

the treatment period generally consisted of

low intensity interventions, if any: most

patients reported doing nothing or taking

medication, and few patients reported hav-

ing called or visited their health care pro-

vider; none reported visiting the hospital

emergency room nor being hospitalised.

Conclusion: Omalizumab was efficacious in

reducing patient-reported angioedema in

CIU/CSU patients who were symptomatic

despite H1 antihistamine treatment.

92

Detection of serum specific IgE to

bacterial derived extracellular vesicles in

chronic urticaria

Jin, HJ1; Kim, Y-S2; Yoon, MK3; Shin, Y-S3; Ye, Y-M3;

Kim, Y-K2; Park, H-S3

1Department of Internal Medicine, College of Medicine,

Yeungnam University, Daegu, Korea; 2Department of

Life Science and Division of Molecular and Life

Sciences, Pohang University of Science and

Technology (POSTECH), Pohang, Korea; 3Department

of Allergy and Clinical Immunology, Ajou University

School of Medicine, Suwon, Korea

Background: Chronic urticaria (CU) is a

common immunologic disease in skin, but

its pathogenic mechanisms are not fully

understood. Recent publications suggested

bacteria derived extracellular vesicles (EVs)

could induce immune dysfunctions in vari-

ous allergic diseases. Considering bacteria

is colonizing on skin to induce immune

responses in skin allergy disease, we

detected serum specific IgE and IgG1levels

to bacterial derived EVs in CU patients.

Method: Ninety-five CU patients and 49

healthy controls were enrolled from Ajou

University Hospital, Suwon, Korea. EV

extracts from three different bacteria

including Acinetobacter baumannii, Ente-

robacter, Staphylococcus aureus were iso-

lated. Serum specific IgE and G1

antibodies to EVs were detected using an

ELISA technique. Positive cut off value

was determined from the mean + SD of

absorbance values of healthy controls.

Results: The serum specific IgE and IgG1

levels to Acinetobacter baumanii derived

EV were significantly higher than those of

controls with a positive significant correla-

tion between specific IgE and IgG1 levels

(r = 0.47, P < 0.0001). No significant dif-

ferences were found in specific IgE and

IgG1 levels to other two bacteria derived

EVs. The patients with high specific IgE to

Acinetobacter baumanii was significant

younger, while no significant differences

were found in gender, history of allergic

diseases, urticaria activity score, atopy and

total IgE level between positive and nega-

tive groups.

Conclusion: We confirmed that a sub-

population of CU patients possesses serum

specific IgE and IgG1 antibodies to Acinet-

obacter baumanii derived EVs. Further

investigations will be needed to investigate

their pathogenic role in CU.

Table 1.

Baseline Week 12

Placebo

(n = 79)

Omalizumab

75 mg (n = 82)

Omalizumab

150 mg (n = 82)

Omalizumab

300 mg (n = 79)

Placebo

(n = 79)

Omalizumab

75 mg

(n = 82)

Omalizumab

150 mg

(n = 82)

Omalizumab

300 mg

(n = 79)

Angioedema present

during week (%)

38.0 37.8 46.3 40.5 28.4 20.3 15.5 6.8

Mean number days

angioedema present

3.4 3.7 3.5 3.6 2.4 2.5 2.5 1.8
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D-dimer is a biomarker of lack of

responsiveness to antihistamines in

chronic spontaneous urticaria

Asero, R

Clinica San Carlo, Ambulatorio di Allergologia, Paderno

Dugnano, Italy

Background: A marker of disease activity

and of responsiveness to therapy is still

missing in chronic urticaria (CU). Recent

studies found that the disease is character-

ised by the activation of the coagulation

cascade leading to thrombin generation

and, in severe cases, to fibrinolysis. The

present study investigated the usefulness of

plasma D-dimer as a predictor of response

to antihistamines in spontaneous CU.

Method: Disease severity and response to

cetirizine were assessed by standardised

procedures in 86 adults with spontaneous

CU. Plasma D-dimer, ESR, CRP, and thy-

roid autoantibodies were measured, and

autoreactivity was assessed by autologous

serum and/or plasma skin tests.

Results: The response to cetirizine was sat-

isfactory in 60% of patients and insuffi-

cient in 40%. D-Dimer plasma levels were

elevated in 27/86 (31%) patients. Plasma

D-dimer levels were inversely related to

histamine response and, within subgroups

showing similar disease severity, subjects

showing signs of fibrinolysis were much

more frequently cetirizine-resistant

(P < 0.001) than those showing normal D-

dimer levels. D-dimer levels did not corre-

late with thyroid autoimmunity, nor with

autoreactivity, but were elevated in 6/7

(86%) of patients showing an elevated

CPR, and in 3/5 (60%) subjects showing

an elevated ESR. In two patients D-dimer

follow-up data showed that levels within

normal limits coincided with periods of

effectiveness of antihistamine treatment,

whereas elevated D-dimer levels were asso-

ciated with unresponsiveness to cetirizine

even at high doses.

Conclusion: Elevated D-dimer levels repre-

sent a biomarker of chronic urticaria

patients that are less responsive to antihis-

tamine treatment. This observation sug-

gests the existence of complentary

pathogenic pathways that parallel hista-

mine release from mast cells in a subset of

patients.

94

Circulating level of CD4+CD25+ Foxp3+ T

cells in patients with chronic urticaria; is

there any alteration?

Arshi, S1; Babaie, D2; Nabavi, M1; Tebianian, M3;

Ghalehbaghi, B4; Jalali, F1; Ahmadvand, A5; Gholami,

R6

1Allergy and Clinical Immunology Department, Tehran

University of Medical Sciences, Hazrat-e Rasool

Hospital, Tehran, Iran; 2Allergy and Clinical

Immunology Department, Shahid Beheshti University

of Medical Sciences, Tehran, Iran; 3Biotechnology

Department, Razi Vaccine and Serum Research

Institute, Karaj, Iran; 4Allergy and Clinical Immunology

Department, Shahid Beheshti University of Medical

Sciences, Fahmideh Hospital, Tehran, Iran; 5School of

Public Health, Tehran University of Medical Sciences,

Student Member of International Society of

Pharmacoepidemiology, Knowledge Utilization

Research Center, Tehran, Iran; 6Department of Internal

Medicine, Qazvin University of Medical Sciences,

Tehran, Iran

Background: CD4+CD25+ regulatory T

(Treg) cells play critical roles in maintain-

ing peripheral tolerance and preventing au-

toimmunity, but the characteristics of Treg

cells have not yet been clarified in CU. We

determined the frequencies of circulating

CD4+CD25+ FOXP3+ T cells, and serum

level of IL-10, TGFb, and IL-17 in CU

patients compared with healthy control

subjects, to identify whether level of

CD4+CD25+ Foxp3+ T cells differ in CU

patients.

Method: Peripheral blood mononuclear

cells (PBMCs) were obtained from CU

patients and healthy controls. The fre-

quency of CD4+CD25+ T cells in PBMCs

and expression levels of FOXP3 was

detected by flow cytometery. The serum

level of IL-10, TGFb and IL-17 were mea-

sured by ELISA.

Results: A decreased percentage of Treg

cells was detected in CU patients compared

to control subjects. It was also detected in

CAU as well as CIU patients compared to

their respective control. No significant dif-

ference between the serum levels of IL-10,

TGFb, and IL-17 in CU patients and con-

trol subjects.

Conclusion: Our data demonstrates that

the frequency of CD4+CD25+ FOXP3+ T

cells in PBMCs was decreased in CU

patients. Further studies are needed to

clarify the exact role of Treg cells in the

pathogenesis of CU and factors regulating

their function.

Keywords: Treg, chronic urticaria, IL-10,

IL-17, TGFb.

95

Serum autoantibodies to thyroid

antigens in patients with chronic

urticaria

Park, H-S; Yoo, H; Seo, D-H; Yang, E-M; Kim, M-A;

Yoon, M-K; Shin, Y-S; Ye, YM; Nahm, D-H

Ajou University School of Medicine, Suwon, Korea

Background: Chronic urticaria (CU) is a

common skim allergic disease in which

autoimmune mechanisms have been

involved. Recent studies demonstrated that

highly cytokinergic IgE antibodies bound

on mast cell surface could recognise thy-

roid autoantigens. We hypothesised that

serum specific IgE to thyroid autoantigens

may be involved in CU pathogenesis.

Method: We enrolled 195 patients with

CU and 76 normal healthy controls (NC).

Serum specific IgE to two thyroid autoan-

tigens, thyroid peroxidase (TPO) and thy-

roid globulin (TG) were measured by

ELISA, while specific IgG antibodies to

TPO and TG were measured by radioim-

munoassay. Positive cut off value for

ELISA results was determined from

mean + 3SD of absorbance values of NCs.

Binding specificity was confirmed by

ELISA inhibition test. Basophil activation

test (BAT) with TPO was performed using

basophils from the patients with high spe-

cific IgE to TPO.

Results: High serum specific IgE to TPO

was detected in 5% of CU patients com-

pared to NC (1%). High specific IgE to

TG was detected only in 1% of CU and

NC groups. When clinical parameters were

compared between positive and negative

groups, total IgE level was significantly

higher in positive group (P < 0.05) with a

significant positive correlation between

total IgE and specific IgE to TPO levels

(P < 0.05). No significant differences were

found in atopy, urticaria activity score and

other CU related clinical parameters

between the two groups. No associations

were found in prevalence between IgE to

TPO and IgG to TG or TPO. BAT showed

a significant upregulation of CD63 or

CD203 expression with additions of TPO.

Conclusion: We confirmed circulating

serum specific IgE to TPO in a sub-popula-

tion of CU patients, which could activate

basophil in CU, suggesting a possible

involvement of autoimmune mechanism in

CU pathogenesis.
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Basophil activation test to decipher the

heterogeneous nature of chronic

spontaneous urticaria

Gentinetta, T1; Pecaric-Petkovic, T1,2; Diaz, C1,2;

Dahinden, CA3; Pichler, WJ1,2; Hausmann, OV1,2

1ADR AC GmbH, Bern, Switzerland; 2Department of

Rheumatology, Immunology and Allergology,

Inselspital, University Bern, Bern, Switzerland; 3Institute

of Immunology, University Bern, Bern, Switzerland

Background: The pathomechanism of

chronic urticaria (CU) is still incompletely

understood. In half of the patients autoan-

tibodies against IgE or its receptor (FceRI)

were identified, their relevance remains

unclear. Other autoreactive serum compo-

nents like coagulation factors, complement

products or cytokines may also play a role.

Recently, we optimised the basophil activa-

tion test for CU (CU-BAT), as an in vitro

alternative to the autologous serum skin

test. Our aim is to use this method to dis-

tinguish antibody and non-antibody medi-

ated CU subtypes.

Method: Sera of well-defined CU-BAT

positive patients were separated according

to the molecular weight (MW) into two

fractions using different filtration methods.

The low MW fraction (<100 kDa) was

analyzed by a multiplex platform (MSD,

Mesoscale Disc.) to confirm the absence of

antibodies. Inhibition experiments were

performed with different phosphoinositol-

3-phosphate kinase inhibitors (PI3KI) for

the delta and gamma isoform, IC-87114

and AS-605240 respectively (Selleck Inc.).

The ability of the different serum fractions

to induce activation of donor basophils

was defined as CD63 up-regulation using

flow cytometry.

Results: Activating serum factors could be

found in both, the low and high MW

serum fraction. The delta PI3KI isoform

efficiently inhibited FceRI signaling in a

dose-dependent manner, whereas the

gamma isoform did not. Therefore, we

could either prove or exclude FceRI

involvement in the serum-induced activa-

tion of donor basophils.

Conclusion: In concordance with other

studies, we could prove autoantibody

involvement in CU only in certain cases.

We could also prove that activating factors

can be found in the antibody-free, low

MW serum fraction. Their exact nature

remains to be defined. Our optimised CU-

BAT assay is stable and reliable and may

allow us to distinguish different CU forms.

This may help to decipher the heteroge-

neous nature of CU and pave the way to

an optimised, pathomechanism related

therapy of CU.
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Ontogeny of toll-like and NOD-like

receptor-mediated innate immune

responses in high and low risk infants:

the immune tolerance in early childhood

(ITEC) study

Michaelis, LJ1; Noakes, PS1; Williams, AP1; Gao, Y1;

Thornton, C2; Kurukulaaratchy, R3; Zolkipli, Z1;

Holloway, JW1; Arshad, SH3; Roberts, G4

1Faculty of Medicine, University of Southampton,

Southampton, United Kingdom; 2Swansea University,

Swansea, United Kingdom; 3David Hide Asthma and

Allergy Research Centre, St. Marys Hospital, Isle of

Wight, United Kingdom; 4NIHR Respiratory Biomedical

Research Unit, Southampton University Hospital NHS

Trust, Southampton, United Kingdom

Background: Altered response of cord

blood mononuclear cells (CBMCs) to Toll-

like receptor (TLR) and Nucleotide-bind-

ing oligomerization domain (NOD)-like

responses have previously been observed in

infants who subsequently develop allergy.

There is no information on responses to

other pattern recognition receptors or com-

paring infants from a family who are at

either high risk or low risk for developing

allergic disease.

Objectives: To measure cytokine produc-

tion of cord blood mononuclear cells to

agonists of Toll-like and NOD-like recep-

tors and inflammasome agonists in high

risk and low risk groups.

Methods: We conducted a prospective

cohort study on two study sites: South-

ampton and Isle of Wight. Recruitment

occurred antenatally. Inclusion criteria for

high risk (N = 35) was at least two first-

degree relatives with atopy and for low

risk (N = 10) neither parent with atopy.

Cord blood was collected at birth and

CBMCs cells cryopreserved. CBMCs were

stimulated with TLR2 (PGN-SA), TLR4

(LPS-EK), TLR2/6 (Pam2CSK4), TLR7/8

(R848) ligands, as well as NOD1 (iE-

DAP) and NOD2 (L18-MDP) and inflam-

masome (LPS + NRLP3) ligands for 24 h

and the production of Th1 (IFN-c), Th0

cytokines (IL-2, IL-12, TNF-a, TNF-b,
IL-1b,-4,-6,-8,-12p70) and Th2 cytokine

(such as IL-4, IL-9, IL-10, IL-13, IL-22)

measured using a Flow cytomix multiplex

assay.

Results: Significant differences between

high risk and low risk groups in cytokine

production in response to a number of

PRR ligands was observed. Low risk

infants produce higher levels of IL-6 (com-

pared to high risk infants in response to

TLR4, TLR7/8, NLRP3/LPS ligand; IL-10

(see Table 1) and IL-22 production was

also different between groups in response

to a number of PRR ligands. (TLR2,

TLR7/8, NOD1, NLRP3/LPS) between the

groups. No significant differences were

found for other cytokines.

Conclusions: We report for the first time

that cord blood mononuclear cell innate

immune responses to a range of PRR ag-

onists are different between infants at

high or low risk for allergy. We would

like to acknowledge the SCBR, WTCRF

and Isle of Wight staff who supported

this project.

98

Stimulation of human dendritic cells with

allergy-protective cowshed bacteria leads

to synergistic activation through multiple

innate recognition systems

St€ormer, A; Stein, K; Holst, O; Heine, H

Research Center Borstel, Airway Research Centre

North, Member of the German Center for Lung

Research, Borstel, Germany

Background: An increasing number of epi-

demiological investigations show that an

early-life contact with cowsheds, farm ani-

mals and/or raw milk can protect from the

development of allergic diseases later in

life. Several bacterial species have been iso-

lated from cowsheds – namely Acinetobac-

ter lwoffii F78, Lactococcus lactis G121

and Staphylococcus sciuri W620 – and

showed allergy-protective effects in various

mouse models and can potently activate

human dendritic cells. In addition, it is also

known that this activation is mediated by

different innate recognition systems.

Recently, Ege et al. could show that the

protective effect of the farm environment

correlates with its microbial diversity.

Method: Different combinations and con-

centrations of A. lwoffii F78, L. lactis

G121 and S. sciuri W620 were investigated

regarding their activation capacity on

human monocyte-derived dendritic cells.

ELISA was used for analyzing the upregu-

lation of cytokines, especially with respect

to their THelper cell polarisation capacity.

By means of FACS analysis the upregula-

tion of the costimulatory molecules CD40,

CD80 and CD86 was studied.

Results: All three combinations of cow-

shed bacteria induced an increase in the

release of different cytokines. Synergistic

effects could be detected for all tested cyto-

kines, but the extent of those effects was

dependent on the cytokine and the concen-

tration of bacteria used for stimulation.

FACS data showed no synergistic upregu-

lation of the costimulatory molecules after

stimulation with L. lactis G121, A. lwoffii

F78 and S. sciuri W620.

Conclusion: These data suggest that a

combination of bacteria leads to synergistic

activation of human dendritic cells which

could be one reason for the correlation of

enhanced allergy-protection and microbial

Table 1.

Control TLR4 TLR 2/6 TLR 7/8 NOD1 NOD2 NLRP3

NLRP3/

LPS

High risk

Median 0 27.99 6.18 29.78 0 0 0 0

25th,

75th centiles

0, 0 11.1, 94.5 0, 12.6 11.1, 54.5 0, 0 0, 0 0, 0 0, 3.7

Number 35 35 30 34 28 28 34 32

Low risk

Median 0 27.54 14.67 19.04 9.055 0 4.715 12.59

25th,

75th centiles

0, 9.4 16.6, 51.6 9.2, 21.5 12.8, 84.1 0, 9.6 0, 10.6 0, 12.1 0, 16.4

Number 10 10 9 10 8 9 10 9

Comparison

*P values

0.002 0.559 0.378 0.511 <0.001 0.048 0.002 <0.001

*Two-sample Wilcoxon rank-sum test comparison.
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diversity in the farming environment (sup-

ported by DFG SFB/TR22, project A02).

99

MicroRNA signatures associated with

effector or regulatory dendritic cells

Lombardi, V; Moussu, H; Gueguen, C; Mascarell, L;

Baron-Bodo, V; Moingeon, P

Stallergenes, Antony, France

Background: Dendritic cells (DCs) act as

master regulators of the adaptive immune

response controlling the early step in the

balance between tolerance and immunity.

These different functional programs can be

controlled by microRNAs (miRNAs). The

later are small non-coding RNAs capable

to regulate the translation of one or several

genes. In this study, our goal was to cha-

racterise miRNAs involved in the control

of DC polarisation towards a suppressive/

regulatory or effector/inflammatory func-

tional program.

Method: In a first set of experiments, we

developed culture conditions to generate

human monocyte-derived DCs (MoDCs)

supporting the differentiation of T helper

type 1, T helper type 2 or regulatory T

cells (subsequently termed DC1, DC2 and

DCreg respectively). The expression of 989

miRNAs was assessed in modulated DCs

from five different donors using a micro-

array approach. The modulation of miR-

NA expression in polarised DCs was

confirmed by real-time PCR.

Results: Culture conditions allowing the

polarisation of MoDCs into DC1 or DC2

were successfully established using a cock-

tail of cytokines and/or TLR agonists.

DCreg were obtained after treatment with

the glucocorticoid dexamethasone. These

DC subsets were confirmed to drive the

induction of the following cytokines by

resting CD4+ T cells: IFN-c (for DC1),

IL-4, IL-5 and IL-13 (for DC2) and IL-10

(for DCreg) and to express genes specific

from each polarisation. Relative compari-

son of miRNA expression profiles between

untreated DCs, DC1, DC2 and DCreg

revealed that 13 miRNAs were specifically

modulated in these cells. Interestingly, we

also establish that three miRNAs are

antagonistically regulated between effector

DCs (DC1 and DC2) and DCreg and are

thus potentially acting as critical molecular

switch to orient early immune responses

towards tolerance or inflammation.

Conclusion: Polarised DCs, including DC1,

DC2 and DCreg, have distinct miRNA

expression patterns. The biological role of

miRNAs specifically modulated in DC sub-

sets is being addressed in in vitro cultures

by selective blockade of the appropriate

miRNA. The relevance of miRNAs as

prognostic or follow-up markers of aller-

gen immunotherapy efficacy will be dis-

cussed.

100

Biological profile and regulatory capacity

of human IL-10 (over)expressing B cells

Stanic, B; van de Veen, W; S€ollner, S; R€uckert, B; Akdis,

C; Akdis, M

Swiss Institute of Allergy and Asthma Research, Davos,

Switzerland

Background: Regulatory cells are essential

for the maintenance of immunological tol-

erance and homeostasis. Immunoregulatory

role of B cells was first described in experi-

mental models of normal immune response

and autoimmunity. In humans, B cell

depleting therapy was found to be associ-

ated with the exacerbation of ulcerative

colitis and psoriasis induction suggesting B

cell regulatory capacity. Distinct B cell

subsets with regulatory properties, medi-

ated mainly through provision of IL-10,

have been described in both mice and

humans. Recently, our group provided

clear evidence linking IL-10 secretion and

antiinflammatory IgG4 production in sub-

population of human B cells, revealing it

as important regulators of immune

responses mediated through multiple sup-

pressive mechanisms.

Method: In order to address the suppres-

sive capacity of human IL-10 producing B

cells in different compartments of immune

response they were first transfected to over-

express IL-10 and then co-cultured with

distinct autologous immune cells in vitro.

Their effect was compared to the one of

the control transfected cells in the corre-

sponding co-cultures samples.

Results: In comparison with control trans-

fected cells, B cells overexpressing IL-10

produce less proinflammatory TNF-a and

IL-8 and in the same time secrete more

antiinflammatory IL-1Ra and VEGF. In

addition, they express more CD25, GARP

and costimulatory surface molecules than

control transfected B cells. When com-

pared with control vector transfected B cell

co-cultures, IL-10 overexpressing B cells

mediated:

1 Strong inhibition of TLR-2L and TLR-

4L elicited cytokine release from

PBMC;

2 Shift of MDDCs toward more imma-

ture state upon LPS stimulation, with

more CD14 and less CD80 and CD86

expressed;

3 Suppression of antigen triggered spe-

cific proliferation of PBMC.

Conclusion: These results bring strong evi-

dence for immuneregulatory properties of

IL-10 overexpressing B cells directly on

magnitude of proinflammatory cytokine

production, maturation state of MDDC

and antigen specific proliferation, compris-

ing the capacity to regulate both innate

and adoptive arms of immune response.

101

Exposure to pollen substances activates

the inflammasome machinery in human

keratinocytes

Dittlein, D1,2; Gilles, S1,2; Hiller, J1; Schmidt-Weber, C1;

Durner, J3; Behrendt, H1,2; Ring, J2,4; Traidl-Hoffmann,

C1,2,4

1ZAUM – Center of Allergy and Environment,

Technische Universit€at and Helmholtz Zentrum

M€unchen, Munich, Germany; 2CK-CARE AG, Christine

K€uhne – Center for Allergy Research and Education,

Munich, Germany; 3Institute of Biochemical Plant

Pathology, Helmholtz Zentrum M€unchen, Munich,

Germany; 4Department of Dermatology and

Allergology, Technische Universit€at M€unchen, Munich,

Germany

Background: Following pollen exposure,

cytokines and chemokines play an impor-

tant role in the immunological cascade

leading to allergic sensitisation and elicita-

tion. Former studies showed that pollen

impact the physical barrier of the skin by

influencing the expression of adhesion mol-

ecules. In this study we expand this data

showing an influence of pollen derived

mediators on the immunological barrier of

human skin by activation of innate compo-

nents of the immune system – the inflam-

masome. Recent studies point to an

involvement of the NLRP3 inflammasome

both in allergic sensitisation by shaping a

Th2 response and in skin barrier function

influencing skin homeostasis.

Method: To expand knowledge in this field

we investigated the impact of pollen

derived mediators on the inflammasome of

human primary keratinocytes (KC). KC

were stimulated with aqueous pollen

extracts (APE) of birch and ragweed for

different time periods. Cell-free superna-

tants as well as cell lysates were analyzed

for Interleukin (IL)-18, IL-1 beta and IL-1

alpha release. Protein level of active Cas-

pase-1 was determined by Western Blot.

Results: Results revealed that treatment of

KC with both birch and ragweed pollen

leads to a rapid release of both IL-1 beta

and IL-1 alpha. Notably, ragweed pollen

exhibit a higher potency for the induction

of extracellular secretion of IL-1 in human

keratinocytes compared to birch pollen.

An even more distinctive effect could be

achieved with both pollen extracts under

inflammatory conditions provoked by pres-

timulation of the keratinocytes with TNF-

alpha and IFN-gamma. Furthermore, IL-

18 was enhanced in cell lysates of APE

stimulated KC. Pollen also lead to the pro-

47© 2013 The Authors
Allergy © 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd, 68 (Suppl. 97), 1–104

Oral Abstract Session 17 – Innate immunity



duction of active Caspase-1 pointing to a

Caspase-1 dependent processing and secre-

tion of IL-1beta and thus activation of

NLRP3 response after pollen exposure.

Conclusion: In summary, our results sup-

port the hypothesis that pollen influence

the immunological barrier of the skin via

the NLRP3 inflammasome of human

keratinocytes. Thus, pollen themselves pro-

vide the danger signal necessary not only

for sensitisation but also for elicitation of

inflammatory allergic skin reactions.
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Recombinant human pulmonary

surfactant protein-D (rhSP-D) modulates

Th2 responses and suppresses IgE-

facilitated allergen binding to B cells

Qaseem, AS1; Pathan, AA1; Layhadi, JA2; Chianea, YG1;

Durham, SR2; Kishore, U1; Shamji, MH2; (CIIDM &

Allergy and Clinical Immunology at NHLI)
1Department of Biosciences, Brunel University,

Uxbridge, United Kingdom; 2Department of Allergy &

Clinical Immunology, Imperial College London, London,

United Kingdom

Background: Recombinant fragment of

human surfactant protein-D (rhSP-D) has

been shown to suppress house dust mite

and Aspergillus fumigatus (Afu) induced

allergic inflammation in murine models.

We hypothesised that rhSP-D suppresses

ex-vivo grass pollen induced PBMC prolif-

eration and suppresses CD23-mediated

IgE-facilitated allergen binding (FAB) by

B cells to Th2 cells.

Method: PBMCs and sera were obtained

from six grass pollen allergic individuals

(n = 6). Ex-vivo Phleum pratense (5 lg/ml)-

driven PBMC proliferative response was

measured by 3H-thymidine incorporation

assay. Binding of rhSP-D to Phleum pra-

tense extract was examined by indirect

ELISA and Western blotting. Allergen-IgE

complexes binding to CD23-enriched B

cells pre-treated with rhSP-D was assessed

by IgE-FAB assay.

Results: Grass pollen-driven PBMC prolif-

erative response was significantly increased

following ex-vivo allergen-stimulation

(5 lg/ml, P = 0.0260). This proliferative

response was suppressed in the presence of

5 lg/ml rhSP-D (P = 0.0022). Interestingly,

rhSP-D was shown to bind Phleum pra-

tense in a dose-dependent manner at 0 lg/
ml (optical density @ 415 nm, n = 4;

mean = 0.20), 1 lg/ml (0.95), 5 lg/ml

(1.00), 10 lg/ml (0.75) and 20 lg/ml (0.35).

This binding was calcium-dependent and

was inhibited in the presence of 5 mM

EDTA (P = 0.0225). Western blot analysis

indicated three binding sites of rhSP-D to

Phleum pratense extract, observed around

50, 40 and 38 kd respectively. The ability

of rhSP-D to bind to various cell types in

PBMC’s was confirmed by confocal

microscopy and flow cytometry. The bind-

ing of allergen-IgE complexes to B cells

was reduced by 44%, when CD23-enriched

B cells were pre-treated with rhSP-D

(n = 6, actual P value = 0.0001). This

decrease in allergen-IgE binding to B cells

was associated with reduction in CD23

expression of B cells (P < 0.001, actual P

value = 0.0002)

Conclusion: rhSP-D supresses ex-vivo aller-

gen induced proliferative response and

interferes with the co-operative binding of

allergen-IgE complex to B cells. Its modu-

latory effect in supressing Th2 cytokine

responses remains to be determined.
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Correlation of symptom severity in

patients with chronic rhinosinusitis and

aspirin exacerbated respiratory disease

and in vitro results of functional

eicosanoid testing

Glowania, A1; Schaefer, D2; Gosepath, J3

1ORL-HNS-Department, Klinikum Wolfsburg,

Wolfsburg, Germany; 2Medical Clinic III, Friedrich-

Alexander Universit€at Erlangen-N€urnberg, Erlangen,

Germany; 3ORL-HNS-Department, Dr. Horst Schmitt-

Klinik, Wiesbaden, Germany

Background: The syndrome of aspirin

exacerbated respiratory disease (AERD) is

characterised by an imbalance within the

eicosanoid metabolism. The incidence of

this imbalance is often underestimated in

the population of chronic rhinosinusitis

and nasal polyp patients. Functional eicos-

anoid testing is increasingly discussed as a

helpful method for detecting eicosanoid

imbalance in vitro.

Method: Chronic rhinosinusitis (CRS)

symptoms (nasal obstruction, rhinorrhea,

asthma and number of previous sinunasal

operations (NPSO) were documented from

21 patients (age 27–77 years). All patients

had undergone at least one surgical inter-

vention for CRS/nasal polyps. In addition,

samples of peripheral blood were collected

and processed by functional eicosanoid

testing (FET).

Results: The severity of symptoms and the

degree of eicosanoid imbalance determined

by FET (0.9–2.6) revealed to be positively

correlated. Furthermore, the frequencies of

previous sinus surgical interventions and

asthma closely correlated with the severity

of the respective FET-scores.

Conclusion: Our results show a positive

correlation between typical symptoms of

CRS and eicosanoid imbalance in patients

with recurrent CRS/nasal polyps. We

therefore conclude that the FET offers a

valuable diagnostic tool for detecting

AERD even in the absence of Samter‘s

triad. Further studies involving larger

patient cohorts will have to be conducted

to support these data.
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Chronic rhinosinusitis with nasal polyps:

a pilot study on immunologic

dysregulation and the role of

sensitisation to aeroallergens

Yacoub, M-R1; Manfredi, A1; Dal Farra, S2; Trimarchi,

M1; Arrigoni, G1; Baldini, M2; Della Torre, E2; Pignatti,

P3; Bussi, M1; Cremona, G1; Doglioni, C1; Sabbadini,

MG1; Colombo, G1

1San Raffaele Scientific Institute IRCCS, Milan, Italy;
2University Vita-Salute San Raffaele, Milan, Italy;
3Fondazione Salvatore Maugeri IRCCS, Pavia, Italy

Introduction: The ethiopathogenesis of

chronic rhinosinusitis with nasal polyps

(CRSwNP) is still unknown, although a

reliable hypothesis consists in an imbal-

anced immunologic response in respiratory

tract, that involves both innate and

acquired immunity.

Aims: To fully characterise a group of

CRSwNP patients candidate for Func-

tional Endoscopic Sinus Surgery (FESS)

and to find immunological markers pre-

dicting of relapsing forms after surgery.

Methods: Thirty patients (18 men, 12

female) with CRSwNP eligible for FESS

were evaluated before and after surgery.

Preoperative investigation included: allerg-

ologic assessment, spirometry, methacho-

line challenge, blood eosinophilia,

fractional exhaled nitric oxide (FeNO)

determination, histolopathological and

immunological study on removed polyps.

Post-surgical follow-up (at 3 and

27 months) included: nasal fibroendoscopy,

FeNO determination and spirometry.

Results: 18/30 subjects were atopic, 16/30

were asthmatics and 10/30 had NSAIDs

hypersensitivity. At the long-term post-sur-

gical follow-up (27 � 7 months), 21/30

(70%) were relapsers, 15/18 (83%) among

atopics, 6/12 (50%) among non atopics

(P = 0.06). Among atopics, 15/18 were

relapsers (83%), 12/18 (66%) were polysen-

sitised. Total IgE median level was

1615 UI/ml in relapsers, 79 UI/ml in non-

relapsers (ns). FeNO decreases after FESS

(43.1–26.6 ppb, ns). The decrease was how-

ever lost at the long-term follow-up

(FeNO = 37.7 ppb). FeNO was higher in

atopics, in particular in relapsers and asth-

matics. Tiffeneau Index was lower in asth-

matic relapsers vs non relapsers (94.7 vs

106.4, P = 0.02). Histopathologic analysis

showed that 18/29 (62%) had eosinophilia

(≥11) in NPs. 13/29 (45%) presented a

thickening of basement membrane, marked

(grade 2) in eight of them (61.5%), 7/8

were relapsers. Regarding immunopathol-

ogy, in relapsers, FeNO negatively corre-

lated with intracellular Foxp3 expression

(P = 0.04), especially in atopic relapsers (r:

�0.89, P: 0.00006). In atopic relapsers,

there was also a significant correlation

between FeNO and intracellular GATA-3

expression (r: 0.7, P: 0.007). Finally we

found a characteristic perivascular distribu-

tion of pentraxin-3 (PTX3) in 11/26

patients (42%), nine of them relapsers

(82%).

Conclusions: Allergy, severe asthma, bron-

chial inflammation, NSAIDs hypersensitiv-

ity, high level of total IgE and low

intracellular expression of Foxp3 are possi-

ble useful prognostic factors for NPs

relapse after FESS.
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The association of T cell polarisation and

allergic inflammation markers in patients

with nasal polyposis

Yesillik, S; Sener, O; Musabak, U; Baysan, A; Demirel,

F; Kartal, O; Gulec, M; Sagkan, RI; Pekel, A

Division of Immunology and Allergic Diseases,

Department of Internal Medicine, Gulhane Military

Medical School, Ankara, Turkey

Introduction: Nasal polyposis (NP) is a

chronic inflammatory disease of unknown

etiology with elevated levels of eosinophils

in nasal and paranasal mucosa. Bacterial,

fungal and viral infections, allergic and

environmental factors are known causes.

The aim of this study was to measure and

compare some parameters on T cell polari-

sation and the allergic inflammatory medi-

ators in nasal fluid and serum between

atopic and non-atopic patients with nasal

polyposis.

Method: Fourteen patients (eight non-ato-

pic, six atopic) with similar age, gender

and body mass index were enrolled in this

study. Nasal lavage fluid and serum were

obtained from patients. Atopy was deter-

mined by skin prick test. While major basic

protein (MBP), eosinophil cationic protein

(ECP), macrophage inflammatory protein-1

alpha (MIP-1a), interleukin (IL)-17A,

monocyte chemoattractant protein (MCP)-

1, neopterin, IL-12p70, IL-10 levels were

measured by ELISA; IL-4, IL-17 and
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interferon gamma were analyzed by flow

cytometry in nasal lavage fluid and serum

samples. Quality of life was assessed with

the Sino-Nasal Outcome Test-20 question-

naire and Nasal Obstruction Symptom Eval-

uation scale.

Results: MBP, ECP and M_IP-1a levels in

nasal lavage fluid were significantly higher

in non-atopic patients with NP (respec-

tively, P = 0.039, P = 0.003). The other

measurements did not show statistically

significant difference among atopic and no-

natopic patiens with NP.

Conclusion: Significantly elevated MBP,

ECP and M_IP-1 levels found in the nasal

lavage fluid of non-atopic patients with NP

suggest that local factors play an impor-

tant role in the development of nasal pol-

yps without relationship with atopy.

Keywords: nasal polyposis, major basic

protein, eosinophil cationic protein.
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Augmentation of CXCL10 expression in

nasal fibroblasts derived from patients

with recalcitrant chronic rhinosinusitis

associated with bronchial asthma

Yoshikawa, M1; Wada, K1; Yoshimura, T2; Asaka, D2;

Moriyama, H2

1Department of Otorhinolaryngology, Toho University

School of Medicine, Tokyo, Japan; 2Department of

Otorhinolaryngology, Jikei University School of

Medicine, Tokyo, Japan

Background: The prevalence of chronic

rhinosinusitis (CRS) that is refractory to

traditional therapy appears to be increas-

ing, and CRS that is refractory to tradi-

tional therapy tends to be associated with

bronchial asthma (BA), especially, aspirin-

intolerant asthma (AIA). After viral infec-

tions, patients with CRS associated with

BA usually experience exacerbations of

their CRS symptoms, including nasal

polyposis, in comparison with CRS

patients without BA. Alternatively fibro-

blasts as an important component of the

epithelial mesenchymal trophic unit play a

key role in maintaining tissue homeostasis

and may also have the potential to contrib-

ute to disease pathogenesis through their

contribution to inflammatory responses.

On the basis of these findings, we hypoth-

esised that CRS patients with BA are more

susceptible to inflammation of the nasal

and paranasal mucosa depending on the

antiviral response of nasal fibroblasts.

Method: Tissue specimens were obtained

from the nasal polyps of three groups of

CRS patients, a group that did not have

BA (CRS-NA group), a group with aspi-

rin-tolerant asthma (CRS-ATA group),

and a group with AIA (CRS-AIA group).

Nasal polyp fibroblasts (NPFs) were iso-

lated from the specimens and stimulated

with poly I:C. By using a DNA microarray

and performing a hierarchical clustering

analysis we were able to identify a cluster

containing genes that were up-regulated

after poly I:C stimulation. To confirm the

results of the analysis data, we used quan-

titative real-time PCR (qRT-PCR) and an

enzyme-linked immunoadsorbent assay

(ELISA).

Results: Expression of IFN-inducible pro-

tein 10 (IP-10)/CXCL10 transcript was

higher in the NPFs of the CRS-AIA group

and CRS-ATA group than in the CRS-NA

group and control group. These findings

were confirmed by qRT-PCR and ELISA.

Conclusion: The results of this study sug-

gest that the increased poly I:C-induced

CXCL10 expression in NPFs derived from

the CRS patients with BA is involved in

susceptible to T helper (Th)1-type immune

response in the nasal and paranasal

mucosa by viral infection compared with

CRS patients without BA.
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Substance P level in tears after specific

and non-specific nasal challenge in

patients with seasonal allergic rhinitis

Kalogjera, L1; Tomljenovic, D2; Pangercic, A2; Bukovec,

Z3; Bokulic, A3

1Department of ORL and Head and Neck Surgery,

Zagreb School of Medicine, University Hospital,

Zagreb, Croatia; 2Department of ORL/Head and Neck

Surgery, University Hospital ‘Sestre Milosrdnice’,

Zagreb, Croatia; 3Endo Lab, University Hospital ‘Sestre

Milosrdnice’, Zagreb, Croatia

Background: Naso-ocular reflex after aller-

gen or irritant application onto nasal

mucosa is induced by the release of inflam-

matory mediators and neurokininins from

nasal mucosa and conjunctiva, through

stimulation of different populations of sen-

sory receptors. The hypothesis of the study

was that neurogenic inflammation is con-

tributing to the increased reflex response.

The purpose of the study was to compare

naso-ocular reflex response in patients with

seasonal allergic rhinitis after different

methods of nasal provocation by measur-

ing objective and subjective outcomes,

including substance P (SP) and tryptase

concentrations in nasal lavage and tears.

Method: The study involved 20 patients,

with seasonal allergic rhinitis, sensitised

either to grass pollen or ragweed. They

were subjected to four different nasal prov-

ocation tests out of season. They included

non-specific provocation with 10 ml of dis-

tilled water mist, nasal provocation

1000 IU of ragweed or grass pollen aller-

gen, 60–100 lg of histamine and 2 ml of

2% hyperosmolar solution, as non-specific

provocation affecting different populations

of sensory receptors. Response was mea-

sured using VAS scale on major nasal and

ocular symptoms, acoustic rhinometry and

nasal lavage prior to and after the provo-

cation tests. Tears collection after provoca-

tions was done using Schirmer test strips,

which also measured lacrimation. Schirmer

score (amount of tears) was measured for

each eye separately, but SP concentration

was determined for both eyes together.

Substance P (SP) and tryptase were mea-

sured in nasal lavage and tears.

Results: There is a significant correlation

between Schirmer scores between allergen,

histamine and hypertonic provocation

(Spearman rho 0.73, 0.75 and 0.77, respec-

tively. SP levels in tears after allergen prov-

ocation correlated significantly with

Schirmer scores after allergen (rho 0.66),

histamine (0.62) and hypertonic (0.57)

provocation. However, SP level after hista-

mine provocation correlated signifacant�cy
only with Schirmer score after histamine

provocation and SP level after hypertonic

provocation did not correlate with Schir-

mer test. Tryptase was not detected in

tears.

Conclusion: Significant correlation between

the results of different provocation stimuli

and SP levels in tears are suggesting that

intensity of naso-ocular reflex is also

related to neurogenic inflammation.
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Characterisation of two epithelial cell

air-liquid interface (ALI) culture models

for human healthy nasal mucosa and

nasal polyps

Callejas D�ıaz, FDB1,2; Mart�ınez-Ant�on, A1,2; Fuentes,

M1,2; Cortadellas, N3; Roca-Ferrer, J1,2; Cortijo, J2;

Picado, C1,4; Mullol, J1,2,5

1Clinical and Experimental Respiratory Immunoallergy,

IDIBAPS, Hospital Cl�ınic de Barcelona, Barcelona,

Spain; 2CIBER of Respiratory Diseases (CIBERES),

Mallorca, Spain; 3Scientific-Technical Services, Medical

School, Universitat de Barcelona, Barcelona, Spain;
4Allergy Unit, Pneumology and Allergy Department,

Hospital Cl�ınic, Barcelona, Spain; 5Rhinology Unit &

Smell Clinic, ENT Department, Hospital Cl�ınic,

Barcelona, Spain

Background: Submerged culture of pri-

mary human airway epithelial cells

undergo a dedifferentiation with loss of

many features of the in vivo airway epithe-

lium. However, when cultured in an

air-liquid interface (ALI), cells develop a

well-differentiated, polarised, and pseud-

ostratified epithelium.

Objective: To obtain and characterise

human nasal mucosa and nasal polyp well-

differentiated epithelia using an ALI cul-

ture system.

Methods: Nasal mucosa (NM, N = 7) and

nasal polyps (NP, N = 9) were obtained

from patients undergoing nasal corrective

or endoscopic sinus surgery, respectively.
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Epithelial cells were obtained from the

explant method, and differentiated in ALI

culture during 28 days. At different times

(0, 7, 14, 21, and 28 days) a variety of

analysis were performed: ultrastructure

study by scanning (SEM) and transmission

(TEM) electron microscopy; mucous

(MUC5AC, MUC5B) and serous (lactofer-

rin) secretion by ELISA; cytokines and

chemokines analysis by CBA (Cytometric

Bead Array); and b-tubulin IV (cilia mar-

ker), MUC5AC (goblet cell marker) and

p63 (basal cell marker) expression by

immunocytochemistry.

Results: In both NM and NP ALI cul-

tures, pseudostratified epithelium with cili-

ated, mucus-secreting, and basal cells were

observed by SEM and TEM at days 14

and 28. Displaying epithelial cell re-differ-

entation, b-tubulin IV and MUC5AC posi-

tive cells increased while p63 positive cells

decreased overtime. In NP cultures

MUC5AC secretion increased overtime

compared to day 0 (100%), being signifi-

cantly (P < 0.05) higher than in NM cul-

tures at day 14 (155 � 22% vs

100 � 16%) and day 28 (218 � 65% vs

148 � 38%), whereas no differences were

found overtime in MUC5B (increased) and

lactoferrin secretion. GM-CSF, IL-8, and

IL-6 secretion were significantly (P < 0.05)

increased in NP compared to NM at day

14 (GM-CSF: 114 � 7% vs 71 � 27%;

IL-8: 66 � 23% vs 29 � 7%; IL-6:

90 � 35% vs 74 � 22%) and day 28 (GM-

CSF: 153 � 48% vs 74 � 21%; IL-8:

103 � 46% vs 33 � 12%; IL-6:

280 � 138% vs 126 � 28%) respectively

(day 0 = 100%).

Conclusion: The ALI culture system pro-

vides a well-differentiated epithelium from

human nasal mucosa and nasal polyp.

These two in vitro models may be used to

study a variety of inflammatory mecha-

nisms and their regulation by proinflamma-

tory agents and antiinflammatory drugs.

This study was sponsored by Research

Projects from Instituto Carlos III –
FEDER (PI08/0188 and PI12/01129).
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Onset and persistence of respiratory/

allergic symptoms in pre-school children:

new phenotypes from the PARIS birth

cohort

Rancière, F1,2; Nikasinovic, L1; Bousquet, J3,4; Momas,

I1,2

1Univ Paris Descartes, Sorbonne Paris Cit�e, Laboratoire

Sant�e Publique et Environnement, EA 4064, Paris,

France; 2Mairie de Paris, Direction de l’Action Sociale

de l’Enfance et de la Sant�e, Cellule Cohorte, Paris,

France; 3World Health Organization Collaborating

Center for Asthma and Rhinitis, Montpellier, France;
4Universit�e de Montpellier, Hôpital Arnaud de

Villeneuve, Montpellier, France

Background: The natural course of child-

hood asthma and allergy is complex and

not fully understood. The aim of this study

was to identify phenotypes based upon the

time course of respiratory/allergic symp-

toms throughout pre-school years.

Method: As part of the PARIS cohort,

symptoms of wheezing, dry night cough,

rhinitis and dermatitis were collected annu-

ally from birth to age 4 years. K-means

clustering was used to group into pheno-

types children sharing similar trajectories

of symptoms over time. Associations of

phenotypes with IgE sensitisation, allergic

morbidity and risk factors were studied

using chi-squared tests and multinomial

regression.

Results: A group considered as reference

consisting of children with low prevalence

of symptoms (n = 1236 [49.0%]) and four

respiratory/allergic phenotypes were identi-

fied. Transient rhinitis phenotype (n = 295

[11.7%]) showed no relation with allergic

morbidity or IgE sensitisation, and was

only associated with smoking exposure,

which could irritate the airways. Transient

wheeze phenotype (n = 399 [15.8%])

appeared as an infectious profile both in

terms of morbidity and risk factors, with-

out relation with IgE sensitisation. Lastly,

two phenotypes associated with IgE sensiti-

sation were identified, implicating the

respiratory and skin systems respectively.

Cough/rhinitis phenotype (n = 284

[11.3%]) included children with symptoms

of dry night cough and rhinitis, half of the

time associated with wheeze and itchy rash,

whereas dermatitis phenotype (n = 308

[12.2%]) comprised children who essen-

tially experienced skin disorders. Risk fac-

tors encompassed parental history of

allergy, and potential exposure to stress

and allergens.

Conclusion: This study provides evidence

for the existence of different respiratory/

allergic phenotypes before school age,

potentially linked to irritation, infection or

IgE-mediated sensitisation.
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Health locus of control of children with

asthma and allergic rhinitis

Emeryk, A1; Zubrzycka, R2; Wojnarska, A3

1The Department of Pulmonology and Rheumatology,

University Children’s Hospital, Lublin, Poland; 2The

Department of Special Sociopedagogy, University of

Maria Curie- Sklodowska, Lublin, Poland; 3The

Department of Resocialisation Pedagogy, University of

Maria Curie- Skłodowska, Lublin, Poland

Background: Locus of control (LOC) is

the feature of personality that allows fore-

seeing human behaviour in social situa-

tions. In the area of medical rehabilitation

a construct of LOC has been worked out

Health Locus of Control (HLOC, HLC)

and it is characterised by three dimensions:

internal placement of the locus of control,

external one- that depends on significant

people, and external one that depends on

favourable conditions or luck. HLOC is a

variable that conditions the effectiveness of

the treatment process in children. The aim

of the research was to define the health

locus of control for children with asthma

and allergic rhinitis.

Method: The research included 124 chil-

dren with allergies (40 with asthma, 36

with allergic rhinitis and 48 with coexisting

asthma and allergic rhinitis) and 124

healthy ones. They aged 7–14. Methods

used: analysis of documents and diagnostic

survey together with Health Locus of Con-

trol Scales for Children G.S. Parcel, M.D.

Meyer adapted by Z. Juczy�nski (Polish ver-

sion).

Results: The analysis of the results of the

research presents that children with aller-

gies are characterised by more external

LOC than healthy children (t = �2.084;

P = 0.038), and the kinds of diseases do

not differentiate the above variable. The

comparison between the groups in the

range of separate dimensions HLC presents

statistically significant differences in the

category Influence of others – it turned out

that allergic children in a wider degree

than healthy ones (t = 1.945; P = 0.05)

think that their health is the result of other

people’s influence, especially of medical

personnel. The external controllability in

the aspect of healthy behaviours may be

interpreted in a dual way: as a sign of

patients’ low activity in the process of

treatment and as a sign of their trust in

medical services. The factor that favours

the internal LOC for both ill and healthy

children is their older age (r = 0.509;

P = 0.00).

Conclusion: Children with asthma and

allergic rhinitis can get an internal health

locus of control through more personal

and interactive way of conducting the ther-

apy and through integrated psycho-peda-

gogic activities.
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Current rhinitis as a predictor of asthma

severity in school-age children:

population-based cohort study

Deliu, M; Belgrave, D; Simpson, A; Custovic, A

University of Manchester, Manchester, United Kingdom

Background: There is a paucity of data on

the effect that rhinitis has on the severity

of asthma in childhood. Within the context

of an unselected birth cohort study

(Manchester Asthma and Allergy Study),

we investigated the association between

current rhinitis and asthma severity at age

8 years.

Methods: Children were followed prospec-

tively from birth to age 8 years. A vali-

dated questionnaire was interviewer-

administered to collect information on

parentally-reported symptoms and medica-

tion use (n = 906). Current rhinitis (CR)

was defined as sneezing, runny nose, or

blocked nose in the absence of cold or flu

within the last 12 months, and current

wheeze as presence of wheezing or whis-

tling in the chest in the last 12 months.

Lung function was assessed by plethysmog-

raphy (specific airway resistance-sRaw,

n = 784) and spirometry (FEV1, n = 693).

Results: The prevalence of CR was 28.7%,

and of current wheeze 18%; the prevalence

of current wheeze in those with CR was

33.6%. In a multivariate model, having at

least one atopic parent (OR [95% CI], 2.16
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[1.34–3.49], P = 0.002) and current wheeze

(3.76 [2.58–5.47], P < 0.001) remained sig-

nificant and independent associates of CR.

Amongst children with current wheeze

(n = 162), those with CR (n = 87) were sig-

nificantly more likely to have frequent

attacks of wheeze (four or more in the pre-

vious 12 months) compared to 75 children

without CR (35/87 [40.2%] vs 16/75

[21.3%], P = 0.01, CR vs no CR respec-

tively). In addition, children with CR were

significantly more likely to visit their fam-

ily doctor because of asthma (10/87

[11.5%] vs 1/74 [1.4%], P = 0.01). In the

multivariate logistic regression analysis

adjusted for the use of asthma medication,

having CR remained a significant and inde-

pendent risk factor for frequent attacks of

wheezing (OR 3.74, 95% CI 1.64–8.50,
P = 0.002). However, there was no differ-

ence in sRaw (P = 0.107) or FEV1

(P = 0.09) between children with and with-

out CR after adjustment for the presence

of wheeze.

Conclusion: Amongst school-age children

with wheezing, current rhinitis is a risk fac-

tor for more frequent/severe lower respira-

tory symptoms. However, in this age

group, there is no association between the

presence of rhinitis and reduced lung func-

tion.
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Relationship between serum resistin and

nasal obstruction as measured by active

anterior rhinomanometry in children with

persistent allergic rhinitis (PAR)

Cesoni Marcelli, A1; Zicari, AM1; Carbone, MP1; Bonci,

E2; Lollobrigida, V1; Galandrini, R2; Giuffrida, A2; Duse,

M1

1Immunology and Allergology, Policlinico Umberto I

Hospital, Sapienza, Rome, Italy; 2Policlinico Umberto I

Hospital, Sapienza, Rome, Italy

Background: Nasal obstruction has been

reported as a ‘key symptom’ of allergic rhi-

nitis (AR) since it is deeply related with

impaired quality of life and it reflects more

directly the allergic inflammation in the

nasal mucosa. This symptom can be objec-

tified by active anterior rhinomanometry.

Resistin is an adipokine which is known to

be involved in inflammatory processes,

exerting an important role in the regulation

of cytokine production, even though its

effective proinflammatory activity at nasal

level has never been fully demonstrated.

Objective: To investigate the relationship

between serum resistin levels and nasal

obstruction assessed by an objective

method such as active anterior rhinoma-

nometry.

Methods: The study was performed at the

Immunology and Allergology service of the

Pediatric Department. Fifty-three children

aged between 4 and 10 years of age

affected by Persistent Allergic Rhinitis

(PAR) and sensitised to house dust mites

were enrolled. According to ARIA guide-

lines, patients were subdivided in two

groups: mild PAR (22 children, 41.5%)

and moderate-severe PAR (31, 58.5%).

Serum resistin levels were detected in all

children. The same day patients underwent

active anterior rhinomanometry which was

considered negative (no nasal obstruction)

when the fraction of predicted values (p.v.)

was ranged between 71% and 100% and

positive when the fraction of p.v. was

<70%.

Results: The serum resistin levels were sig-

nificantly higher in children with moderate-

severe PAR than in patients with mild

PAR (5.2 vs 3.9 ng/ml, P < 0.03). Further-

more serum resistin levels were significantly

higher in children with positive rhinoma-

nometry compared to negatives (5.450 vs

3.6 ng/ml, P < 0.03). The fraction of pre-

dicted values of nasal flows in patients with

nasal obstruction had a significant negative

correlation with serum resistin levels

(r = �0.75; P < 0.001).

Conclusion: These findings provide evi-

dence that resistin levels are strongly

related to nasal obstruction severity and

clinical symptoms. Serum resistin is

increased in children with severe nasal

obstruction measured by an objective and

quantitative approach. Further studies are

needed to assess the role of resistin as a

marker of the systemic inflammation

underlying both the allergic trigger and

nasal obstruction.
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Eosinophil/basophil (Eo/B) progenitors in

cord blood (CB) predict respiratory

outcomes in early infancy

Weisse, K1,2; Herberth, G1; Roeder, S3; Borte, M4;

Heroux, D2; Denburg, JA2; Lehmann, I1

1Environmental Immunology, Helmholtz Centre for

Environmental Research – UFZ, Leipzig, Germany;
2Division of Clinical Immunology and Allergy,

McMaster University, Hamilton, ON, Canada; 3Core

Facility Studies, Helmholtz Centre for Environmental

Research – UFZ, Leipzig, Germany; 4Children’s Hospital,

Municipal Hospital ‘St. Georg’, Leipzig, Germany

Background: It has been shown that in

infants at high risk of atopy cord blood

hematopoietic progenitor cells predict the

development of acute respiratory illnesses

during the first 12 months. The aim of the

present study was to investigate the predic-

tive value of CB Eo/B progenitors regard-

ing respiratory outcomes independently

from the atopy risk. Furthermore, we anal-

ysed whether the Th1/Th2 balance at birth

is of relevance for CB Eo/B progenitor cell

recruitment.

Methods: In a sub cohort of 40 children of

the LINA study (Lifestyle and environ-

mental factors and their Influence on New-

borns Allergy risk) frozen cord blood

PBMCs were used for methylcellulose

assays to assess Eo/B differentiation by

colony formation (CFU) in the presence of

IL-3, IL-5 or GM-CSF. Standardised ques-

tionnaires were recorded during 34th week

of pregnancy and annually thereafter till

the age of 2. Ex vivo stimulated CB cyto-

kines were measured using the cytometric

bead array (CBA).

Results: Enhanced CB IL-5- (but not IL-3-

or GM-CSF-) responsive Eo/B CFU num-

bers predicted the occurrence of bronchitis

and wheezing within the first 12 or

24 months (P < 0.05). For the CB Th2

cytokines IL-4 and IL-13 a positive corre-

lation was seen with the number of IL-5

responsive Eo/B CFUs (P < 0.05).

Conclusions: Our data confirm the hypoth-

eses that a modified Th2 milieu at birth

may contribute to the recruitment and dif-

ferentiation of Eo/B progenitors. We could

further show that the predictive value of

CB Eo/B progenitors in terms of respira-

tory illnesses is not restricted to high-risk

children.
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Prevalence and risk factors associated

with allergic sensitisation, rhinitis and

eczema among children: comparison of

two birth cohorts from different cities in

Brazil

Figueiredo, EA1; Bettiol, H1; Gutierrez, M1; Cardoso,

VC1; Batista, RF2; Barbieri, MA1; Silva, AAM2; Arruda,

LK3; Ferriani, VP1

1Department of Pediatrics, School of Medicine of

Ribeir~ao Preto, University of S~ao Paulo, Ribeir~ao Preto,

Brazil; 2Department of Public Health, Federal University

of Maranh~ao, S~ao Lu�ıs, Brazil; 3Department of

Medicine, School of Medicine of Ribeir~ao Preto,

University of S~ao Paulo, Ribeirao Preto, Brazil

Background: We have evaluated the preva-

lence and risk factors for allergic sensitisat-

ion (AS), allergic rhinitis (AR) and allergic

eczema (AE) among school children born

and living in two Brazilian socio-economi-

cally different-cities: Ribeir~ao Preto (RP,

southeast) and S~ao Lu�ıs (SL, northeast).
Method: Children from the RP birth

cohort were born in 1994 and participated

in the present study at 10–11 years. Chil-

dren from SL were born in 1997 and

included at 7–8 years. Rhinitis and eczema

were identified by information collected

using the ISAAC questionnaire, applied to

caregivers. AS was assessed by skin testing

to inhalant allergens. Risk factors includ-

ing sex, weight for gestational age, breast-

feeding duration, family history of allergic

diseases, maternal years of education,

maternal smoking, presence of cat/dog at
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home early in life, day care attendance,

presence of another child in the room and

hospitalisation for infection before 5 years

of age were evaluated by logistic regression

analysis and adjusted Odds ratios (OR)

and 95% Confidence Intervals (CI) were

calculated.

Results: Prevalence rates of AS, AR and

AE in RP/SL were, respectively, 44.7/

21.5% (P < 0.01), 29.4/9.5% (P < 0.001),

and 10.1/7.9%. Children who were large

for gestational age had higher risk for AE

in both cities, with adjusted OR (CI) 3.3

(1.2–9.0; P = 0.02) and 2.8 (1.3–5.8;
P = 0.007) in RP and SL, respectively. In

RP, girls had lower risk of developing AS

[OR = 0.7 (0.5–0.9, P = 0.009) and AR

[OR = 0.6 (0.4–0.9, P = 0.006)]. RP chil-

dren breastfed for 30 days or less showed a

higher risk of AS [OR = 1.5 (1.0–2.1,
P = 0.038)] and those who were never

breastfed had a higher risk of developing

AR [OR 1.9 (1.2–3.0, P = 0.004)]. In SL,

hospitalisation for infection early in life

was independently associated with AS, AR

and AE [OR = 1.6 (1.4–2.2, P = 0.006);

OR = 1.9 (1.1–3.2, P = 0.014) and

OR = 1.9 (1.0–3.4, P = 0.037)], respec-

tively. Presence of dogs at home in the first

year of life was associated with AS [OR

1.5 (1.1–2.1, P = 0.017)] and AR

[OR = 2.1 (1.2–3.5, P = 0.008)], and family

history of allergic diseases was strongly

associated with AR [OR = 2.9 (1.4–5.7,
P = 0.003) in SL. Low maternal education

(<9 years) was associated with protection

[OR = 0.2 (0.1–0.9, P = 0.03) and children

who did not go to day care centres were at

higher risk [OR = 2.1 (1.0–4.2, P = 0.037)]

for developing AE in SL.

Conclusion: Differences in socio-economic

characteristics can have different impact on

the association of risk factors and allergic

diseases among Brazilian children.
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Exposure to hookworm prenatally and to

worm infections in early childhood is

inversely associated with eczema in

childhood: results from a birth cohort in

Uganda

Mpairwe, H1; Ndibazza, J1; Webb, EL2; Muhangi, L1;

Lule, S1; Elliott, AM1,2

1MRC/UVRI Uganda Research Unit on AIDS, Co-

Infections Programme, Entebbe, Uganda; 2London

School of Hygiene & Tropical Medicine, London,

United Kingdom

Background: The cause of the global

increase in allergic conditions is not yet

fully known but may be related to the

decrease in infectious diseases. There is

growing evidence that worms might be

protective against allergy; it is not yet

known whether this effect might be estab-

lished prenatally or in early childhood.

Objectives: To investigate whether expo-

sure to worms prenatally and in early

childhood is associated with a reduced inci-

dence of eczema in early childhood.

Methods: This birth cohort was part of a

trial on anthelminthic treatment of worms

during pregnancy that recruited pregnant

women from Entebbe Hospital in Uganda.

The children were followed up for 5 years,

prospectively recording eczema. Worm sta-

tus for the mothers was established at en-

rolment but for the children at each of the

five annual visits. Associations between

maternal or childhood worms and eczema

were investigated using Cox regression.

Results: The study enrolled 2507 pregnant

women. Hookworm was the most preva-

lent maternal worm at 45%. The preva-

lence of T. trichiura and hookworm,

among the children, for the first 5 years

was 21% and 6%, respectively. The inci-

dence of eczema in the first 5 years was

4.68/100 pyrs. Maternal hookworm was

inversely associated with eczema [aHR

(95% CI), P-value; 0.71 (0.51–0.99), 0.04]

and this effect increased with intensity of

hookworm infection. Early childhood

worms were also inversely associated with

eczema; T. trichiura [0.35 (0.18–0.67),
0.002], hookworm [0.33 (0.11–1.02), 0.05].

Results on effect of treatment with alben-

dazole and praziquantel during pregnancy

on the incidence of childhood eczema have

been presented at previous EAACI meet-

ings.

Conclusions: This is the first study to dem-

onstrate that exposure to hookworm pre-

natally and to T. trichiura and hookworm

in early childhood may be protective

against childhood eczema. This may be

important for the primary prevention of

eczema and possibly other allergic condi-

tions, but first we need to understand the

underlying mechanisms.
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Inhibition of the airway epithelial

antiviral response by pollen-derived non-

allergenic substances

Gilles, S1; Steiert, S1; Zissler, U1; Chaker, A2; Bier, H2;

Hochrein, H3; Behrendt, H4; Schmidt-Webetr, C1; Traidl-

Hoffmann, C1

1ZAUM – Center for Allergy & Environment, Helmholtz

Center and Technische Universit€at Munich, Munich,

Germany; 2ENT Department Klinikum Rechts der Isar,

Technische Universit€at Munich, Munich, Germany;
3Immunology Research, Bavarian Nordic GmbH,

Martinsried, Germany; 4Christine K€uhne Center for

Allergy Research and Education (CK-CARE), Technische

Universit€at Munich, Munich, Germany

Background: Asthmatics and allergic rhini-

tis patients are more susceptible to rhinovi-

rus infections and exacerbations than

healthy individuals. Aim of the study is to

elucidate whether pollen exposure itself can

compromise the innate antiviral response

of nasal epithelium.

Method: Primary human nasal epithelial

cells were stimulated with the viral mimic

Poly IC in the absence or presence of low-

molecular weight aqueous birch pollen

extracts (APE). After 24 and 48 h, superna-

tants were sampled and analysed for

chemokines and for type I (IFN-alpha,

-beta) and type III (IFN-lambda 1 and �2)

interferons. Additionally, supernatants were

tested for their capacity to attract neutroph-

ils and monocytes in transwell migration

assays.

Results: Poly IC induced high levels of

pro-inflammatory chemokines and type I

and type III interferons. APE potently and

dose-dependently inhibited this antiviral

response. Poly IC-induced production of

IL-8 was also inhibited. Concordantly, su-

pernatants of Poly IC/APE-stimulated cells

were less potent inducers of neutrophil che-

motaxis compared to supernatants of Poly

IC-stimulated cells. In contrast, monocyte

chemotactic factors remained unchanged

by APE (CCL3, CCL4) or were even

induced (CCL2).

Conclusion: Low molecular weight com-

pounds released from pollen inhibit antivi-

ral type I and -III interferons and

neutrophil chemotaxis. This might indicate

a compromised response against respira-

tory viruses, e.g. rhinovirus, during epi-

sodes of pollen exposure.

117

Human rhinovirus 1B infection of human

bronchial epithelial cells induces mature

microRNA expression

Taka, S; Megremis, S; Papadopoulos, NG

University of Athens, Athens, Greece

Background: Micro-RNAs (miRNAs) are

a class of small non-coding RNA mole-

cules that function though post transcrip-

tional regulation of gene expression by a

process termed RNA interference (RNAi).

RNAi-mediated targeting of viral RNAs is

recognised as an antiviral defense mecha-

nism. The epigenetic effect of miRNAs can

either be direct, by interfering with virus

genome, or indirect, through downregula-

tion of type I IFN genes. The aim of this

study is to identify HRV-A1B spesific miR-

NAs in human broncheal cell line.

Method: In silico prediction of potential

HRV-A1B specific human mature miRNAs

was performed using two different predic-

tion tools, namely miRBase and RNAhy-

brid. Human bronchial epithelial cells

(BEAS-2B) were infected with HRV-A1B

at a multiplicity of infection of one along

with UV inactivated HRV1B (1 MOI) and

zymosan, a TLR4 stimulator (100 lg/ml).

RNA was isolated at different time points

and the kinetics of eight miRNAs were

evaluated. The expression of miRNAs was

measured by miRNA specific RT-QPCR.

The results were calculated according to

the 2�DDCT method (FI). Statistical analysis

was performed using Student’s t test.

Results: Sixty two miRNAs were predicted

to be able to bind to the HRV-A1B gen-

ome sequence. Eight miRNAs were

selected according to their binding proper-

ties. We found replication dependent

HRV-A1B specific induction in hs-miR-a

(50 FI) and miR-b (24 FI) at 7 h after
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HRV1B infection and in hs-miR-c (4 FI)

at 6 h after infection.

Conclusion: To our knowledge, this is the

first study to demostrate replication depen-

dent induction of HRV-A1B specific

human miRNAs in human broncheal epi-

thelial cell line. The expression levels of

hs-miR-a, hs-miR-b and hs-miR-c were

viral replication-dependent. Further experi-

ments are needed in order to define the

potential antiviral activity of the above

miRNAs.
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The role of M1 and M2 macrophages

during rhinovirus-induced asthma

exacerbation

Khaitov, M1; Nikonova, A1; Jackson, D2; Traub, S2;

Trujillo-Torralbo, M-B2; del Rosario, A2; Mallia, P2;

Stanciu, LA2; Johnston, SL2

1NRC Institute of Immunology FMBA Russia, Moscow,

Russia; 2National Heart and Lung Institute, Imperial

College London, London, United Kingdom

Background: Asthma is a heterogeneous

inflammatory disorder of the airways char-

acterised by chronic airway inflammation

and airway hyperactivity and by symptoms

of recurrent wheezing, cough and shortness

of breath. The great majority of acute

asthma exacerbations are associated with

respiratory viral infections and, of viruses

implicated, approximately 60% are human

rhinoviruses. Macrophages (Ma) can be

un-polarised (M0), or M1/M2 polarised by

Th1/2 signals respectively, M2 Ma are

believed to be important in asthma patho-

genesis, and M1 in anti-infective immunity,

however human data is insufficient. In this

study we investigated characteristics of

human Ma phenotypes in vitro and their

role in rhinovirus-induced asthma exacer-

bation in vivo.

Method: A major 16 and a minor 1B sero-

types of HRV were obtained from the

Medical Research Council Common Cold

Unit. Peripheral blood mononuclear cells

(PBMCs) were isolated from the Compo-

nent Donation Leucocyte cone of healthy

donors14 by Ficoll-Hypaque density gradi-

ent centrifugation. HRV16 experimental

infections were induced in HRV16 seroneg-

ative moderate and mild atopic asthmatic

and normal nonatopic age-matched sub-

jects. PBMC and BAL cells from clinical

samples and in vitro polarised MDM were

used for flow cytometry analysis.

Results: We observed in vitro: (i) M1 but

not M2 and M0 Ma are potent producers

of type I and III IFNs and are more resis-

tant to rhinovirus infection; (ii) M2 Ma
produced higher levels of Th2-related

chemokines (CCL22/MDC and CCL17/

TARC) constitutively and of rhinovirus-

induced IL-10; (iii) M1 Ma had up-regu-

lated CD14, CD80, CD197 and CD54 sur-

face markers.

Conclusion: In this study, we demonstrated

that M0 and M2 Ma have increased sus-

ceptibility to HRV replication compared to

M1 Ma. This is due to dramatic decreased

ability of these subsets of Ma to produce

type I and III IFN in response to viral

infection. In contrast, M1 Ma were charac-

terised by replication-, dose- dependent

and receptor-independent up-regulation of

IFN I and III gene expression and protein

release. In vivo blood monocyte CD14 and

CD80 and alveolar macrophage CD80 sur-

face expression were significantly down-

regulated during rhinovirus infection in

asthmatic subjects and macrophage CD80

down-regulation was related to asthma

severity and rhinovirus induced exacerba-

tion severity.
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Synthetic siRNAs decrease allergic

inflammation, airway

hyperresponsiveness and respiratory

syncytial virusload in a murine model of

respiratory syncytial virus-exacerbated

allergic asthma

Shilovskiy, I; Shershakova, N; Nikonova, A; Dmitrieva,

O; Babakhin, A; Khaitov, M

National Research Center – Institute of Immunology of

Federal Medico-Biology Agency of Russia, Moscow,

Russia

Background: Respiratory syncytial virus

(RSV) infection enhances allergic inflam-

mation and airway hyper-reactivity (AHR)

in patients with bronchial asthma (BA).

High levels of IL-4 correlate with RSV-

induced BA exacerbation frequency. There

are no effective treatments of RSV-induced

BA exacerbations. Drugs based on mono-

clonal antibodies against RSV or IL-4 are

limited in applying because of high cost.

RNA interference phenomenon allows to

effectively silence gene expression of

viruses and host genes. We designed two

small interfering RNAs (siRNAs) against

IL-4 (siIL4) and phosphoprotein P of RSV

(siP) and tested them in a murine model of

RSV-exacerbated BA.

Method: Female BALB/c mice were sensi-

tised with three i.p. injections of 1 mg/kg

ovalbumin (OVA) emulsified in 100 mg/kg

of aluminum hydroxide on days 0, 14, 21

and then challenged with 10 mg/ml OVA

by thee intranasal administrations (IA) on

days 35, 36, 37. Mice were intranasaly

(i.n.) treated with 1 9 107 TCID50/mouse

24 h before first IA. siIL4 was i.n. deliv-

ered 48 and 5 h before first IA and 5 h

before second IA in total dose of 5 mg/kg.

siP was i.n. delivered 3 h before RSV treat-

ment in dose of 3.5 mg/kg. Mice received

the same doses of non-specific siRNAs

were used as a negative control. AHR was

assessed by pneumography 24 h after IA.

Histological examination of lungs and cell

composition of bronchoalveolar lavage

(BAL) were evaluated by microscopy 48 h

after IA. IL-4 gene expression and RSV

load in lungs were measured by RT-PCR.

Results: Eosinophil infiltration in BAL of

mice treated with siIL4 and siP was four

times lower than that of control group that

demonstrate reduction of allergic inflam-

mation. Delivered siIL4 and siP showed

twofold reduction of AHR compared to

mice received non-specific siRNA. Histo-

logical alternations in lung tissue, presence

of peribronchial infiltrates and eosinophil

infiltration were notably decreased. Scores

obtained from histological analysis of mice

received siIL4 and siP were 1.8 times lower

than that in negative control. mRNA

expression of IL-4 detected by RT-PCR

was threefold lower in mice received spe-

cific siRNAs. RSV genome copy number

in lung tissue was 5.7-fold reduced as well.

Conclusion: We designed two siRNAs

which effectively decreased of allergic

inflammation, AHR and RSV load in a

murine model of RSV-exacerbated BA that

may be a promising approach in the treat-

ment of RSV-induced BA exacerbations.
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Altered immune proteome of

Staphylococcus aureus under iron-

restricted growth conditions

Stentzel, S1; Gesell Salazar, M2; Kolata, J1; Burian, M2;

Holtfreter, S1; Steil, L2; V€olker, U2; Br€oker, B1

1Immunology, University Greifswald, Greifswald,

Germany; 2Interfaculty Institute of Genetics and

Functional Genomics, University Greifswald,

Greifswald, Germany

Background: Staphylococcus aureus

(S. aureus) is a Janus-faced microorganism:

On the one hand it is a commensal in one

third of the healthy population, on the

other it causes a broad spectrum of infec-

tions. Additionally, S. aureus plays a role

in allergic diseases such as atopic dermati-

tis, nasal polyposis and asthma. To eluci-

date the mechanism of S. aureus and

allergy we are interested in the human anti-

body response to S. aureus proteins. In

view of the iron deficiency in vivo we want

to characterise the immune proteome of

S. aureus under iron-restricted growth con-

ditions.

Method: In this study we compared the

extracellular proteome of a protein A defi-

cient S. aureus strain (USA300) under

iron-restricted and non-restricted in vitro

growth conditions. For iron restriction

600 lM of the iron chelator bipyridyl were

added to the TSB culture medium. After

S. aureus had entered the stationary
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growth phase the extracellular proteins

were isolated from the culture supernatant,

separated by 2D-PAGE (pH ranges 4–7
and 6–11) and identified by mass spectrom-

etry. The protein identification was per-

formed by mass spectrometry. For the

analysis of the corresponding immune pro-

teome the separated S. aureus proteins

were transferred to PVDF-membranes,

incubated with human serum and the bind-

ing of S. aureus specific antibodies was vis-

ualised (2D immunoblots).

Under iron-restriction the proteome of

USA300 contained additional protein spots

in the 2D gels, compared to the TSB con-

trol, and the expression of some proteins

decreased. Antibody binding to the

S. aureus proteome was much stronger,

when the bacteria had grown under iron

restriction: the number of spots and the

spot intensities increased on the 2D immu-

noblots.

Results: Our data show that cultivation of

S. aureus under iron-restricted conditions

induces additional proteins. To some of

these proteins antibody binding took place

and consequently the proteins can be

added to the group of immunogenic

S. aureus proteins. Since we got more and

stronger antibody signals than in TSB

alone, we conclude that iron-restriction in

TSB with bipyridyl is more closely related

to the in vivo conditions under which

S. aureus confronts the immune system.

Conclusion: Thus, iron-restriction during

cultivation of S. aureus adds to our knowl-

edge about the extracellular S. aureus pro-

teome, the human antibody response

directed against it, potential vaccine candi-

dates and the in vivo situation of S. aureus

infection or colonization.
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Fruit and vegetable intake and its

association with asthma in adults across

Europe: evidence from the GA2LEN

follow-up survey

Garcia-Larsen, V1,2; Arthur, R1; Kato, B1; Potts, JF1;

Burney, PG1; Working Group of GA2LEN-WP 1.2

‘Epidemiological and Clinical Studies’
1Imperial College London, National Heart and Lung

Institute, London, United Kingdom; 2Royal Brompton

and Harefield NHS Foundation Trust, London, United

Kingdom

Background: Asthma is a chronic inflam-

matory disease with oxidative stress play-

ing a major role in the expression of

symptoms that characterise it. As part of

the Global Allergy and Asthma European

Network of Excellence (GA2LEN) we

assessed dietary intake of an extensive

range of fruits and vegetables which are

naturally rich in antioxidant and antiin-

flammatory compounds to investigate its

association with asthma in adults across

Europe.

Method: Three thousand five hundred and

four adults aged 15–77 years were recruited

from 18 European centres participating in

the GA2LEN Follow-up Survey. Partici-

pants answered a general questionnaire,

and a common, validated, self-administered

Food Frequency Questionnaire (FFQ)

which assessed intake of 66 different fruits

and vegetables. Asthma was defined as

answering yes to ever having asthma, and

to having at least one of the following

symptoms at any time over the last

12 months:

1 Have you had wheezing or whistling in

your chest?

2 Have you woken up with a feeling of

tightness in your chest?

3 Have you been woken by an attack of

shortness of breath? or

4 Have you been woken by an attack of

coughing?

Effect of sub-groups of fruits and vege-

tables on asthma was investigated using

univariate and multivariate logistic regres-

sion (adjusting for potential confounders).

Regression models were fitted separately

for each site, and results for each dietary

exposure were pooled across sites using

random effects meta-analysis on weighted

samples. Heterogeneity was summarised

using the I2 statistic.

Results: Prevalence of asthma varied from

4.6% in Skopje to 40.8% in Southampton.

Daily frequency of fruit intake was highest

in Poland and Portugal. Daily frequency of

total vegetable intake was highest in

Poland, Portugal, and in the Nordic cen-

tres. The adjusted pooled effect estimate

for total intake of fresh vegetables, showed

a statistically significant negative associa-

tion with asthma (adjusted Odds Ratio

[OR]; 95% confidence interval [CI]) = 0.59

(0.41–0.86)). No significant association was

observed between total fruits (OR (95%

CI): 0.91 (0.67–1.24)) or any of the fruit/

vegetable sub-groups and asthma.

Conclusion: In the GA2LEN Follow-up

Survey, there was evidence supporting the

notion that intake of a combination of

vegetables may have a protective effect

against asthma.
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Plasma 25-hydroxyvitamin D associated

with pulmonary function in Canadian

adults with excess adiposity

Khan, S1; Mai, X-M2; Chen, Y1

1Epidemiology and Community Medicine, University of

Ottawa, Ottawa, Canada; 2Department of Public Health

and General Practice, Norwegian University of Science

and Technology, Trondheim, Norway

Background: Vitamin D deficiency is an

important health issue particularly among

people residing in northern countries. Both

obesity and low levels of 25-hydroxyvita-

min D (25(OH)D) have been linked with

several health conditions including asthma.

Method: The analysis was based data from

3359 adults aged 18–79 years who partici-

pated in the Canadian Health Measures

Survey in 2007–2009. Two-stage multiple

linear regression analysis was conducted to

determine the association between plasma

25(OH)D and pulmonary function and the

effect modifications of sex and body mass

index (BMI) in adults.

Results: Overall, 26% of the adults had

plasma 25(OH)D level of <50 nM, which is

considered as deficient (hypovitaminosis

D). This deficiency was more prevalent

among men in comparison to women (30%

vs 23%). Regression analysis showed that

deficient plasma 25(OH)D was associated

with lower mean residual FVC and FEV1

after adjustment for covariates. When

stratified by sex and BMI, the associations

were more marked in overweight and obese

men. Vitamin D deficiency associated with

pulmonary function was not statistically

significant in normal weight men or in all

women. Similar results were obtained when

plasma 25(OH)D was examined as a con-

tinuous variable in the models.

Conclusion: Hypovitaminosis D may be a

risk factor for lung dysfunction, especially

for overweight and obese men. Further

research is necessary to determine the

mechanism of the interrelationship among

vitamin D, adiposity and pulmonary func-

tion.
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On the factors that contribute to the risk

of asthma exacerbations in children and

adolescents: the MAPCAH study

Erbas, B1; Dharmage, S2; Akram, M3; Hyndman, R3;

Newbigin, E2; Vicendese, D1; O’Sullivan, M1; Allen, K4;

Taylor, P5; Tang, M4; Bardin, P3; Abramson, M3

1La Trobe University, Melbourne, Vic., Australia; 2The

University of Melbourne, Melbourne, Vic., Australia;
3Monash University, Melbourne, Vic., Australia;
4Murdoch Childrens Research Institute, Melbourne,

Vic., Australia; 5Deakin University, Melbourne, Vic.,

Australia

Background: Studies of varying popula-

tions indicate that the risk of asthma exac-

erbations increases with increasing levels of

ambient grass pollen. However, it is not

known whether this effect is influenced by

other factors such as the patient’s gender,

their sensitivity to other common allergens

or the presence of other respiratory condi-

tions such as a human rhinovirus (HRV)

infection.

Objective: We estimated the effects of out-

door levels of pollen on asthma hospital

admissions in children and adolescents,

and whether the estimates differed between

children with a respiratory viral infection

and/or sensitised to allergens.

Method: We conducted the Melbourne Air

Pollen Children and Adolescent Health

(MAPCAH) case-crossover study of

asthma incident hospital admissions in 644

children and adolescents in Melbourne,

Australia between 2009 and 2011. All par-

ticipants underwent skin prick tests for

sensitivity to food and various pollen types

shortly after admission for asthma. Nasal

and throat swabs (NTS) were also
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obtained to test for respiratory viral infec-

tions. We used regression for binary out-

comes with logit transformation, possible

correlation structure and controlling for

the concentrations of pollutants. The pri-

mary exposure variable was daily concen-

trations of grass pollen (obtained using a

Burkard spore trap) during the study per-

iod. Interaction terms were included in the

regression models if there was evidence of

effect modification from gender, presence

of HRV and sensitisation.

Results: In adjusted models, exposure to

grass pollen was associated with increased

likelihood of admission with the strongest

association in boys (Odds Ratio or

OR = 1.08 per 20 grains/m3, 95% CI 1.02–
1.13). Among girls, grass pollen was only

associated with increased likelihood of an

admission in those sensitised to food

(OR = 1.17, 95% CI 1.01–1.49). Overall,

non-linear effects of grass pollen were

observed up to 50 grains/m3 (P = 0.02) in

a semi-parametric regression model. There

was little evidence of confounding or

effect-modification due to HRV infection

or sensitivity to pollen.

Conclusion: Boys exposed to high concen-

trations of grass pollen are at risk of an

asthma exacerbation requiring hospitalisa-

tion, independent of HRV and allergen

sensitisation. Further studies are required

of causal mechanisms of grass pollen expo-

sure in early life pathways to asthma.
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Factors influencing the agreement

between parental-reported usage and

dispensed asthma drugs for adolescents

– findings from the BAMSE-study

Dahl�en, E1,2; Almqvist Malmros, C3,4; Bergstr€om, A5;

Wettermark, B6; Kull, I7,8

1Department of Medicin, Karolinska Institute, Solna,

Stockholm, Sweden; 2Stockholm County Council, Public

Healthcare Service Comittee, Stockholm, Sweden;
3Department of Medical Epidemiology and Biostatistics,

Karolinska Institute, Stockholm, Sweden; 4Astrid

Lindgren Children’s Hospital, Stockholm, Sweden;
5Karolinska Institute, Institute of Environmental

Medicine (IMM), Stockholm, Sweden; 6Karolinska

Institute, Centre for Pharmacoepidemiology,

Stockholm, Sweden; 7Department of Clinical Science

and Education, Karolinska Institute, S€odersjukhuset,

Stockholm, Sweden; 8Sachs’ Childrens Hospital,
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Background: Asthma is one of the most

common diagnoses in children with a prev-

alence around 10%. The knowledge about

drug use among children is limited with

uncertainties about the validity depending

on data sources used.

Objectives: The aim of this study was to

investigate how well parental reported use

of asthma drugs in a questionnaire corre-

sponded with register data on dispensed

drugs. A secondary aim was to identify

patient related factors that were associated

with poor agreement.

Method: Data on parental reported use of

asthma drugs from 3316 children (12–
14 years old) in a population-based birth

cohort in Stockholm, Sweden (the

BAMSE-cohort) were compared with data

on dispensed drugs the preceding

18 months from the Swedish prescribed

drug register. The questionnaires were

answered between the 3rd of April and the

7th of December 2008 and contained infor-

mation on drug use during the preceding

12 months. Using parental-reported data

as reference, sensitivity and specificity with

95% confidence intervals were computed

for different antiasthmatic drugs, overall

and for different patient related character-

istics. Asthma was defined as fulfilling at

least two of the following criteria: symp-

toms of wheeze in the last 12 months, have

a doctor’s diagnosis of asthma (ever) or

using antiasthmatic drugs occasionally or

regularly the last 12 months.

Results: The prevalence of asthma in the

study population was 11%, and 91% of

these children used asthma drugs the past

12 months according to the questionnaire.

The sensitivity of the drug register was

0.76 (95% CI 0.71–0.81) and the specificity

was 0.97 (CI 0.83–1.0). The sensitivity for

boys was 0.82 (CI 0.76–0.87) and for girl

0.68 (CI 0.59–0.76). Including only chil-

dren with current asthma the sensitivity

increased to 0.79 (CI 0.72–0.85). Looking

at children with at least 12 episodes of

wheeze the last 12 months the sensitivity

increased even more (0.86 CI 0.71–0.95).
Factors associated with a decreased sensi-

tivity were children with more than one

home and children with siblings using

asthma drugs (0.68 CI 0.57–0.78 and 0.69

CI 0.52–0.84 respectively).

Conclusion: One of four children with

parental reported use of asthma drugs has

not purchased antiasthmatic drugs within

the preceding 18 months. The major deter-

minants of poor agreement were female

sex, living in more than one home and

having siblings using antiasthmatic drugs.
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Perinatal exposure to microbial agents in

house dust in relation to respiratory

health symptoms in children during the

first 10 years. Results from the HITEA

project
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M€unchen, Neuherberg, Germany; 2Centre for Research
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for Risk Assessment Sciences, Utrecht University,
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Institute for Medical Informatics, Biometry und

Epidemiology, University of Munich, IBE Chair of
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Pulmonology, GRIAC Research Institute, University of

Groningen, University Medical Center Groningen,

Groningen, The Netherlands; 10Division of Respiratory

Medicine, Department of Pediatrics, Erasmus University

Medical Center/Sophia Children’s Hospital, Rotterdam,

The Netherlands; 11Julius Center for Health Sciences

and Primary Care, University Medical Center, Utrecht,

The Netherlands; 12Department Environmental Health,

National Institute for Health and Welfare, Kuopip,

Finland

Background: Exposure to microbial agents

at home was observed to have protective

effects on asthma and allergy symptoms

mostly in cross-sectional studies among

children from farming and rural surround-

ings.

Method: We aimed to assess whether the

effects of measured early life microbial

exposure (endotoxin, EPS and b(1-3)-glu-
cans) could be also observed prospectively

in children from urban areas in a longer

time period up to 10 years of age. In sub-

sets of three prospective German, Dutch,

and Spanish birth cohorts from a predomi-

nantly urban environment (LISAplus, PI-

AMA and INMA), endotoxin, ß(1-3)-

glucans, and Extracellular Polysaccharides

(EPS) were measured in living room dust

collected at 2–3 months of age. Respira-

tory symptoms and asthma during child-

hood were periodically reported by the

parents through questionnaires up to

10 years of age. Logistic regression esti-

mates were combined using random-effects

meta-analyses.

Results: The total study population com-

prised 1429 children from three European

countries. In preliminary analyses, early

exposure to endotoxin, ß(1-3)-glucans, and

EPS were not statistically significant associ-

ated with ever asthma between 1 and

10 years aOR: 0.94 (95% CI, 0.63–1.42,
aOR: 0.96 (95% CI, 0.70–1.33), and aOR:

1.11 (95% CI, 0.80–1.54), respectively. We

further observed no statistically significant
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association with wheeze symptoms and

sensitisation to aero-allergens at any ages.

Conclusion: Our results are not consistent

with the idea of life-long priming of the

immune system by early life exposure to

microbial agents in children from urban

areas. The settled dust components from

farm children and children from urban

areas might significantly differ in concen-

tration and composition.
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Polymorphisms in region 20p13-p12 and

their interaction with environmental

tobacco smoke exposure in relation to

asthma severity

Kljaic Bukvic, B1; Blekic, M1; Curtin, JA2; Hankinson, J2;

Eres Hrvacanin, Z1; Aberle, N1; Simpson, A2; Custovic,

A2

1General Hospital Dr Josip Bencevic, Slavonski Brod,

Croatia; 2University Hospital of South Manchester NHS

Foundation Trust, University of Manchester,

Manchester Academic Health Science Centre,

Manchester, United Kingdom

Background: ADAM33 is the first asthma

gene identified by positional cloning. Since

the first report, there have been a number

of replications studies with diverse results.

Possible explanations for the heterogeneity

between the studies include the effects of

other genes in the vicinity, gene-gene and

gene-environment interactions. We aimed

to investigate the association between genes

in the 20p13-p12 region (ADAM33 and

flanking genes ATRN, GFRA4, SIGLEC1

and HSPA12B) and markers of asthma

severity (lung function and severe exacer-

bations) amongst schoolchildren with

asthma. The effect of early-life environ-

mental tobacco smoke (ETS) exposure on

asthma severity in the context of genetic

variants was also evaluated.

Method: Four hundred and twenty-three

children with asthma aged 5–18 years were

recruited into the study if the following cri-

teria were met: (i) physician-diagnosed

asthma, (ii) asthma symptoms within the

previous 12 months, and (iii) use of anti-

asthma medication. We measured lung

function (FEF50) using spirometry and

extracted data on hospitalisation for severe

asthma exacerbation from medical records.

Early-life environmental tobacco smoke

(ETS) exposure was assessed by question-

naire. We genotyped 124 single nucleotide

polymorphisms (SNPs) from five genes in

the 20p13-p12 region.

Results: Twenty-nine SNPs were signifi-

cantly associated with FEF50, of which 12

(six ARTN, one ADAM33, four SIGLEC1

and one HSPA12B) remained significant

after false discovery rate (FDR) correction.

Two SNPs (one in ADAM33 and one in

SIGLEC1) were associated with severe

exacerbations. We observed a significant

interaction between nine SNPs and early-

life ETS exposure in relation to FEF50,

and one SNP in relation to severe exacer-

bations. For example, for rs512625 in

ADAM33 there was significant interaction

with ETS exposure in relation to severe

exacerbations (Pint = 0.02) and FEF50

(Pint = 0.03); G-allele homozygotes had

higher risk of being hospitalised [aOR

9.15, 95% CI 2.28–36.89] and had signifi-

cantly poorer lung function if exposed to

ETS, with no effect of ETS exposure

amongst A-allele carriers.

Conclusion: Genetic variants in 20p13-p12

region have impact on severity of disease

among children with asthma and interact

with early life ETS exposure in modifying

asthma severity.
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Hereditary angioedema due to C1

inhibitor deficiency: clinical descriptive

study in an international cohort

Caminoa, M1; Caballero, T2; P�erez-Fernandez, E3;

G�omez-Traseira, C1; Gay�a, F3; Aabom, A4; Aberer, W5;
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Background: Hereditary angioedema due

to C1 inhibitor deficiency (HAE-C1-INH)

is a rare disease with a high impact on

health related quality of life (HRQoL). An

international multicentre study for the

development of a specific HRQoL ques-

tionnaire for HAE-C1-INH was carried

out. We report the demographic and clini-

cal data of the participating sample.

Material and methods: A self-administered

clinical questionnaire was completed by

HAE-C1-INH patients in 2008–2010. Data

entered on symptoms and treatment re-

fered to the prior 6 months. The results

were analysed with statistical software

SPSS v 9.0.

Results: Two hundred and ninety patients

(200 female, 232 type I) recruited from 11

countries (Argentine, Austria, Brazil, Can-

ada, Denmark, Germany, Hungary, Israel,

Poland, Romania, Spain). Mean age was

41.5 years (18–84 years).

Mean age at onset of symptoms was

11.8 years and at diagnosis 26.4 years.

Mean delay in diagnosis was 14.4 years.

Eleven patients (3.8%) were diagnosed

before onset of symptoms. Eight patients

(2.8%) were asymptomatic.

Intubation/tracheotomy had ever been

needed in 34 patients (once 67.9%; more

than once 31.9%).

Attack triggers along life were identified

by 89% of patients (stress, traumatism,

infections, menstruation, other).

Patients reported at least 2591 episodes in

the last 6 months: peripheral (39.5%),

abdominal (35.4%), facial (6.5%), upper air-

way (5.4%), genital (9.2%) and other (3.8%).

Treatment with plasma derived C1INH

(pdC1INH)was administered in 911 episodes

and fresh frozenplasma (FFP) in 45.

One hundred and thirty-nine patients

were on long term prophylaxis: 74.1%

attenuated androgens (AA), 14.4% antifib-

rinolytics (AF) and 11.5% pdC1INH.

Mean accumulated doses per week were:

danazol 1100.2 mg, oxandrolone 43.7 mg,

stanozolol 9.6 mg, epsilonaminocaproic

acid 21 000 mg, tranexamic acid

11 503 mg, pdC1INH 1653 IU.

Short term prophylaxis was performed

59 times for dental work, diagnostic proce-

dures, surgery or others with pdC1INH

(41), FFP (1), AA (18) and AF (11).

Side effects were reported by 1.4% of

patients for pdC1INH, 2.1% for AF, 14.1%

for AA and 1.7% for other treatments.

A total of 105 and 42 days had been

missed from work and school respectively

due to angioedema attacks in the last

6 months.

Conclusion: This study represents a large

cohort of HAE-C1-INH, reflecting demo-

graphical and clinical characteristics of

patients from 11 countries worldwide.
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Assessment of the delay in diagnosis in
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with C1 inhibitor deficiency: findings

from an international registry
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Background: The clinical features of

hereditary angioedema (HAE) due to C1

inhibitor (C1-INH) deficiency include

recurrent episodes of oedema most com-

monly affecting skin, the gastrointestinal

tract, and upper airways. In HAE type I,

antigenic and functional C1-INH levels are

reduced, while in type II only functional

levels are reduced. Because of its rarity, the

fact that its symptoms overlap with those

of other forms of angioedema, and a lack

of knowledge of HAE among physicians,

the disease is frequently misdiagnosed. The

objective of this analysis was to assess the

delay in diagnosis in patients with type I

or II HAE enrolled in the Icatibant Out-

come Survey (IOS; NCT01034969) registry,

an international, prospective, observational

study of HAE patients.

Method: Data used in this analysis were

collected between July 2009 and October

2012 from patients with laboratory-con-

firmed HAE type I or II. Demographic

and diagnostic information was collected

from each patient, including the presence

of a family history of the disease. Patients

who were diagnosed prior to their first

attack because of a family history of HAE

were excluded from this analysis.

Results: Data from 188 patients with HAE

type I and II (female: n = 115; HAE type

I: n = 173; family history: n = 130) were

analyzed. Nine patients diagnosed prior to

their first attack were excluded. Patients

from Germany (n = 46), Spain (n = 46),

Italy (n = 32), France (n = 23), Denmark

(n = 19), the UK (n = 17), Israel (n = 4)

and Sweden (n = 1) were included. The

median (range) delay in diagnosis in HAE

type I or II patients (n = 169) was

9.0 years (0.0–62.0). Diagnosis was delayed

in both HAE type I (n = 154; 8.5 [0–
62] years) and II (n = 15; 20.0 [0–42] years;
P = 0.102). Patients with HAE type I

(n = 173) were diagnosed at an earlier age

compared with those with HAE type II

(median: 21.9 vs 31.8 years; P = 0.049).

When patients with a family history of

HAE (n = 115) were compared to those

without a family history (n = 34), there

was no significant difference in the delay in

diagnosis (9.0 years [0–57.0] vs 6.5 years

[0–62.0]; P = 0.598).

Conclusion: Patients with HAE type I and

II, even those with a family history, may

face a significant delay from time of first

symptoms to diagnosis. To decrease this

delay, physician awareness of HAE needs
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to be increased and symptomatic patients

should be tested for C1-INH function and

levels. In addition, family members of

newly diagnosed patients, including those

who are asymptomatic, should be offered

screening for HAE.
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Early treatment with icatibant

significantly reduces duration and time

to resolution of hereditary angioedema

attacks
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Background: Early treatment of attacks is

recommended by The Hereditary Angioe-

dema (HAE) International Working Group

(HAWK) consensus and the World Allergy

Organization (WAO) Guideline for the

Management of HAE. We investigated the

impact of early treatment with icatibant on

attacks using data collected in the Icatibant

Outcome Survey (IOS; sponsored by Shire

HGT) registry.

Method: The IOS registry (NCT01034969)

is an international, prospective, observa-

tional study that includes adult patients at

least 18 years of age with a confirmed

diagnosis of HAE type I or II. Attacks

were treated with subcutaneous icatibant

(30 mg) administered by a healthcare pro-

fessional or self-administered. This analysis

was based on data collected between July

2009 and October 2012. Analyses of attack

duration (time between attack onset and

complete resolution of symptoms) and time

to resolution (time between first injection

of icatibant and complete resolution of

symptoms) were performed. Five hundred

eighty-two attacks in 160 patients with

type I or II HAE were evaluated.

Results: The majority (59.2%) of self-trea-

ted attacks were treated within 2 h, com-

pared with 45% of healthcare professional-

treated attacks (P = 0.029). Mean attack

duration was significantly shorter for

attacks treated <1 h after onset compared

with those treated ≥1 h after onset (6.7 vs

17.1 h; P < 0.001). Similar results were

observed for mean time to attack resolu-

tion (6.3 vs 9.2 h; P = 0.03). In addition,

reductions in mean attack duration were

observed for attacks treated <2 vs ≥2 h

after onset (7.7 vs 20.0 h; P < 0.001) and

<5 vs ≥5 h after onset (8.5 vs 24.6 h;

P < 0.001).

Conclusion: These observational data are

the first to provide evidence that, in real-

world use, early treatment with icatibant

significantly improves HAE attack out-

comes by shortening time to attack resolu-

tion and attack duration. Patients with

HAE who self-administered treatment were

likely to treat HAE attacks earlier than

those who were treated by a healthcare

professional.

130

Effect of hydroxychloroquine treatment

in the patients with anti-histamine

refractory chronic spontaneous urticaria,

randomised controlled trail

Boonpiyathad, S; Fuengthong, R; Sangasapaviriya, A

Medicine, Phramongkutklao Hospital, Bangkok,

Thailand

Background: To assess the efficacy of hy-

droxycholoroquine (HCQ), 400 mg daily,

for anti-histamine refractory chronic spon-

taneous urticaria (CSU).

Method: Hydroxycholoroquine vs placebo

treatment study was a 3 months rando-

mised controlled trial involving 39 patients

with anti-histamine refractory, non-

response to fourfold tablets of H1-antihis-

tamine, chronic spontaneous urticaria.

Treatment started with hydroxycholoroqu-

ine 400 mg/day or placebo tablets for

3 months. The patients continued to

receive four tablets of H1 antihistamine.

The markers of urticaria control were

assessed at baseline and after 12 weeks as

followed: Urticaria Symptom Score (USS)

and Dermatology Life Quality Index

(DLQI).

Results: Thirty four subjects were female

and five subjects were male. The mean age

was 32.7 � 11.87 years. Nineteen subjects

in the HCQ-treated group and 20 subjects

in the placebo group were randomised in

the study. No significant differences were

found between the two groups in terms of

sex ratio, age, duration of CSU, ESR, thy-

roid autoantibodies positive, ANA posi-

tive, and autologous serum skin test

positive results. The reduced hive symp-

toms measure was the mean difference

between the average of USS pre- and post-

treatment scores. The mean USS decreased

in both groups. The difference between the

HCQ-treated group (29.47 � 19.70) and

the placebo group (4.90 � 6.29) was signif-

icant (�24.57 � 4.63, P < 0.001). Also, the

improvement in quality of life was assessed

by difference of mean scores of DLQI pre-

and post-treatment. The difference between

the HCQ-treated (7.58 � 6.64) and placebo

groups (1.75 � 4.08) was significant

(�5.83 � 1.77, P = 0.003). We found one

subject in the HCQ-treated group had a

problem with headache at the first week of

taking HCQ but she received medication

until the end of the study. Four subjects in

the HCQ-treated group reported their skin

was darker

Conclusion: We have concluded HCQ was

a useful short term treatment for patient

with CSU who were refractory with four-

fold H1-antihistamine regimen. The bene-

fits of HCQ include enhancing quality of

life, diminishing urticaria symptoms and

safe use.

131

Anti-pruritic and antiinflammatory effects

of cholecystokinin in allergic skin

disorders

Tatsuno, K; Sakabe, J; Nishida, K; Yamaguchi, H;

Hirakawa, S; Tokura, Y

Dermatology, Hamamatsu University School of

Medicine, Hamamatsu, Japan

Background: Cholecystokinin (CCK) is a

gastrointestinal peptide hormone, which

induces the release of bile and other diges-

tive enzymes to facilitate digestion of fat

and protein. It is also known to possess

immunomodulatory actions, and predomi-

nant antiinflammatory effect has been sug-

gested in pancreatitis and arthritis models.

We have previously shown that topical

application of CCK8S exerts an anti-pru-

ritic effect in mice, demonstrating the

potential for dermatological therapeutic

usage. Nevertheless, studies relating to the

interaction of this unique peptide with skin

are still very limited. We sought to investi-

gate the function of CCK on skin, by pri-

marily focusing on inflammatory skin

disorders.

Method: To evaluate the role of CCK in

atopic dermatitis (AD), serum CCK8 level

of AD patients was evaluated by ELISA.

Various factors influence serum CCK con-

centration, and food intake is known to

raise the value by approximately 10-folds.

Therefore, we selected patients with serum

CCK8 concentration below 100 pg/ml for

assessment. In addition, to investigate the

role of CCK in skin inflammatory condi-

tion, we utilised the contact hypersensitiv-

ity model using mice. CCK8S was applied

before sensitisation and/or elicitation, and

ear thickness was measured for compari-

son. Additionally, in the in vitro assay, cul-

tured human vascular endothelial cells

(HuVEC) were prepared, and upon stimu-

lation with TNF-a, marked expression

of intercellular adhesion molecule-1

(ICAM-1) was observed using confocal
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microscopy. CCK8S was added to this set-

ting, to observe whether CCK8S alter the

expression of ICAM-1. At the same time,

RT-PCR analysis to detect the expression

of ICAM-1 at mRNA level was also con-

ducted.

Result: ELISA of serum from AD patients

showed a negative correlation between

serum CCK8 level and serum IgE concen-

tration (R2 = 0.80). In the contact hyper-

sensitivity experiment, skin application of

CCK8S significantly attenuated the ear

swelling in CCK8S applied groups com-

pared to CCK untreated mice (P < 0.005).

Accordingly, in the in vitro experiment, the

augmented expression of ICAM-1 on Hu-

VEC was profoundly depressed by the

addition of CCK8S, particularly on the cell

surface, and the expression of mRNA for

ICAM-1 was decreased by the addition of

CCK8S.

Conclusion: The present study indicates

that CCK is capable of exerting strong

anti-inflammatory in the skin, and the

association with allergic skin disorders

such as AD is addressed.

132

Interleukin 10 secreting T cells regulate

contact hypersensitivity

Preuhsler, A1; Kunz, S1; Toelle, R2; Roers, A3; Martin,

SF1; Jakob, T1

1Dermatology, Allergy Research Group, University

Medical Center Freiburg, Freiburg, Germany;
2University of Freiburg, Freiburg, Germany; 3Institute of

Immunology, University of Technology, Dresden,

Germany

Background: Contact hypersensitivity

(CHS) is the classical murine model of

allergic contact dermatitis. While the pro-

cess of sensitisation and elicitation is well

investigated, mechanisms that determine

the resolution of the inflammatory

response are less well understood. Recent

studies suggested a regulatory role of mast-

cells (MC) and particulary MC-derived IL-

10 (Grimbaldeston et al 2007) in the con-

trol of CHS, while others reported MC to

be required for optimal CHS responses

(Dudeck et al 2011).

Method and results: Based on these contro-

versies we analysed the cellular sources of

IL-10 during the resolution phase of CHS

in the DNFB model using IL-10 transcrip-

tional reporter mice (Vert-X). Neither at

base line nor after allergen challenge MCs

of the affected ear skin or the draining

lymph nodes displayed IL-10 expression.

In contrast, a clear IL-10 signal was

observed in the T cell compartment. Induc-

tion of IL-10 expression was observed

especially in CD4+ CD25+ T cells, with a

maximum during the resolution phase (i.e.

120 h after the challenge). In addition, a

marked increase of IL-10 positive mainly

hapten specific CD8+ cells was detected in

the ear skin and to a lesser degree in the

regional LN. The functional role of CD4+

T cells in regulating the CHS response was

confirmed using MHC class II�/� mice that

lack CD4+ T cells and displayed an aug-

mented CHS response. Similarly, selective

depletion of Foxp3+ T cells in DEREG

mice prior to challenge resulted in an aug-

mented CHS response, suggesting a domi-

nant role of CD4+ Foxp3+ regulatory T

cells in attenuating the CHS response to

DNFB. Finally, the inhibitory role of T

cell derived IL-10 was confirmed in mice

with a T cell specific IL-10 deficiency (IL-

10 fl/fl CD4-Cre+). Corresponding to previ-

ous reports (Roers et al 2004) these mice

displayed an enhanced ear swelling

response and a delayed resolution of the

CHS response as compared to Cre� con-

trols.

Conclusion: Our results do not support the

assumption that mast cell derived IL-10 is

involved in limiting the CHS response.

Instead they confirm a crucial role of

CD4+ T cells and suggest that also IL-10

producing CD8+ T cells may play an addi-

tional regulatory role in the resolution of

CHS.
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Hypoallergenic formulas effect gastric

emptying: a blinded randomised

controlled crossover study

Shah, N1; Meyer, R1; Papadopoulos, M1; Dziubak, R1;

Dominguez, G1; De Koker, C1; Verscheuren, S2;

Selleslagh, M3; Deloose, E2; Verbeke, K2; Tack, J2;

Rommel, N3

1Pediatric Gastroenterology and Nutrition, Great

Ormond Street Hospital, London, United Kingdom;
2TARGID (Translation Research Centre For

Gastrointestinal Diseases), University of Leuven,

Leuven, Belgium; 3Neurosciences Exp ORL – TARGID

(Translation Research Centre For Gastrointestinal

Diseases), University of Leuven, Leuven, Belgium

Background: Cow’s milk protein (CMP)

allergy affects 1.9–4.9% of UK children. In

the UK alone it is thought that over

£25 million per annum is spent on the

management of CMP allergy which include

hypoallergenic formulas. These feeds com-

prise of casein-based Extensively Hydroly-

sed Formula (EHF), whey-based EHF and

Amino Acid Formulas (AAF). They are

nutritionally diverse and are used to man-

age CMP related esophago-gastric dysmo-

tility. From our clinical observations, these

formulas seem to worsen some symptoms

ie vomiting, suggesting that the compo-

nents that make up these formulas may

directly influence gut motility, independent

of their hypoallergenicity.

Aim: Proof of principle study to evaluate

whether hypoallergenic formulas impact on

gastric emptying (GE).

Methods: Eight healthy non-allergic adult

subjects were included in a double blind

randomised trial of four formulas: whole

CMP formula with whey/casein ratio 60/40

(Aptamil 1, Milupa), EHF whey (Pepti

Junior, Cow and Gate), EHF casein (Nu-

tramigen Lipil 1, Mead Johnson) and an

AAF (Neocate LCP, Nutricia). GE was

assessed using a non-invasive 13C Octanoic

acid breath test. After an overnight fast,

volunteers ingested a formula meal

(350 ml, ~250 kcal) labelled with 100 mg

sodium 13C-octanoate. Consequently, basal

breath samples were collected in exetainers.

Test lasted in total 6 h with breath samples

taken every 5 min (first 2 h) and after that

every 10 min (4 h). 13CO2 excretion data

were analysed by non-linear regression and

calculation of gastric half-emptying time

(t½).

Results: In these eight subjects (3 M, mean

age 27.5 years; 21–51 years), median GE

(t½) was 87 min [IQR 63–133] for whole

CMP, 111 min [IQR 75–157] for casein

EHF, 152 min [IQR 93–259] for whey

EHF and 127 [IQR 74–224] min for AAF.

GE of whey EHF was slower compared to

resp. whole CMP (P = 0.01, D 65 min) and

casein EHF (P = 0.03, D 41 min). There

was a trend towards slower GE of a whey

EHF compared to AAF (P = 0.08, D
25 min). Finally, a tendency for slower GE

was observed in AAF and in casein EHF

compared to whole CMP (resp P = 0.06, D
40 min; P = 0.09, D 24 min).

Conclusion: This pilot study indicates that

GE rates in healthy adults differs substan-

tially for different hypoallergenic formulas.

These results indicate that, irrespective of

the presence of allergy, these formulas may

influence intrinsic GE properties which may

contribute to their clinical effects. Further

studies are required to elucidate the factors

underlying this difference in GE.

134

International study of risk mitigating

factors and in-flight allergic reactions to

peanut and tree nut

Greenhawt, M1,2; Macgillivray, F3; Batty, G3; Said, M3;

Weiss, C4

1Division of Allergy and Clinical Immunology,

University of Michigan Medical School, Ann Arbor, MI,

United States; 2University of Michigan Food Allergy

Center, Ann Arbor, MI, United States; 3Anaphylaxis

Australia, Hornsby, NSW, Australia; 4The Global Food

Protection Institute, Battle Creek, MI, United States

Background: Three studies have analyzed

in-flight peanut/tree nut reactions,

although exclusively among Americans.

Objective: To study the international in-

flight experience and determine the efficacy

of certain risk-mitigation strategies.

Methods: A 47 question on-line survey

was distributed through the websites and

social media outlets of the member organi-

zations of the Food Allergy & Anaphylaxis

Alliance. Both persons reporting an in-

flight reaction and non-reactors were sur-

veyed to assess details of air travel prepa-

ration and any reported reaction. Data

were analyzed to determine the association

between flying behaviors, reported reac-

tions, and nationality.

Results: Three hundred and forty-nine reac-

tions were reported among 3273 respon-

dents from 11 countries. 13.3% received

epinephrine as treatment. Flight crews were

notified regarding 50.1% of reactions. Sxity-

nine percent of all respondents reported

making a pre-flight accommodation request,

though just 55% of reactors did so vs 71.6%

of non-reactors (P < 0.001). Adjusted odds

of epinephrine use were increased with

reported gastrointestinal or cardiovascular

symptoms, or notifying the crew. Passengers

requesting any accommodation, requesting

a peanut/tree nut free meal, wiping their tray

table, avoiding airline pillows or blankets,

requesting a buffer zone, requesting other

passengers not consume peanut/tree nut-

containing products, or who reported not

consuming airline-provided food had signifi-

cantly lower adjusted odds of reporting a

reaction.

Conclusions: In-flight peanut and tree nut

reactions occur internationally. Epinephrine

was sparsely used to treat reactions. We

identified eight risk-mitigating behaviors

associated with lower odds of a reported

reaction. Future study is necessary to fur-

ther validate the effectiveness of these pas-

senger-initiated risk-mitigating behaviors.

135

Omalizumab as adjuvant treatment in

oral induction of tolerance to cow’s milk

Siraj, A; Perez Sencion, JO; Piraino Sosa, P; Miguel

Polo, L; Abengozar, R; De la Osa Puebla, V; Hernandez

Agujetas, R; Senent Sanchez, C

Allergy Department, Virgen Del Valle Hospital, Toledo,

Spain

Background: Allergy to cow milk proteins

affects 2–6% of children. Around half of

children overcome their allergy to cow′s
milk at the age of 1 year and 80–90% at

5 years of age however some remain aller-

gic. Therapy with anti-IgE antibodies has

been tried to accelerate tolerance with

good results however up to this date there

are no clear guidelines as to how it should

be administered neither is there sufficient

data on long term outcomes. We hope to

describe our experience with oral induction

of tolerance to cow′s milk focusing on

patients who received Omalizumab.

Methods: We included children aged

5 years or older, diagnosed with allergy to

cow′s milk, enrolled in our oral induction

of tolerance protocol between October

64 © 2013 The Authors
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2010 and December 2011. Levels of total

IgE and IgE, IgG, IgG4 to casein, a-lacto-
albumin, b-lactoglobulin and to cow′s milk

were measured prior to enrollment and

after completing the protocol. Before start-

ing the protocol a controlled oral challenge

was performed except in patients who had

a positive accidental exposure or anaphy-

laxis in the past 2 months. Only patients

with a positive challenge were included in

the protocol. We started with the adminis-

tration of a total of 1 ml on the first day,

raising the doses each week until reaching

200 ml, maintaining a daily dose. Symp-

toms were treated with antihistamines and

patients that did not respond sufficiently to

antihistamines therefore making it difficult

to proceed with the protocol were treated

with Omalizumab. Omalizumab was with-

drawn 6 months after reaching its maxi-

mum doses.

Results: Forty patients had a positive oral

challenge of which 38 were included. Thirty-

seven patients completed the protocol and

nine required therapy with Omalizumab.

The most frequent symptoms during the

oral provocation tests were cutaneous ones.

Total IgE significantly increased throughout

the protocol. Seventy-seven percent of

patients who received treatment with Oma-

lizumab were asthmatic.

Conclusions: Asthmatic patients are 6.5

times more likely to require Omalizumab

to complete the protocol successfully and

achieve tolerance. Furthermore patients

who required Omalizumab had a higher

initial IgE to casein compared to the rest

of the subjects. In our experience, Oma-

lizumab is effective even during an OIT

protocol not just as pretreatment therapy

prior to the protocol as seen in other stud-

ies. Furthermore its withdrawal did not

provoke any adverse effects or relapse of

allergy to cow′s milk to date.

136

Consumer perceptions of precautionary

labelling in families of children with food

allergy and anaphylaxis and the level of

risk to these consumers in the

consumption of food products that bear

precautionary labelling in Australia

Zurzolo, G1,2; Koplin, J1; Mathai, M2; Tang, M1,3; Tey,

D1,3; Taylor, S4,5; Allen, K1,3

1Murdoch Childrens Research Institute, Parkville, Vic.,

Australia; 2University of Victoria, St Albans, Vic.,

Australia; 3Royal Children’s Hospital, Parkville, Vic.,

Australia; 4Food Allergy Research and Resource

Program, Lincoln, NE, United States; 5University of

Nebraska, Lincoln, NE, United States

Background: Consumer perception regard-

ing precautionary labelling for those most

at risk of anaphylaxis is unknown. The

level of contamination of food products

that bear precautionary labelling is also

unknown.

Objective: To understand consumer per-

ception regarding precautionary labelling

and assess the risk to consumers who con-

sume food products with precautionary

labelling.

Design/participants: We conducted a ques-

tionnaire-based study of 293 parents of

children with an existing doctor diagnosis

of food allergy to examine behaviour

regarding precautionary labelling.

Responses were compared between those

with a history of anaphylaxis and those

with a history of mild to moderate allergic

reactions. The allergen content of high risk

foods, namely chocolates, breakfast cereals,

muesli bars, savoury biscuits, and sweet

biscuits (128 samples in total) was analysed

by Enzyme-Linked Immuno Sorbent Assay

(ELISA) for peanut, hazelnut, milk, egg,

soy and lupin protein.

Setting: The Department of Allergy at The

Royal Children’s Hospital, Melbourne,

Australia between August-October 2011

(93% response rate).

Results: Avoidance of foods with precau-

tionary labels differed depending on the

wording of the precautionary statement,

with 65% of participants ignoring the

statement ‘made in the same factory’ com-

pared with 22% for ‘may be present’.

There was no evidence of a difference in

participants’ behaviour depending on

whether or not the child had a history of

anaphylaxis.

Only nine products (7.0%) with precau-

tionary labelling had detectable levels of

peanut, with concentrations ranging from

>2.5 to <50 ppm for whole peanut. Of all

other samples that had precautionary

labelling for hazelnut, milk, egg, soy or

lupin, none were found to have a detect-

able level of those allergens.

Conclusions: Consumers are assuming that

there is a gradient level of risk based on

wording of precautionary statements and

appear to be complacent with precaution-

ary labelling, including those caring for

children with a history of anaphylaxis. The

majority of products with precautionary

labelling assessed in this study contained

no detectable levels of allergen suggesting

that risk currently being taken by Austra-

lian allergic consumers is probably low

except in the context of peanut allergy.

Even when peanut contamination was

present, it is unlikely that the dose of pea-

nut detected would cause a reaction in the

majority of the peanut allergic community.

137

Evidence-based efficacy of a cognitive

behavioural therapeutic intervention in

children with food allergy

Dunn Galvin, A; Kelleher, M; Hourihane, JO

Department of Paediatrics & Child Health, University

College Cork, Cork, Ireland

Background: To date, no controlled study

has assessed the efficacy of any psychologi-

cal intervention intended to moderate the

psychological impact of food allergy. This

study aimed to evaluate the effectiveness of

a developmentally appropriate Cognitive

Behavioural Therapy (CBT) intervention

specifically developed for children and

teens with IgE-mediated food allergy aim-

ing to improve food allergy related quality

of life (FAQL) in children and teens.

Method: Two experimental groups; the

intervention group (N = 24) and a control

group (N = 45) with children aged between

6 and 16 years. Both groups had previ-

ously undergone a food challenge. The

control group received information and

support at clinic, and the intervention

group received the CBT intervention. Par-

ticipants completed measures at entry, and

at 2 and 6 months, consisting of three vali-

dated age-appropriate FAQL question-

naires (FAQLQ-PF-CF-TF), which include

questions on anxiety, avoidance, and fear-

fulness caused by food allergy. A multivar-

iate analysis of variance (MANOVA) with

a 2 (experimental, control) 9 2 (time)

design was used. Data was analysed via

SPSS 18.0.

Results: Groups had equivalent score at

entry but significant differences were found

between the intervention and control

groups at times 2 and 3. Furthermore, the

intervention group showed improved scores

(two standard deviations) at 6 months post

intervention, on the overall score of the

FAQL psychometric measures adminis-

tered at baseline [F2.67 = 5.791, P < 0.05].

Conclusion: Any treatment must be evi-

dence-based, using gold standard designs,

to ensure efficacy. This study is the first to

have assessed the efficacy of an interven-

tion developed to moderate the psychologi-

cal impact of food allergy, using a

controlled design. Our findings may impact

on clinical care guidelines and provide a

sound foundation for intervention practice.
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Prolonged improvement in food allergy-

related quality of life after withdrawal of

24 h access to expert advice on

anaphylaxis management: follow up of a

randomised control trial

Hourihane, JO1; Kelleher, M1; Sheikh, A2; Cullinane, C1;

Fitzsimons, J3; Dunn Galvin, A1

1Department of Paediatrics & Child Health, University

College Cork, Cork, Ireland; 2Allergy & Respiratory

Research Group, Centre for Population Health Sciences-

University of Edinburgh, Edinburgh, United Kingdom;
3Department of Paediatrics, Our Lady of Lourdes

Hospital, Drogheda, Louth, Ireland

Background: Despite adequate education

in their use, children with food allergy, and

their carers are often unsure when to use

prescribed adrenaline auto-injectors

(AAIs). Non-use of AAIs may worsen out-

comes of allergic reactions and patients’

quality of life (QoL) may be low.

Method: We recontacted families 6 months

after closure of a randomised trial of 24-

hur access to expert advice on how to treat

allergic reactions in the community. We

had randomised 52 children (<16 years)

with food allergy, trained in AAI use, in a

1:1 ratio to routine care (office hour

access) or intervention (24 h telephone

access to clinic staff) and measured their

food allergy-related QoL (FAQL) using

validated self administered FAQL Ques-

tionnaires (a low FAQLQ score reflects

better FAQL). The primary outcome mea-

sure of interest had been a change in FA-

QLQ scores, at 1 and 6 months post-

randomisation. Follow up FAQLQs were

studied, 6 months after the intervention

was withdrawn.

Results: FAQLQ scores, equal at baseline,

changed over time with a significant differ-

ence evident at 6 months but not at

1 month between study arms (F = 6.376;

P < 0.05). Twenty-five participants

returned FAQLQs 6 months post study.

FAQLQ had remained stable in both the

control group (mean score = 3.1) and the

intervention group (mean score 1.0,

P < 0.05).

Conclusion: We have made the novel, first-

in-field, finding that the significant positive

effect of access to expert advice on anaphy-

laxis management (though the advice itself

is rarely needed) persisted for at least

6 months after the intervention was with-

drawn. This may impact on clinical care

guidelines and offers further novel research

opportunities in an area of allergy practice

where clinical trials are so difficult to

design.
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A novel subset of regulatory T cells:

interleukin-35 producing T regs (iTR35)

are induced after grass pollen sublingual

immunotherapy

Shamji, MH1,2,3; Layhadi, JA2,3; Scadding, GW1,3;

Durham, SR1,3

1Allergy & Clinical Immunology, Imperial College –

National Heart and Lung Institute, London, United

Kingdom; 2Immunomodulation and Tolerance Group,

Imperial College, London, United Kingdom; 3Medical

Research Council and Asthma UK Centre for Allergic

Mechanisms of Asthma, London, United Kingdom

Background: Sublingual grass pollen-spe-

cific immunotherapy (SLIT) involves im-

munomodulation of Th2 responses and the

induction of IL-10+ (Tr1) and/or TGF-

b+CD4+CD25+ (Th3) regulatory T cells (T

regs). IL-35-producing regulatory T cells

(iTR35) have been recently reported as a

novel subset of regulatory T cells. We hy-

pothesised that IL-35 suppresses grass pol-

len-driven Th2 responses following ex-vivo

allergen stimulation. We further hypothes-

ised that iTR35 cells are induced following

grass pollen-SLIT.

Method: T effector cells (CD4+CD25�)

obtained from grass pollen allergics

(n = 12) were purified and enriched from

peripheral blood mononuclear cells by

magnetic separation. CD4+CD25� T cells

were co-cultured with irradiated antigen-

presenting cells using 5 lg/ml of Phleum

pratense in the presence/absence 10 ng/ml

of recombinant human IL-35. T cell prolif-

erative responses were measured by 3H-

thymidine incorporation. Cytokine gene

expression and protein levels were assessed

by RT-PCR and Luminex MagPix assay,

respectively. Proportions of FoxP3+, IL-

10+ regulatory T cells and iTR35 were

determined in non-atopics (NA, n = 12),

untreated allergics (SAR, n = 12) and

SLIT-treated patients (SLIT, n = 7).

Results: IL-35 significantly suppressed

Phleum pratense-driven CD4+CD25� T

cell proliferative responses (n = 12;

P < 0.001). This suppression was associ-

ated with reduced IL-4 (P = 0.002), IL-5

(P = 0.0001), IL-9 (P = 0.0002), IL-13

(P = 0.0001). Increases in IFN-g

(P = 0.0010) and IL-10 (P = 0.0002) were

also demonstrated. Furthermore, in vitro-

generated iTR35 cells obtained from na€ıve
subjects following co-culture with allergen

in the presence exogenous IL-35 (10 ng/ml)

over 9 days suppressed allergen-driven

memory CD4+CD45RO+ proliferative

responses (P = 0.006) and IL-4

(P = 0.0001) and IL-5 (P = 0.002). iTR35

cells, IL-10+ and FoxP3+ T regs were

lower in SAR compared to NA

(P = 0.0001; 0.0002; P = 0.0001). SLIT

was associated with increased numbers of

iTR35 (P = 0.001) and IL-10+ Treg

(P = 0.001) cells compared to controls,

whereas FoxP3+ Tregs were not elevated

in SLIT-treated subjects. Furthermore, an

elevated expression of IL-35 (IL-12p35

(P = 0.001), EBI3 (P = 0.002) and Foxp3

(P = 0.001) mRNA was observed in aller-

gen-stimulated PBMCs in SLIT group

compared to controls.

Conclusions: iTR35 cells suppress grass

pollen-driven Th2 responses and are

induced following grass SLIT. Their role in

the induction of immunological and clini-

cal tolerance following SLIT remain to be

further determined.
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Changes in frequency of various

regulatory T cells during rush oral

immunotherapy for food allergy

Inoue, Y1; Chiba, K1; Kato, I2; Morita, Y1; Nakano, T1;

Yamaide, A2; Suzuki, S3; Arima, T1; Tomiita, M2;

Hoshioka, A2; Shimojo, N1; Kohno, Y1

1Department of Pediatrics, Graduate School of

Medicine, Chiba University, Chiba, Japan; 2Department

of Allergy and Rheumatology, Chiba Children’s

Hospital, Chiba, Japan; 3Department of Pediatrics,

National Shimoshizu Hospital, Yotsukaido, Japan

Background: Oral immunotherapy is con-

sidered as one of the curative treatments

for food allergy. However, the detailed

mechanisms of the effect of the therapy

such as induction of peripheral tolerance

through the generation of regulatory T

cells are still unclear. In this study, we

focused on changes in frequency of various

regulatory T cells during rush oral immu-

notherapy for food allergy.

Method: Nine children (age, 5–10 years)

with IgE-mediated cow’s milk allergy con-

firmed by positive double- blind, placebo-

controlled food challenge received oral

immunotherapy. Informed consent was

obtained from their parents or guardians.

After an initial escalation phase for 2–
3 weeks, all patients achieved a daily main-

tenance dose (200 ml). We collected bloods

from the patients before the initial phase,

on day 7, after the initial phase and after

2 months of the maintenance therapy. We

analyzed the changes in frequency of

Foxp3+ regulatory T cells (CD25highFox-

p3+Helios+CD4+ T cells and CD25high-

Foxp3+Helios�CD4+ T cells) and IL-10-

producing CD4+ T cells (CD25�

LAP+CD4+ T cells, NKG2D+CD4+ T

cells and CD25�CD127�CD4+ T cells).

Results: On day 7, the frequency of

CD25highFoxp3+Helios+CD4+ T cells

transiently decreased, while the frequency

of CD25highFoxp3+Helios�CD4+ T cells

transiently increased. The frequency of

both types of Foxp3+ CD4+ cells recov-

ered after the initial phase. On the other

hand, the frequency of CD25�

CD127�CD4+ T cells significantly gradu-

ally increased during oral immunotherapy.

The frequency of CD25�LAP+

CD4+ T cells or NKG2D+CD4+ T cells

was not changed.

Conclusion: Our data suggest that

CD25�CD127�CD4+ T cells may have a

role in the effects of oral immunotherapy

for food allergy.
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Immunological profile of the induction of

tolerance in peanut and tree nuts food

allergy in children: a pilot study

Iliescu, C1,2; Decoster, A3; Preda, C4; Castelain, C1;

Charpentier, A5; Kalach, N6; Dejardin, P5; Demilly, M2;

Norberciak, L2

1Allergology Centre, Hospitals of Catholic University of

Lille, Lille, France; 2UCLille, Clinical Research Center,

Lille, France; 3Immunology Laboratory, Hospitals of

Catholic University of Lille, Lille, France; 4Mathematics,

Biostatistics, University Lille 1, Villeneuve d’Ascq,

France; 5Flux Cytometry Laboratory, Hospitals of

Catholic University of Lille, Lille, France; 6Pediatric

Department, Hospitals of Catholic University of Lille,

Saint Antoine Clinic’s, Lille, France

Background: The lymphocytes and the

cytokines (soluble mediators) play an

essential role in food allergy (AA) medi-

ated by IgE and their modulation by

immune cells is associated with differentia-

tion of naive T cells to the way helper2 T

(Th2). The rise of Immunoglobulins (Ig) Ig

G4 was observed in the response of allergic

immune tolerance.

Method: Fifty-nine children (mean age

(SD): 8.4 years (�3.7) years, 36 boys) were

included in the study and divided into four

groups: Group 1 (G1, n = 11) ongoing AA
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eviction, Group 2 (G2, n = 11) who had an

AA oral provocation test 1 week before

blood sampling, Group 3 (G3, n = 30) who

had an AA during a protocol of oral

immune tolerance (OIT) induction protocol

and a control group (T: n = 7) without AA

or atopy. Serum concentrations of lympho-

cytes were analyzed. Cytokines: IL-1b, IL-
2, IL-4, IL-5, IL-10, IL-12 p70, IFN-g,

TNF-a and TNF-b were measured by mul-

tiplexed analysis by flow cytometry.

Immunoglobulin G4 (Ig4) and L and P

selectines were also analyzed in all groups

except two patients in G3 (n = 28).

Results: A significant difference in concen-

trations of IL-10 and IL-12 was found

between the four groups (P = 0.02 and

P = 0.002, respectively). This difference is

due to an increase of IL-10 and IL-12 con-

centration from the group ITO (G3) with

respect to the other groups (P = 0.09 and

P = 0.059 respectively). In G3:

Me = 131.63, IQ = [15.05, 146.55] for IL-10

and Me = 20.27, IQ = [0, 43.36] for IL-12.

IgG4 are increased in G3 (OIT):

Me = 1.2 mg/l, IQ = [0.49, 3.19], the com-

parison with the G1 (Me = 0.2) and G2

(Me = 0.17) showed a significant increase

(P = 0.0019).

Additional inclusions are provided to

confirm the results.

The role of cellular and humoral

immune function and of adhesion mole-

cules, are important for understanding the

mechanisms modulating intestinal mucosa

inflammation in obtaining immune toler-

ance towards the allergen-specific protocols

during gradually oral tolerance induced or

after allergen exposure.

Conclusion: Patients receiving OIT proto-

col have a Th1 cytokine profile, an increase

in the antiinflammatory cytokine IL-10,

and rise of Immunoglobulin G4 compared

to allergic children ongoing eviction or

non-allergic children.

142

Participation of invariant natural killer T

cells in allergen-specific immunotherapy:

regulatory or pathologic role?

L�opez, S1,2; Pozo, D1,2; Fern�andez, TD3; Do~na, I4;
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Center for Molecular Biology and Regenerative

Medicine, CABIMER, NIR Lab, Seville, Spain;
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General Hospital, M�alaga, Spain; 4Allergy Service,

Malaga General Hospital, M�alaga, Spain

Human invariant natural killer T (iNKT)

cells are characterised by a unique TCR

composed of an invariant alpha-chain

combined with a beta-chain and co-

expression of NK cell receptors. Although

their critical role in regulating the develop-

ment of allergy, their significance in

asthma or atopic dermatitis remains con-

troversial, and so far their involvement in

allergic rhinitis is poorly documented as

well as their participation in allergen-spe-

cific immunotherapy (IT). The aim was to

characterise the iNKT population in

peripheral blood from allergic rhinitis

(AR) patients to house dust mite (HDM)

receiving immunotherapy compared with

non-atopic healthy controls.

Method: PBMCs were obtained from 19

AR patients to HDM and 17 controls at

basal, 1, 3, 6 and 12 months after the

beginning of IT. We assessed the frequency

of peripheral blood iNKT cells measured

as CD3+ cells co-expressing TCRVa24-
TCRVb11 by flow cytometry.

Results: The mean of relative iNKT cells

counts was significantly increased in AR

patients vs controls (P = 0.001). The pro-

portion of CD8+ iNKT cells decreased at

6 months of treatment (P = 0.016). Those

for double negative iNKT cells increased

along IT in AR patients, but no changes

were observed in the frequency of total

iNKT cells. Moreover, AR patients

showed an increase in CD56+ iNKT cells

compared to controls (P = 0.003), in addic-

tion this subpopulation increased along

treatment. In the other hand, the propor-

tion of the earliest activation marker,

CD69, in iNKT cells decreased strongly in

the first month (P = 0.011), and increased

slightly at 3 months but not over basal lev-

els. Besides, the mean of relative CD25+
iNKT cells count was significantly

increased in AR patients after IT in all

time intervals considered. Finally, a posi-

tive association between iNKT and B cells

in allergic patients was found (r = 0.77).

Conclusion: Increased iNKT cells in AR

patients to HDM might play an essential

role in the allergic immune response.

CD69+ and CD25+ iNKT cells may serve

as early-indicator cells in allergen-specific

immunotherapy. This could be useful for

developing more effective vaccines and

strategies to regulate this AR and to

understand the mechanisms of immunolog-

ical memory.
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Inhibition of Kv1.3 and IKCa1 lymphocyte

potassium channels as a novel

therapeutic strategy in T helper cell

mediated diseases

Toldi, G1; Orb�an, C1; Bir�o, E1; Bajnok, A1; V�as�arhelyi, B2

1First Department of Pediatrics, Semmelweis

University, Budapest, Hungary; 2Department of

Laboratory Medicine, Semmelweis University,

Budapest, Hungary

Background: Imbalance between the func-

tion of the four main T helper subsets

(Th1, Th2, Th17 and regulatory T (Treg)

cells) plays an important role in the patho-

genesis of immune mediated disorders,

such as autoimmunity and allergy. The

transient increase of the cytoplasmic free

calcium level is a cornerstone of short-term

lymphocyte activation and functionality.

Voltage sensitive Kv1.3 and calcium-depen-

dent IKCa1 potassium channels are impor-

tant regulators of the maintenance of

calcium influx during lymphocyte activa-

tion since they regulate the electrochemical

potential gradient between the intra- and

extracellular spaces. They present a possi-

ble target for selective immunomodulation,

since their inhibitory properties are sup-

posed to be different in the above subsets.

We aimed to investigate calcium influx

kinetics and its sensitivity to the inhibition

of lymphocyte potassium channels in the

above T helper subsets.

Methods: We took peripheral blood sam-

ples from 11 healthy individuals and evalu-

ated calcium influx kinetics following

activation with phytohemagglutinin in Th1

(CD4+ CXCR3+), Th2 (CD4+ CCR4+),
Th17 (CD4+ CCR4+ CCR6+) and Treg

(CD4+ CD25 high) cells applying a kinetic

flow cytometry approach. We also assessed

the alteration of calcium influx induced by

specific inhibitors of Kv1.3 and IKCa1

potassium channels (margatoxin and triar-

ylmethane, respectively). Furthermore, we

determined the expression of Kv1.3 chan-

nels in the above subsets.

Results: The highest cytoplasmic calcium

concentration was observed in Th1 cells

upon stimulation. In contrast, Treg cells

are characterised by the lowest level of cal-

cium influx that lasts longer in line with

the physiological regulatory role of this

subset. In Th1 and Th17 cells, the specific

inhibitors of both investigated potassium

channels resulted in the decrease of cal-

cium influx. However, in Th2 cells only the

inhibition of Kv1.3 channels proved to be

effective, while in Treg cells none of the

specific inhibitors had an effect on lympho-

cyte calcium influx.

Conclusion: Upon the inhibition of IKCa1

channels, the short-term activation of Th1

and Th17 cells is specifically decreased

without affecting the Th2 and Treg
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subsets, indicating that selective immuno-

modulation can be reached in healthy indi-

viduals under experimental conditions.

Further studies are needed to evaluate the

potential therapeutic application of IKCa1

inhibitors in immune-mediated disorders.
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IgG4 memory elicited by a single course

of immunotherapy with Bet v 1 COPs

persists up to the fourth season post

treatment

Reymond, CD1; Audran, R2; Thierry, A-C2; Duc, S1;

Kettner, A1; Spertini, F2

1Anergis SA, Epalinges, Switzerland; 2Division of

Immunology and Allergy, CHUV, Lausanne, Switzerland

Background: Allergen specific immunother-

apy with poorly standardised-whole pollen

extract is of long duration and may induce

anaphylaxis. Specific immunotherapy may

be improved by using non-IgE binding,

hypoallergenic, molecules including Contig-

uous Overlapping Peptides (COPs).

AllerTTM, an equimolar mix of three COPs

derived from Bet v 1 showed good safety

and immunogenicity in a placebo-con-

trolled phase I/IIa clinical trial in volun-

teers with birch pollen allergic rhinitis and

asthma. The possible long term effect of

AllerT was analysed after two and four

seasons without any further treatment.

Method: Prior to the 2009 pollen season,

AllerT reconstituted with the adjuvant Alu-

minium hydroxide was injected subcutane-

ously five times at 1–4 weeks intervals into

15 adult subjects. Control subjects (n = 5)

received only adjuvant. Blood was col-

lected after treatment (February–March

2009) as well as after the second (July

2010) and fourth (August 2012) birch pol-

len season in two open studies. IgE and

IgG4 levels specific for Bet v 1 as well as

each individual COP were quantified by

ELISA in samples from both treated and

placebo subjects.

Results: AllerT treatment increased cyto-

kines, including IL-10, preceding a more

than 20-fold mean increase in anti-Bet v 1

IgG4. Anti-Bet v 1 IgG4 levels increased in

all treated subjects, whereas IgG4 against

injected COP peptides were detected in

only few subjects and at low levels. Two

months after the second season post-treat-

ment and 3 month after the fourth season,

serum Bet v 1 specific IgG4 response

remained increased by 4–5-fold over pre-

treatment whereas post-seasonal Bet v1

specific IgE titres were similar to baseline

values. IgG4 values in treated subjects dif-

fered significantly from placebo.

Conclusion: AllerT induced an increase in

Bet v 1 specific IgG4 in all treated subjects.

AllerT COPs seem to boost pre-existing

anti-Bet v 1 B-cell responses possibly via

T-cell activation, since anti-COPs IgG4

increased only marginally. Immunotherapy

with a mixture of three COPs derived from

Bet v 1 (AllerT) is safe and immunogenic,

and leads to long term IgG4 immunologi-

cal memory as seen by significant post-sea-

sonal levels.
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Cat-PAD demonstrates sustained,

consistent treatment effect on allergic

rhinoconjunctivitis in individual cat-

allergic patients 1 and 2 years after four

intradermal injections

Haumann, B1; Couroux, P2; Armstrong, K3; Patel, D2;

Larch�e, M4; Hafner, RP1

1Circassia Limited, Oxford, United Kingdom; 2Cetero

Research, Mississauga, ON, Canada; 3Adiga Life

Sciences Inc, Hamilton, ON, Canada; 4McMaster

University, Hamilton, ON, Canada

Background: A population of cat-allergic

patients treated with Cat-PAD in an Envi-

ronmental Exposure Chamber (EEC) study

showed a persistent treatment effect 1 year

(Patel et al., JACI 2013) and 2 years (Haf-

ner et al., AAAAI 2013) after only four

intradermal injections. Here we demon-

strate that the treatment effect observed is

due to sustained consistent treatment

effects in individual patients, not due to

variable responses in different patients at

each EEC.

Methods: Originally 202 patients were

randomised to 6 nmol Cat-PAD 4 weeks

(wk) apart for 3 months (4 9 6 nmol),

3 nmol Cat-PAD 2 wk apart for 3 months

(8 9 3 nmol), or placebo. EEC challenges

were performed at baseline and 18–
22 week after the first dose. Eighty-nine of

these patients had a further EEC challenge

at 50–54 week, and of these, 51 patients

had an EEC challenge at 100–104 week.

EEC challenge consisted of four consecu-

tive days of 3-h allergen exposure (Fel d1

circa 50 ng/m3). Patients recorded Total

Rhinoconjunctivitis Symptom Score

(TRSS) every 30 min. A post-hoc analysis

was performed to evaluate the correlation

between Change from Baseline in mean

TRSS on Day 1–4 (CB-TRSS) at 18–
22 weeks vs CB-TRSS at 50–54 week and

100–104 week for each patient.

Results: For the 89 patients who returned

for an EEC at 50–54 week, the treatment

effect for each patient was more strongly

correlated with their response at 18–
22 week with 4 9 6 nmol [regression slope

(RS) = 0.85, correlation coefficient

(r) = 0.74] than either 8 9 3 nmol

(RS = 0.63, r = 0.61) or placebo

(RS = 0.62, r = 0.62). For the 51 patients

returning at 100–104 week, the treatment

effect on 4 9 6 nmol increased with time

(RS = 1.36, r = 0.89); 8 9 3 nmol showed

similar effect (RS = 0.75, r = 0.70) to pla-

cebo (RS = 0.84, r = 0.76). Patients in the

4 9 6 nmol group demonstrated consistent

improvements in symptomatology at both

50–54 and 100–104 weeks; the responses in

patients in the 8 9 3 nmol and placebo

arms did not show consistent improve-

ment.

Conclusions: Cat-PAD 4 9 6 nmol induces

a sustained consistent treatment effect in

cat-allergic patients after only four injec-

tions over 12 week. In contrast,

8 9 3 nmol has a less consistent effect that

wanes with time, suggesting a possible

threshold dose effect. Cat-PAD is the first

in a new class of synthetic peptide

immuno-regulatory epitopes conferring sus-

tained treatment benefit in individual

patients with chronic rhinoconjunctivitis

due to cat allergy at 1 and 2 years after

short-term administration, indicating true

disease modification.
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The influence of pollen exposure on

efficacy measurements in grass allergy

immunotherapy trials
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Research Group, Johns Hopkins University School of

Medicine, Baltimore, MD, United States; 6National
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Background: Magnitude of symptoms for

a grass allergic subject depends on seasonal

grass pollen exposure. The objective of this

study was to evaluate the relationship

between efficacy endpoints and grass pollen

exposure based on pooled data from multi-

ple regional trials across several years, with

a grass allergy immunotherapy tablet

(AIT).

Method: The post-hoc analysis included

pooled data from six North American and

European randomised, placebo-controlled

grass AIT trials (1–6) including 2363 paedi-

atric and adults subjects (1198 active and

1165 placebo).

Subjects with grass-pollen induced rhino-

conjunctivitis were randomised to grass

AIT or placebo in trials that had duration

of 18–29 weeks (five one-season trials) or

up to 5 years (1 trial with 3 years of treat-

ment and 2 years of follow-up). Subjects

filled in daily diaries with rhinoconjunctivi-

tis symptoms (four nasal and two ocular

symptoms scored on a 0–3 scale with

3 = severe symptoms) and symptomatic

medications use during the grass pollen

season. Pooled data were analysed by daily

symptom (DSS), medication (DMS), and

total combined symptom and medication

score (TCS = DSS + DMS). The DSS,

DMS and TCS was modelled by a general-

ised additive model (gam; smoothing spline

with df = 5) on daily grass pollen counts

(7). Daily grass pollen counts were

obtained from regional pollen stations in

the vicinity of the trial sites. The grass pol-

len seasons were defined by boundaries of

three consecutive days with counts greater

or less than 10 grains/m3.

Results: The magnitude of the treatment

effect based on DSS, DMS and TCS was

greater with higher pollen exposure

(P < 0.001).

The average grass pollen exposure over

the first 20 days of the season varied from

31 to 82 grains/m3. Overall, the relative

treatment effect ((placebo-active)/placebo)

in terms of TCS for each trial (including

each year of the 5-year trial) was correlated

with the average grass pollen exposure dur-

ing the first period of the season. The

predicted percent reduction in

TCS = 12% + 0.35% 9 pollen count

(slope significantly different from 0,

P = 0.003; R2 = 0.7). Similar relationships

were found for the DMS and DSS.

Conclusion: In seasonal allergy trials with

grass AIT, the observed treatment effect is

highly dependent on pollen exposure.

Regardless of the clinical parameter

assessed, the magnitude of the treatment

effect was greater with higher pollen expo-

sure. This is an important relationship that

must be considered when interpreting indi-

vidual clinical trial results.
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Evaluation of the relationship between

EQ-5D health utilities and clinical efficacy

endpoints in the treatment of seasonal

grass pollen induced rhinoconjunctivitis
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Background: Standard clinical efficacy

endpoints in allergen immunotherapy trials

include the daily Rhinoconjunctivitis

Symptom Score (RSS) and daily Rhino-

conjunctivitis Medication Score (RMS).

However, measurement of subjects′ quality
of life in terms of health utility (e.g. EQ-

5D index) is also necessary to characterise

changes in health status. In this study, we

aimed to determine a relationship between

standard efficacy endpoints and the EQ-5D

health utility.

Method: Data from a 5-year randomised,

parallel-group, double-blind, placebo-

controlled, phase III trial (GT-08, ALK,

Denmark) in subjects with seasonal grass

pollen induced rhinoconjunctivitis were

analysed. During each pollen season, sub-

jects recorded their RSS and RMS on a

daily basis and the EQ-5D index was

recorded weekly. EQ-5D index responses

were converted to utilities using the UK

tariff. EQ-5D utilities often follow a one-

inflated distributed with subjects frequently

reporting ‘perfect health’ (EQ-5D util-

ity = 1) while the remaining utilities are

distributed between 0 and 1. To account

for this distribution a two-stage model was

constructed:

1 binomial modelling of subjects with

‘perfect health’ (EQ-5D utility = 1)

and

2 Gaussian modelling of EQ-5D utilities

<1 (subjects with ‘imperfect health’).

In both cases generalised linear mixed

modelling was used to explore the fixed

effects of RSS, RMS, gender, age and

asthma status and the random effects of

subject, year and country. All statistical

modelling was performed with R (R Foun-

dation for Statistical Computing, Vienna,

Austria).

Results: Five hundred and sixty-eight sub-

jects, enrolled in the first year, provided

diary data. A total of 16 690 weekly EQ-5D

observations were recorded over the trial

period. The binomial model showed the

daily RSS and RMS to be the two most

important predictors of ‘perfect health’

(RSS: DORper unit = 0.729; P < 0.001;

DRMSper unit: OR = 0.841; P < 0.001) –
implying that low RSS/RMS scores increase

the likelihood of reporting a ‘perfect health’.

The Gaussian model of subjects with

‘imperfect health’ (EQ-5D utility <1) con-

firmed this correlation.

Conclusion: In a clinical trial including

subjects with seasonal grass pollen induced

rhinoconjunctivitis, the daily rhinoconjunc-

tivitis symptom and medication scores were

found to be suitable as predictors of the

EQ-5D health utility. A low score increases

the likelihood of reporting a ‘perfect

health’ as measured by EQ-5D utilities.
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An evaluation of data on the relative

clinical impact of sublingual allergen

immunotherapy tablets and symptomatic

medications in grass-pollen-induced

allergic rhinoconjunctivitis
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Background: Despite unambiguous evi-

dence on the ability of sublingual immuno-

therapy (SLIT) tablets to markedly relieve

symptoms of pollen-induced seasonal aller-

gic rhinitis (SAR) from meta-analysis and

large, double-blinded, placebo-controlled

(DBPC) trials, reports on the tablets′ high
‘relative clinical impact’ (RCI) are often

questioned. We therefore determined the

RCIs of five-grass and single-grass pollen

SLIT tablets and ‘symptomatic’ medica-

tions (oral H1-antihistamines, nasal corti-

costeroids and a leukotriene receptor

antagonist) having received marketing

authorization within the last 15 years for

SAR in adults and/or children.

Method: We identified 49 single-season

DBPC trials with at least 100 participants in

the smallest treatment arm. For each drug

class, we performed a meta-analysis

(Hedges′ g) of the symptom scores. The

RCI (as defined by the World Allergy Orga-

nization) in each arm was calculated from

the post-treatment or season-long nasal or

total symptom scores: 100 9 (scorePlacebo �
scoreActive)/scorePlacebo.

Results: Twenty-six symptomatic medica-

tion trials (including one in children only)

and nine SLIT tablet trials (including three

in children only) met our criteria. Meta-

analysis of over 17 800 cases confirmed the

presence of a highly significant overall

treatment effect for each individual drug

class. A number of methodological factors

are likely to mask the true RCI in trials of

SLIT tablets, such as long trial durations,

non-uniformly high disease activity on ran-

domisation and authorised rescue medica-

tion use in SLIT tablet trials but not in

pharmacotherapy trials. However, even

with these methodological disadvantages,

the RCIs for SLIT tablets (ranging from

16% to 30%) in SAR were at least similar

to or even greater than the values for

symptomatic medications (3–26% for sec-

ond-generation H1-antihistamines, 7–37%
for nasal corticosteroids and 3–10% for

montelukast).

Conclusion: Despite the presence of meth-

odological factors in clinical trials that

may lead to underestimate allergen immu-

notherapy effect size, grass pollen SLIT

tablets appears to have a greater RCI than

second-generation H1-antihistamine and

montelukast and much the same RCI as

nasal corticosteroids in poorly controlled

patients with moderate-to-severe SAR.
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New objective method to measure skin

test results within clinical trials

Rudert, M; Tribanek, M; Karjalainen, M; Haefner, D;

Narkus, A

Allergopharma GmbH & Co. KG, Medical Department,

Reinbek, Germany

Background: The difference of the late

phase reaction (LPR) using intracutaneous

tests (ICT) before and after immunother-

apy has been used in clinical trials as an

efficacy endpoint. Results of read-out and

interpretation are subject to high inter- and

intra-personal variations. This might be a

problem especially in multicentre clinical

trials Here we are introducing a new

method to objectively measure ICT results.

Furthermore we present kinetics of the

LPR of the ICT using different allergen

concentrations.

Method: In the first part of an ongoing

phase II study with ACAROID� (Eud-

raCT-No.: 2011-02248-29) we assessed the

optimal dose and time point for ICT read-

ing. The wheal/swelling after intracutanous

injections with Dermatophagoides pteronys-

sinus was evaluated by using a new opeti-

cal device. This camera based and

software assisted method provides a mea-

surement with a height resolution of

>20 lm. Within the gauge field of

160 9 100 9 90 mm the area and volume

of the skin reaction can be calculated at

inevitable time points.

We screened 28 patients with rhinitis or

asthma caused by house dust mites and

performed an ICT with three different

doses (500, 2500 and 5000 SBE/ml) in 16

patients. The kinetic of the skin reaction
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was measured at baseline and 2, 4, 6 and

8 h after injection.

Results: The mean area of the LPR

showed a maximum after 6 h with 33.7,

21.0 and 11.4 cm2 for the concentrations

of 5000, 2500 and 500 SBE/ml. But the

volumes of the wheal for the two highest

concentrations had already their maximum

after 4 h whereas for the lowest concentra-

tions a saturation kinetic was achieved.

Conclusion:

1 6 h after ICT injection seems to be the

most promising time point to measure

the area of the LPR

2 This new method also allows evaluation

of the volume of the LPR. This may

provide an even more interesting infor-

mation as it reflects the natural three

dimensional reaction.

3 This method may improve the reliabil-

ity of ICT measurements in clinical tri-

als and maybe even in daily practice.

4 Outlook: The results from this pilot

phase encourage us to use the new

method when applying the ICT as effi-

cacy endpoint in phase II studies.
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Meta-analysis of allergen immunotherapy

for treatment of grass pollen allergies

indicates sublingual immunotherapy

tablet is comparable to subcutaneous

immunotherapy

Nelson, H1; Cartier, S2; Lawton, S3; Smith, N4; Allen-

Ramey, F5; Calderon, M6

1National Jewish Health Center, Denver, CO, United

States; 2Optum Insight, Market Access and Value

Strategy, Burlington, ON, Canada; 3ALK-Abell�o,

Copenhagen, Denmark; 4Merck & Co, Inc, Whitehouse

Station, NJ, United States; 5Merck & Co, Inc, Global

Health Outcomes, West Point, PA, United States;
6Section of Allergy and Clinical Immunology, Imperial

College – National Heart and Lung Institute, London,

United Kingdom

Background: Subcutaneous immunother-

apy (SCIT) and sublingual immunotherapy

(SLIT) have been shown to effectively treat

grass pollen allergies. Network meta-analy-

sis was conducted to estimate relative effi-

cacy of SLIT-tablets for treatment of grass

pollen allergy compared to SCIT and

SLIT-drops.

Method: A literature search was conducted

of Medline, Embase, and Cochrane

Library, English language publications,

through June 2012. Only randomised, dou-

ble-blind, placebo controlled clinical trials

of SCIT, SLIT-drops and SLIT-tablets for

grass pollen were included. Articles were

cross-checked against previous meta-analy-

ses and reviews. Bayesian network meta-

analyses estimated standardised mean dif-

ference (SMD) across three immunother-

apy modalities on allergic

rhinoconjunctivitis symptom and/or medi-

cation score data. Heterogeneity assessed

with I2 statistic for all direct comparison

data. Random effects model accounted for

heterogeneity across studies.

Results: Thirty-three studies (11 SLIT-tab-

lets, 14 SLIT-drops, eight SCIT) of com-

mercially available products were included

in meta-analyses for symptom scores; 29

studies (10 SLIT-tablets, 13 SLIT-drops,

six SCIT) for medication scores.

Moderate to substantial heterogeneity

was observed among SLIT-drops studies

(64%) and moderate heterogeneity

observed among SCIT studies (42%) for

symptom scores. For medication scores,

moderate to substantial heterogeneity

among SCIT studies (63%) and consider-

able heterogeneity among SLIT-drops

studies (89%) was observed. Little to no

heterogeneity among SLIT-tablet studies

for symptom (32%) and medication scores

(0%).

Random effects model results revealed

no statistically significant differences in

SMD′s (95%CI) for symptom scores

[�0.0309 (�0.266, 0.213)] or medication

scores (0.120 [�0.420, 0.672)] between

SLIT-tablets and SCIT. SLIT-tablets com-

parisons with SLIT-drops demonstrated

statistically significant lower SMD for

SLIT-tablets symptom scores [�0.246

(�0.461, �0.034)] as compared to SLIT-

drops indicating better symptom improve-

ment for SLIT-tablet patients; no statisti-

cally significant difference in medication

scores was observed [0.15 (95%Cl �0.30,

0.60)].

Conclusion: These comparisons of pub-

lished trial results for commercialized grass

pollen immunotherapy indicate comparable

reductions in allergic rhinoconjunctivitis

symptoms and supplemental medication

use for SLIT-tablets and SCIT. SLIT-

drops appear to be less effective in symp-

tom reduction than SCIT or SLIT-tablets.
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Sex- and age- dependent DNA

methylation at the 17q12-q21 locus is

associated with childhood asthma

Naumova, AK1,2,3; Al Tuwaijri, A3; Morin, A4;

Vaillancout, VT4; Madore, A-M4; Berlivet, S1; Kohan-

Ghadr, H-R1; Moussette, S2; Laprise, C4

1Obsterics and Gynecology, McGill University,

Montreal, QC, Canada; 2RI MUHC, Montreal, QC,

Canada; 3Human Genetics, McGill University, Montreal,

QC, Canada; 4D�epartment des Sciences Fondamentales,

Universit�e du Qu�ebec �a Chicoutimi, Chicoutimi, QC,

Canada

Background: Chromosomal region 17q12-

q21 is one of the best-replicated genome-

wide association study (GWAS) hits and

associated with childhood onset asthma1,2.

However, the mechanism by which the

genetic association is restricted to child-

hood onset disease is unclear. As there are

more boys than girls among asthmatic chil-

dren, therefore we hypothesised that the

genetic association was sex-specific.

Method and results: This hypothesis was

tested in the Saguenay-Lac-Saint-Jean

familial collection that included 1214 sam-

ples from 240 extended families. The TDT

test showed that the 17q12-q21 genetic

association was statistically significant

among male, but not among female asth-

matic subjects. We next hypothesised that

the bias in the genetic association resulted

from sex-specific and/or age-dependent

DNA methylation at regulatory regions

and determined the methylation profiles of

five 17q12-q21 gene promoters using the

bisulfite sequencing methylation assay. We

identified a single regulatory region within

the zona pellucida binding protein 2

(ZPBP2) gene promoter, which showed

statistically significant differences between

males and females with respect to DNA

methylation (26% in males and 35% in

females). DNA methylation also varied

with age and was higher in adult men com-

pared to boys. We have recently identified

two functionally important polymor-

phisms3,4, both within the ZPBP2 gene

that influence expression levels of neigh-

boring genes. Combined with the results of

the present work, these data converge

pointing to the same region within the

ZPBP2 gene as a critical region for both

gene expression regulation and predisposi-

tion to asthma.

Conclusion: Our data show that sex and

age-dependent DNA methylation may act

as a modifier of genetic effects and

influence the results of genetic association

studies.
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Environment–environment interaction

between bronchiolitis and PM10 exposure

could be modified by IL-13 polymorphism

in the development of childhood asthma

Jung, Y-H1,2; Seo, J-H3; Kwon, J-W4; Kim, B-J5; Kim,

HB6; Lee, SY7; Jang, GC8; Song, DJ9; Kim, W-K10; Hong,

S-J1,2; Yu, J1

1Asan Medical Center, Childhood Asthma Atopy Center,

Department of Pediatrics, University of Ulsan College

of Medicine, Seoul, Korea; 2Asan Medical Center,

Research Center for Standardization of Allergic

Diseases, University of Ulsan College of Medicine,

Seoul, Korea; 3Department of Pediatrics, Korea Cancer

Center Hospital, Seoul, Korea; 4Department of

Pediatrics, Seoul National University Bundang Hospital,

Seoul National University College of Medicine,

Seongnam, Korea; 5Department of Pediatrics, Hae-

undae Paik Hospital, Inje University College of

Medicine, Busan, Korea; 6Department of Pediatrics,

Sanggye Paik Hospital, Inje University College of

Medicine, Seoul, Korea; 7Department of Pediatrics,

Hallym University Sacred Heart Hospital, Anyang,

Korea; 8Department of Pediatrics, National Health

Insurance Corporation Ilsan Hospital, Goyang, Korea;
9Department of Pediatrics, Korea University Guro

Hospital, Seoul, Korea; 10Department of Pediatrics,

Seoul Paik Hospital, Inje University College of

Medicine, Seoul, Korea

Background: The aim of this study was to

investigate the synergistic environment-

environment interaction between bronchio-

litis and particulate matter 10 (PM10)

exposure regarding to the genotypes of

interleukin-13 (IL-13) polymorphism in the

development of asthma in pre-school chil-

dren.

Method: A modified International Study

of Asthma and Allergies in Childhood

(ISAAC) questionnaire was used to survey

919 nursery school children from Seoul,

Korea. IL-13 (rs20541) polymorphism was

genotyped by TaqMan assay. Individual

exposure level to PM10 was estimated by

kriging method in geometric information

system (ArcGIS 9.3).

Results: The lifetime prevalence of asthma

diagnosis was 8.7%. Parental history of

asthma [adjusted odds ratio (aOR), 3.60;

95% confidence interval (CI), 1.66–7.76],
parental history of AR (aOR, 3.48; 95%

CI, 1.95–6.19), and bronchiolitis in the first

2 years of life (aOR, 3.94; 95% CI, 2.27–
6.84) were independent risk factors for

asthma diagnosis. However, PM10 expo-

sure of recent 5 years was not independent

risk factor for asthma diagnosis. Asthma

diagnosis was presented no higher in sub-

jects with IL-13 +2044 GG and bronchioli-

tis who were exposed to high PM10 than

those with IL-13 GG and bronchiolitis who

were exposed to low PM10. However,

Asthma diagnosis was presented higher in

subjects with IL-13 +2044 GA + AA and

bronchiolitis who were exposed to high

PM10 than those with IL-13 GA + AA and

bronchiolitis who were exposed to low

PM10. High PM10 and bronchiolitis with

GA + AA type of IL-13 polymorphism

showed an increased risk of asthma (aOR,

17.77; 95% CI, 3.81–82.91).
Conclusion: The combined effect between

bronchiolitis and PM10 exposure in the

development of asthma could be modified

by IL-13 polymorphism in pre-school chil-

dren.

This study was supported by a grant

from the Korea Healthcare technology

R&D Project, Ministry for Health, Wel-

fare, Korea (A092076).
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Interactive effects between polymorphic

markers on 17q21 locus and GSTP1 for

childhood asthma susceptibility

Leung, TF1; Tang, MF1; Wang, SS1; Kong, APS2; Sy,

HY1; Wong, GWK1; Chan, JCN2

1Department of Paediatrics, The Chinese University of

Hong Kong, Hong Kong, Hong Kong; 2Department of

Medicine and Therapeutics, The Chinese University of

Hong Kong, Hong Kong, Hong Kong

Background: Oxidative stress plays key

roles in asthma pathogenesis. Glutathione

S-transferase P1 (GSTP1), an abundant

isoform of glutathione S-transferases

(GSTs) in lung epithelium, is important in

the cellular protection against oxidative

stress. Gasdermin A (GSDMA) on chro-

mosome 17q21 is a susceptibility locus

identified by asthma genome-wide associa-

tion study, and is consistently replicated in

different ethnic groups. This study

explored both single-locus effects and

multi-locus interactions for GSTs and

GSDMA on asthma risk and spirometric

variables in Hong Kong children.

73© 2013 The Authors
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Methods: Nine hundred and thirty-five

asthma patients aged 14.6 � 4.2 years and

1225 non-allergic controls aged

15.1 � 4.1 years were recruited. Pre-bron-

chodilator spirometry was performed

according to international guidelines to mea-

sure subjects’ forced expiratory volume in 1-

s (FEV1) and forced vital capacity (FVC).

Single-nucleotide polymorphisms (SNPs) in

GSTs, including GSTP1 (Ile105Val; rs1695),

GSTM1 (null; rs10712361) andGSTT1 (null;

rs10549055), and GSDMA (Arg18Gln;

rs3894194) were genotyped using Sequenom

iPLEX Gold assay. Genetic associations of

these SNPs with asthma diagnosis and sub-

phenotypes were analyzed by multivariate

regression. The epistatic interactions

between these genes for asthma traits were

examined using generalised multifactor

dimensionality reduction.

Results: Sequenom assay design was suc-

cessful for GSTP1 Ile105Val but not the

other GSTs. Genotyping was obtained in

≥99.6% for this SNP and GSDMA

Arg18Gln, both of which followed Hardy-

Weinberg equilibrium. GSDMA codon 18

Arg/Arg genotype was protective against

asthma (odds ratio 0.69, 95% confidence

interval 0.52–0.92; P = 0.012). Linear

regression revealed GSTP1 Ile105Val to be

associated with FEV1 (P = 0.030 in all asth-

matics and 0.006 in asthmatic boys) and

FEV1/FVC (P = 0.046 and 0.038 respec-

tively). Gender-specific epistatic interaction

was also detected between GSTP1 and

GSDMA for FVC in asthmatic girls (testing

accuracy 61.3%, cross-validation consis-

tency 10/10; P = 0.044) but not boys.

Conclusions: GSDMA codon 18 Arg/Arg

genotype is associated with a decreased

risk for childhood asthma, and GSTP1 is

associated with FEV1 in asthmatics espe-

cially among males. There is epistatic inter-

action between GSTP1 and GSDMA that

modulates FVC among asthmatic patients

in a gender-specific manner.

Funding: Research Committee Group

Research Scheme (reference no. 3110087),

CUHK.
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Evaluation of the gucocorticoid receptor

a and b gene expression levels of the

perimononuclear cells for vitamın D

insufficient children with asthma

Guner, SN1; Sancak, R2; Gulten, S3; Kiic, M2; Bedir, A3

1Pediatric Allergy and Immunology, Necmettin Erbakan

University, Konya, Turkey; 2Pediatric Allery and Clinical

Immunology, Ondokuz Mayis University, Samsun,

Turkey; 3Biochemistry, Ondokuz Mayis University,

Samsun, Turkey

Background: Vitamin D (VitD) is related

with the composition of immune system,

development of lung and response to treat-

ment of asthma. To date, different mecha-

nisms were suggested for the relationship

between VitD and asthma, however, inter-

action of VitD with glucocorticoid receptors

(GR) have not been studied yet. In this

study, our aim was to investigate the clinical

response, relative gene expressions (RGE)

of GR-a and b after VitD treatment in chil-

dren with asthma and VitD insufficiency.

Method: Twenty-five patients with asthma

composed the asthma group, 14 healthy

children composed the control group who

all were followed in Ondokuz Mayis Uni-

versity Pediatric Immunology and Allergy

Unit, aged between 8 and 16 years and

had VitD deficiency (25(OH)D level under

30 ng/ml). Vitamin D with a dose of

300 000 units was given orally to all the

children at first visit. Two blood samples

were taken from all children at admission

and after 1 month to evaluate the serum

25(OH)D level and GR-a and b RGE lev-

els of the peripheral mononuclear cells.

Results: GR-a and b RGE did not change

significantly between first and second visits

in the asthma group. GR-b RGE decreased

significantly at second visit in the control

group (P = 0.05). GR-a RGE did not

change between the two groups, however

the decrease of GR-b RGE between two

periods was statistically significant in the

control group (P = 0.002). GR-b RGE was

significantly higher at admission in the

control group when compared with the

asthma group (P = 0.006), however the dif-

ference disappeared in the second visit

(P = 0.09). Positive correlation was found

between 25(OH)D level and IgE(log10) in

the patient group (r = 0.44; P = 0.03),

while it was not detected in the control

group (r = �0.42; P = 0.13) at first visit.

Conclusion: Basal GR-b RGE was lower in

the asthma group when compared with the

control group; GR-aRGEwas not increased

by VitD in the asthma group as control

group, and VitD decreased GR-b RGE in

the control group more than asthma group.

These findings show that VitD is associated

with GRRGE for children with asthma.
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Genetic variants in endotoxin signaling

pathway and endotoxin exposure: in

vitro IgE synthesis and replication in a

birth cohort study

Sahiner, UM1; Semic-Jusufagic, A2; Birben, E1;

Simpson, A2; Sackesen, C1; Hankinson, J2; Akdis, C3;

Kalayci, O1; Custovic, A2

1Pediatric Allergy and Asthma, Faculty of Medicine,

Hacettepe University, Ankara, Turkey; 2Institute of

Inflammation and Repair, Manchester University,

Manchester, United Kingdom; 3Swiss Institute of

Allergy and Asthma Research (SIAF), Davos,

Switzerland

Background: Variants in genes involved in

the endotoxin signaling pathway may be

important in determining the effect of

endotoxin exposure on asthma and atopy.

We aimed to: (i) Determine single nucleo-

tide polymorphisms (SNPs) in the endo-

toxin signaling pathway that influence IgE

synthesis in-vitro; (ii) Replicate the signifi-

cant findings from in-vitro experiments in

vivo, by examining the relationship between

genetic variants and environmental endo-

toxin exposure in relation to asthma and

atopy.

Methods: In in-vitro experiments, periph-

eral blood mononuclear cells from 45 asth-

matic children from Turkey were

stimulated with 2 and 200 ng/ml of lipo-

polysaccharide (LPS), and IgE was mea-

sured in the culture supernatants. We

genotyped children for 121 SNPs in 30

genes involved in the endotoxin signaling

pathway, and determined genetic variants

in which there was a dose-response IgE

synthesis after in-vitro LPS stimulation. We

then investigated whether our in-vitro find-

ings could be replicated in vivo, by examin-

ing the interaction between these genetic

variants and domestic environmental endo-

toxin exposure with allergic sensitisation,

wheeze and airway hyper-responsiveness in

1084 children in a population-based birth

cohort from the UK. Endotoxin was mea-

sured in dust samples collected from homes

in pre-school age, and clinical outcomes

(current wheeze, methacholine challenge

test, skin tests and measurement of sIgE)

assessed when children were aged 8 and

11 years.

Results: Twenty-one SNPs in nine genes

(CD14, TLR4, IRF3, TRAF-6, TIRAP,

TRIF, IKK-1, ST2, SOCS1) were related

to in-vitro IgE synthesis following LPS

stimulation in-vitro, of which six were in

high linkage disequilibrium. We replicated

the following significant interactions

between genotype and environmental endo-

toxin exposure in relation to clinical

outcomes: for symptomatic airway hyper-

responsiveness, CD14-rs2915863 and

TRIF-rs4807000 atage 8 and age 11, and

CD14-rs2569191 at age 11 years; for cur-

rent wheeze, ST-2-rs17639215 at age 8 and

11 years, IKK-1-rs2230804 and TRIF-

rs4807000 at age 11 years; for positive skin

prick tests, CD14-2915863 and TRAF-6-

rs5030411 at age 11; for positive sIgE,

CD14-rs2569192 and IKK-1-rs2230804 at

age 8 years.

Conclusion: We determined genetic vari-

ants in nine genes in the endotoxin signal-

ing pathway that influence IgE synthesis

in-vitro, and confirmed that a number of

these variants interact with environmental

endotoxin exposure in modulating the risk

asthma and atopy.
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Interaction between DNA methylation

and genotype in Th2 pathway genes,

association with asthma and adolescent

transition of asthma between ages 10

and 18 years

Zhang, H1; Tong, X1; Holloway, J2; Everson, T1;

Soto-Ramirez, N3; Arshad, H2,4; Ewart, S5; Karmaus, W3;

Patil, V6

1University of South Carolina, Columbia, SC, United

States; 2University of Southampton, Southampton,

United Kingdom; 3University of Memphis, Memphis,

TN, United States; 4David Hide Asthma and Allergy

Research Centre, Isle of Wight, United Kingdom;
5Michigan State University, East Lansing, MI, United

States; 6David Hide Asthma & Allergy Research Centre,

Newport, United Kingdom

Background: Gene activity is determined

by interactions between transcription fac-

tors, gene promoters, and epigenetic

changes, including DNA methylation

(DNA-M). We hypothesise that single

nucleotide polymorphisms (SNPs) and

DNA-M in IL4, IL4R, GATA3, STAT6,

and IL13 genes in the Th2 cytokine path-

way interact to affect the risk of asthma

and transition of asthma status among

children aged 10 and 18.

Method: A random subsample of 245

women in a whole-population birth cohort

(n = 1456), established on the Isle of

Wight, UK in 1989, were studied. Haplo-

type-tagging SNPs were genotyped and

DNA-M in each gene was assessed at age

18 in DNA derived from peripheral blood

leukocytes using the Illumina GoldenGate

Genotyping and Infinium HumanMethyla-

tion450 BeadChip assays, respectively.

Outcomes were asthma affection status at

ages 10 and 18 years, and positive and neg-

ative transitions of affection status between

10 and 18. Logistic regressions were

applied to examine the interaction effects

of methylation and SNPs on asthma. Boot-

strapping was used to evaluate the quality

of selection. Among the selected CpG sites,

Kruskal–Wallis tests were used to test dif-

ferences in methylation between different

asthma transitions. Multiple testing was

corrected using the Bonferroni method.

Results: The pathway-based selection pro-

cess of fitting 1472 logistic regression mod-

els yielded 10 CpG sites and 12 SNPs in

IL4, IL4R, and GATA3 significantly asso-

ciated with asthma status at age 18. At age

10, 12 CpG sites and 11 SNPs in the same

genes were selected, among which three

CpG sites and seven SNPs agreed with the

age 18 selection. Of the selected CpG sites

and SNPs, some were potential risk factors

and others seemed to be protective. For

instance, for GATA3, increased methyla-

tion of cg01166071 is a risk factor for

asthma at age 18, with the risk being

higher among subjects heterozygous for

rs1058240 (log-OR = 98.40, P = 0.008).

Utilizing Kruskal–Wallis test, only

cg12377972 was statistically significantly

associated with positive transition of

asthma status (P = 0.0093).

Conclusions: The findings emphasized the

importance of considering the effects of

both methylation and SNPs on asthma.

Furthermore, the results indicated two pos-

sibilities regarding the effect of methylation

on the status of asthma affection:

1 dynamic methylation with concurrent

effects and

2 stable methylation with delayed methyl-

ation effects.
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Real time in vivo imaging of eosinophil

and neutrophil migration in healthy and

asthmatic volunteers

Lukawska, JJ1; Livieratos, L2; Sawyer, BM2; Lee, TH1,3;

O’Doherty, M2; Blower, PJ2; Kofi, M4; Ballinger, JR4;

Corrigan, CJ1; Gnanasegeran, G4; Mullen, GE2

1Asthma & Allergy, Kings College London, London,

United Kingdom; 2Imaging Sciences, Kings College

London, London, United Kingdom; 3Allergy Centre, HK

Sanatorium Hospital, Hong Kong, Hong Kong; 4Nuclear

Medicine, Guy’s and St Thomas’ Hospital, London,

United Kingdom

Background: Lung inflammation is now

recognised as a leading pathological pro-

cess in the development and exacerbation

of asthma. Here we present a study look-

ing at purified eosinophils and neutrophils,

largely thought to be responsible for asth-

matic lung inflammation, migrating in vivo

in real time through healthy and asthmatic

lungs.

Method: One hundred and five millilitre of

venous blood was obtained from healthy

(4) and asthmatic (4) volunteers on two

separate occasions. Granulocytes were sep-

arated using gradient Ficoll-Paque PLU

1.084 centrifugation. Superparamagnetic

particles coupled to a monoclonal antibody

against CD16, a surface marker present in

neutrophils, were incubated with the gran-

ulocytes (mixed eosinophils and neutroph-

ils). CliniMACS system (Miltenyi biotec,

Bergisch-Gladbach, Germany) was used to

obtain highly purified (>93% pure) human

blood eosinophils (negative selection) or

neutrophils (>97%, positive selection).

Purified cells were labelled with Tc-99 m

HMPAO (Ceretec, GE Healthcare) under

aseptic cGMP conditions and 75–100 MBq

of labelled cells were administered intrave-

nously. Dynamic lung images were

acquired for the first 30 min. Further static

scans of 5 min each were acquired at 1, 2

and 4 h.

Results: Lung migration of eosinophils dif-

fered significantly from that of neutrophils

in both groups of patients. Migration of

eosinophils in healthy volunteers followed

a monoexponential clearance with T1/2 of

4.16 min whilst neutrophils T1/2 measured

13.72 min (P = 0.0019). Similar results

were obtained for eosinophils and neu-

trophils in stable asthmatics; T1/2 6.10 min

measured for eosinophils and 14.01 min

for neutrophils, P-value = 0.0246. There

were no statistically significant differences

observed between healthy volunteers and

stable asthmatics (eosinophils P = 0.14 and

neutrophils P = 0.45).

Conclusion: This study gives an insight

into the process of pure cell migration in

vivo in human lung. It highlights the com-

plexity of the immune system where differ-

ences exist even at the level of migratory

patterns; eosinophils and neutrophils, in

spite of being of similar size and shape,

display distinct patterns of lung kinetics.

These differences are preserved in healthy

volunteers and stable asthmatic. This tech-

nique provides the opportunity for rapid

throughput screening of novel therapeutic

agents designed to alter leukocyte migra-

tion and forms the basis of future spacio-

temporal studies of pure cell kinetics.
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Altered microRNA expression profile

during epithelial wound repair in

bronchial epithelial cells

Szczepankiewicz, A1; Narozna, B2; Lackie, PM3;

Holloway, JW3,4

1Pozna�n University of Medical Sciences, Poznan,

Poland; 2Laboratory of Molecular and Cell Biology,

Pozna�n University of Medical Sciences, Poznan, Poland;
3Clinical and Experimental Sciences, Faculty of

Medicine, University of Southampton, Southampton,

United Kingdom; 4Human Development and Health,

Faculty of Medicine, University of Southampton,

Southampton, United Kingdom

Background: Airway epithelial cells pro-

vide a protective barrier against environ-

mental particles including potential

pathogens. Epithelial repair in response to

tissue damage is abnormal in asthmatic air-

way epithelium in comparison to repair of

normal epithelium after damage. The com-

plex mechanism coordinating the regula-

tion of these processes involved in wound

repair requires the phased expression of

networks of genes. One biological mecha-

nism that plays a critical role in the co-

ordinate regulation of gene expression is

the expression of small non-coding RNA

molecules termed microRNAs (miRNAs).

Method: To investigate the possible

involvement of miRNA in epithelial repair,

we analyzed miRNA expression profiles

during epithelial repair in a cell culture

model using TaqMan-based quantitative

real-time PCR in a TaqMan Low Density

Array format. The expression of 754 miR-

NA genes at seven time points of wound

repair in a 48-h period was profiled using

the bronchial epithelial cell line

16HBE14o-.

Results: The expression levels of numerous

miRNAs were found to be altered during

the wound repair process, and these miR-

NA genes were clustered into three differ-

ent patterns of expression, which further

regulate several biological pathways

involved in wound repair. Moreover, it

was observed that some miRNA genes are

significantly altered only at one time point

indicating their involvement in a specific

stage of epithelial wound repair.

Conclusion: In summary, miRNA expres-

sion is modulated in the normal repair pro-

cesses in airway epithelium in vitro

suggesting a potential role in regulation of

wound repair.
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Allergic eosinophilic granulomatosis with

polyangiitis: evidence for disease

subtypes?

Latorre, M; Baldini, C; Novelli, F; Dente, F; Seccia, V;

Paggiaro, PL

University of Pisa, Pisa, Italy

Background: Allergic Eosinophilic Granu-

lomatosis with Polyangiitis (EGPA) is a

systemic necrotizing vasculitis which occurs

in patients with asthma, nasal disease,

blood and tissue eosinophilia. Recently,

the availability of novel therapies such as

humanized anti-IL-5 mAbs, has made it

increasingly important to accurately cha-

racterise the ‘vasculitic’ and the ‘eosino-

philic’ manifestations of the disease.

Aim: (i) to describe the occurrence of ‘vas-

culitic’ and ‘eosinophilic’ EGPA manifesta-

tions in a single center cohort of patients,

focusing in particular on pulmonary

involvement (ii) to compare lung function,

asthma severity/control, airway inflamma-

tion markers and quality of life in patients

with a predominant ‘vasculitic phenotype’

(VP) and in those with an ‘eosinophilic

phenotype’ (EP).

Methods: Thirty-six patients with EGPA

were enrolled in this cross-sectional study.

All patients were assessed for lung function

and bronchial hyperreactivity; asthma

76 © 2013 The Authors
Allergy © 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd, 68 (Suppl. 97), 1–104



severity was evaluated according to GINA

guidelines and asthma control by ACT.

Sputum eosinophil percentages, exhaled

nitric oxide (eNO) and blood biomarkers

were assessed, including: eosinophilic

count, serum IL-2-4-5, eosinophil cationic

protein and anti-neutrophil cytoplasmic

autoantibody (ANCA). Systemic and

inhaled therapy, BVAS (Birmingham Vas-

culitis Activity Score) and VDI (Vasculitis

Damage Index), the short form (SF)-36

and the Asthma Quality of Life Question-

naire (AQLQs) were recorded.

Results: Twenty patient with VP and 16

with EP were enrolled. Patients with VP

were older (P < 0.05), had a longer disease

duration (P < 0.006) and showed a higher

positivity for ANCA-MPO (P < 0.05). The

‘eosinophilic’ subset presented a higher

eosinophilic airway inflammation

(P < 0.05) (despite a higher dose of inhaled

ICS) and higher incidence of lung infil-

trates (P < 0.003) and bronchiectasis

(P < 0.005). No significant differences were

observed in lung function, level of asthma

control, disease relapses, therapeutic

approaches, and quality of life (AQLQs

was in mean 4.9 � 1 and was correlated

with the ISF-36 score (P < 0.003).

Conclusions: This study confirms the pres-

ence of two different pathogenetic and clin-

ical subsets in EGPA. Higher frequency of

lung infiltrates and higher levels of airway

inflammatory markers were documented in

the EGPA ‘eosinophilic’ subset, shedding a

new light for targeted therapies in EGPA.
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Up-regulation of thymic stromal

lymphopoietin receptor on myeloid

dendritic cells from atopic asthmatics

Froidure, A; Shen, C; Pilette, C

Institut de Recherche Exp�erimentale et Clinique, Pôle

de Pneumologie, Universit�e Catholique de Louvain,

Brussels, Belgium

Background: It was shown in mice that

dendritic cells (DCs) are essential to initi-

ate immune responses associated with

asthma inception. Since involvement of

DCs in human asthma remains less clear,

our study was undertaken to identify

potential aberrant phenotype of DCs from

atopic asthmatics as compared to control

subjects, as well as their functional corre-

lates to T-cell regulation.

Methods: Buffy coats were obtained from

atopic asthmatics (AA, n = 14) and non-

atopic controls (CT, n = 15). Myeloid

(mDCs) and plasmacytoid (pDCs) were

isolated by immunomagnetic purification.

DCs were cultured overnight with or with-

out TLR4 (LPS, 1 lg/ml) or TLR9 (CpG-

DNA 1 lM) stimulation, before phenotype

analysis (flow cytometry) and cytokine

assays (ELISA). To explore the thymic

stromal lymphopoietin (TSLP) pathway,

we cultured mDCs for 2 days with TSLP,

Der p allergen, LPS or a combination, and

then cultured mDCs for 5 days with allo-

geneic CD4+ T cells from non-atopic

donors in a paired manner (same T cells

cultured with DCs from asthma or con-

trol).

Results: Both mDCs and pDCs from AA

patients showed a higher expression of

FceRIa compared to controls. In addition,

CCR7 – involved in the migration of DCs

to regional lymph nodes – and TSLP

receptor (TSLP-R) were also significantly

upregulated on their mDCs. In contrast,

immune costimulator ligand (ICOS-L),

involved in Treg induction, was reduced on

DCs from AA patients.

TNF-a secretion by resting mDCs from

AA patients was higher compared to con-

trols (0.29 � 0.12 vs 0.09 � 0.12 ng/ml;

mean � SD, P = 0.007). Upon TLR4 liga-

tion, mDCs from AA patients secreted less

IL-10 (3.157 � 4.292 vs 6.775 � 3.651 ng/

ml; mean � SD, P = 0.0274) and IL-12

p40 (0.99 � 0.38 vs 4.84 � 3.75 ng/ml;

mean � SD, P = 0.0047) than mDCs from

controls. Moreover, TSLP-primed mDCs

from AA triggered increased IL-5, IL-13

and TNF-a responses by T cells.

Conclusions: Our data suggest that

(human) DCs from atopic asthmatics dis-

play a more mature phenotype and are

primed to migrate and to promote Th2-

mediated allergic inflammation, and further

highlight the TSLP pathway as a potential

therapeutic target in human asthma.
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Mitochondrial reactive oxidative species

is implicated in the pathogenesis of

allergic asthmatic inflammation via

regulation of NLRP3 inflammasome

Kim, SR1; Kim, DI1; Kang, MR1; Kim, SH2; Park, SY1;

Jeong, JS1; Lee, YC1

1Department of Internal Medicine, Chonbuk National

University Medical School, Jeonju, Korea; 2LG Life

Sciences Ltd., Product Strategy & Development, Seoul,

Korea

Background: Mitochondrial dysfunction is

well known as a cause of mitochondria-

related diseases. A major mechanism

underlying the development of mitochon-

dria-related diseases is thought to be an

increase in intracellular oxidative stress.

Recent studies have suggested that abnor-

mality in mitochondria is associated with

development of asthma. However, the pre-

cise role of mitochondrial dysfunction in

asthmatic inflammatory diseases is not well

understood.

Method: In this study, we used a newly

developed mitochondrial reactive oxygen

species (ROS) inhibitor, Necrox-5 to evalu-

ate the role of mitochondrial ROS in the

induction and/or maintaining of bronchial

asthma, focusing on the relationship

between mitochondrial ROS and NLRP3

inflammasome activation using a neutro-

philic asthma murine model.

Results: Administration of Necrox-5

reduced the increase of mitochondrial ROS

generation in airway inflammatory cells as

well as bronchial epithelial cells, the

NLRP3 inflammasome activation, the

pathophysiological features of mice sensi-

tised with ovalbumin (OVA) and lipopoly-

saccharide (LPS) and then challenged with

OVA (OVALPS-OVA mice). Our results

also showed that Necrox-5 suppressed the

nuclear translocation of NF-kB and the

increased expression of various inflamma-

tory mediators in the lung. Lastly, neutrali-

sation of IL-1b substantially reduced the

airway inflammation and hyperresponsive-

ness in OVALPS-OVA mice.

Conclusion: These findings suggest that

mitochondrial ROS play a critical role in

the pathogenesis of neutrophil-dominant

allergic airway inflammation through the

modulation of NLRP3 inflammasome acti-

vation, providing a novel concept of the

therapeutic strategy for allergen-induced

airway disorders.
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Role of IL-17 in the recruitment of B cells

into bronchial tissue of severe asthmatic

patients

Halwani, R1; Al-Muhsen, S1; Pureza, M-A1; Hamid, Q2

1Prince Naif Center for Immunology Research, King

Saud University, Riyadh, Saudi Arabia; 2McGill

University, Montreal, QC, Canada

Background: Asthma is a chronic inflam-

matory disorder of the lung airways that is

associated with airway remodeling and hy-

perresponsiveness (AHR). IgE plays an

important role in triggering inflammatory

responses responsible for asthma symptoms

and pathogenesis. IgE levels increases in

asthmatic patients both systematically and

in lung tissues. However, the source behind

this increase in IgE is still debatable. B

cells play an important role in asthma

development mostly via the production of

IgE. In this proposal, we hypothesised that

IgE is increased in lung tissue of asthmatic

patients due to increased infiltration of B

cells to this tissue. We have recently

reported elevated expression of IL-17 in

severe asthma. So we suggested that IL-17

is involved in the migration of B cells to

the mucosal surface of the airways.
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Method: We determined the number and

pattern of infiltrated B cells into lung tis-

sues of asthmatic compared to healthy sub-

jects. Bronchial biopsies from asthmatic vs

healthy subjects were stained for B cells

marker (CD20) using Immunohistochemis-

try. Migration of B cells towards Th-17

cytokines were examined using Boyden

Chamber migration assay. Mechanism of

IL-17 induced B cell migration were tested

using MAP kinase inhibitors to determine

IL-17 induced MAP kinase pathways

involved in this process.

Results: The number of CD20 positive

cells in asthmatic biopsies was significantly

higher than those in healthy subjects. Inter-

estingly, we have also observed an increase

in lymph follicle numbers in asthmatic air-

ways compared to healthy subjects

although this increase did not reach signifi-

cance. Most of the lymph follicles were B

cells follicles (CD20 positive cells) and were

formed close to the epithelial layer.

Although B cells were shown to migrate

in vitro towards both IL-17A and IL-17F,

lower concentrations of IL-17F, compared

to IL-17A, were sufficient to induce migra-

tion. Blocking IL-17 signaling using either

anti-IL-17R antibodies or p38 MAP kinase

inhibitors prevented in vitro migration of B

cell towards IL-17.

Conclusion: These results indicated that

IL-17 might drive the migration of B cells

in the lung tissues of asthmatic patients.

Activation of p38 MAP kinase seems to be

required for IL-17 activity on B cells.
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Food allergy: from sensitisation to manifestation
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Investigation of delayed anaphylaxis to

mammalian meat after food challenge in

subjects with IgE to alpha-gal

Commins, SP; James, HR; Mozzicato, S; Kennedy, JL;

Platts-Mills, TA

Medicine, University of Virginia, Charlottesville, VA,

United States

Background: Following the first reports of

IgE antibodies to galactose-alpha-1,3-

galactose (alpha-gal), we identified patients

who presented with urticaria or anaphy-

laxis without an immediate cause who also

had IgE antibodies to alpha-gal. This oli-

gosaccharide is a blood group substance of

the non-primate mammals and is present

on both lipids and proteins. Evaluating

200 cases who had been to an ED with

urticaria or anaphylaxis, over 80% had a

history of eating meat in the 3–6 h before

the start of the reaction.

Method: To investigate the delay in the

food reactions, we carried out challenges

(in 11 allergic subjects and 10 controls)

using 50 g of pork or beef. The patients

were monitored clinically by measurement

of serum tryptase and histamine and by

following in vivo basophil activation (as

CD63 expression) for 6 h.

Results: Eight of 11 cases with IgE anti-

bodies developed urticaria 2–5 h (mean

3.7) after meat challenge. Seven cases

required treatment with oral anti-histamine

and two subjects received epinephrine.

None of the ten controls had symptoms or

urticaria. In three of the allergic subjects,

there was a significant rise in tryptase at

the same time as the urticaria; none of the

controls had a rise in tryptase. Among the

patients, upregulation of CD63 was

observed at the same time as urticaria, but

was seen in two cases that did not have a

reaction. CD63 increase was also seen in

five controls who had no symptoms. Eleva-

tion in plasma histamine was observed in

the cases but was not consistent.

Conclusion: Challenge studies confirmed

the delayed time course reported by

patients with IgE to alpha-gal in that urti-

caria and pruritis started 2–5 h after eating

meat containing alpha-gal. Changes in

tryptase and basophil activation reflected a

similar time course to the appearance of

symptoms. Activation of basophils may

reflect a direct action of VLDL on basoph-

ils. The results suggest that basophil activa-

tion alone is not sufficient to give rise to

systemic symptoms. The results are in

keeping with a model where the delay in

symptoms reflects the time taken for

absorption of glycolipids and their modifi-

cation into a form (e.g., LDL) that can

activate tissue resident mast cells.
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Not always omega-5 gliadin: specific IgE

profiles in patients with wheat-

dependent anaphylaxis

Dölle, S1; Gr€unhagen, J1; Hompes, S1; Sj€olander, S2;

Bengtsson-Gref, O2; Akerstrom, H2; Huss-Marp, J2;

Worm, M1

1Department of Dermatology and Allergology, Charit�e –

Universit€atsmedizin Berlin, Berlin, Germany; 2Thermo

Fisher Scientific, Uppsala, Sweden

Background: Wheat allergy as a cause of

severe anaphylaxis is frequent. Thus, we

aimed the value of extended serologic test-

ing in a defined patient population with a

suspicion of wheat-dependent anaphylaxis.

Method: We analyzed 59 patients with a

corresponding diagnosis from 2009 to

2012. Patients received a skin prick test;

total IgE and sIgE against wheat flour and

omega-5 gliadin were measured followed

by double-blind placebo-controlled food

challenges. We measured sIgE against total

gliadins, wheat lipid transfer protein (LTP)

and alpha-amylase inhibitor.

Results: Fifty-six patients (34 women, 22

men) with a median age of 35 [14–71] years
were challenged with wheat and/or wheat

in combination with cofactors like exercise

(71 times), additives (65 times), alcohol (29

times), additional food allergens (27 times)

and acetylsalicylic acid (eight times). In 13/

56 patients the challenge test was positive.

Of those 13 positive patients eight were

only positive if wheat was challenged in

combination with cofactors. The sIgEs

against wheat flour [� challenge: 1.39

(0.35–14.5) vs + challenge 1.29 (0.52–4.90)],
total gliadins [� challenge 1.85 (0.57–20.9)
vs + challenge 1.56 (0.74–7.01)] and

omega-5 gliadin [� challenge 6.33 (0.35–
47.6) vs + challenge 5.47 (4.12–9.59)] dif-

fered not significantly between the patient

groups.

In the group with a positive challenge

result total gliadin and omega-5 gliadin

sIgE were only found in patients chal-

lenged with wheat in combination with co-

factors.

Four patients were positive for gliadins

without sIgE against omega-5 gliadin. One

patient had a positive challenge test to

wheat in combination with cofactors.

Three of them had negative challenge tests

and were released without the advice of a

wheat-free diet; however, two experienced

symptoms again.

Wheat LTP sIgE was positive in two

patients. The alpha-amylase inhibitor was

positive in four of 12 patients. These four

had no sIgE to any gliadin; three of them

had a positive challenge test with wheat

alone.

Conclusion: We conclude that beside the

omega-5 gliadin other gliadins may be

important in wheat-dependent anaphylaxis,

the role of cofactors for sensitisation and

elicitation of wheat allergy will need fur-

ther clarification.
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The allergenic capacity of the 11S

globulin Sin a 2 is related to its

structural and immunological stability

Sirvent, S1; Cuesta-Herranz, J2; Vereda, A2; Rodriguez,

R1; Villalba, M1; Palomares, O1

1Biochemistry and Molecular Biology, School of

Chemistry, Complutense University of Madrid, Madrid,

Spain; 2Fundaci�on Jim�enez D�ıaz, Service of Allergy,

Madrid, Spain

Background: The 11S globulin Sin a 2 is a

marker to predict severity of symptoms

after mustard ingestion and is involved in

IgE-cross reactivity with tree nuts and pea-

nut. Herein, we studied the structural and

immunological integrity of Sin a 2 after

gastric and duodenal in vitro digestions

and the mechanisms of interaction of this

allergen with human monocyte-derived

dendritic cells (hmoDCs).

Methods: Sin a 2 was purified from mus-

tard according to established methods.

Digestions were performed in simulated

gastric or intestinal fluid in presence of dif-

ferent lipid vesicles. Endolysosomal prote-

olysis was carried out with enzymes

directly isolated from hmoDCs. The

proteolytic products were analysed by

SDS-PAGE, Coomassie blue staining or

immunoblotting with anti-Sin a 2 serum or
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sera from mustard allergic patients. Circu-

lar dichroism was used to quantify second-

ary structure content. The interaction with

hmoDCs was assessed by flow cytometry

and confocal microscopy.

Results: Sin a 2 was not resistant to the

action of gastric enzymes but the presence

of phosphatidylglycerol vesicles or lipids

derived from the mustard food matrix

avoided the gastric digestion of the aller-

gen. Under these conditions, Sin a 2

remained immunologically active after 1 h

of treatment. Sin a 2 was capable of bind-

ing in vitro to phosphatidylglycerol but not

to phosphatidylcholine vesicles and this

interaction was dependent on the pH.

Although thermal processing and duodenal

digestion did not alter the overall integrity

and the IgE-binding capacity of Sin a 2,

modifications on the secondary structure

content of the allergen were observed. The

11S globulin Sin a 2 was able to specifi-

cally bind to hmoDCs. The allergen was

uptaken by hmoDCs and subsequently

degraded by endolysosomal proteases in a

time-dependent manner. Sin a 2 exhibited

a limited degree of proteolysis after treat-

ment with endolysosomal enzymes which

contributes to enhance its immunogenic

capacity.

Conclusion: The structural features of the

11S globulin Sin a 2 and the presence of

food matrix components allow this allergen

to reach the intestinal mucosa in an immu-

nological active form, where is able to spe-

cifically interact with hmoDCs, a key event

leading to sensitisation and/or triggering of

symptoms.

166

Cutaneous or respiratory peanut

exposures induce sensitisation and allow

a further oral sensitisation without Th2

adjuvant

Wavrin, S; Bernard, H; Wal, J-M; Adel-Patient, K

INRA, UR496, Gif-sur-Yvette, France

Background: The primary site of allergen

exposure seems to play a role in the devel-

opment of food allergy and some pieces of

evidence suggest that non-gastrointestinal

routes can lead to de novo sensitisation.

Aim: To assess the impact of respiratory

or short-term cutaneous exposures to the

purified major peanut allergen Ara h 1 or

to roasted peanut extract (PE) on allergic

sensitisation to Ara h 1 and then to investi-

gate the impact of such pre-exposures on

subsequent oral administration of PE.

Method: Female Balb/c mice were exposed

to 100 lg of purified Ara h 1 or PE con-

taining an equivalent amount of Ara h 1

on intact skin (i.e. not using a barrier-dis-

rupted skin) for 40 min, six times at

weekly interval (n = 20/group). Other mice

were exposed intra nasally with to either

50 lg of Ara h 1 or the equivalent PE fol-

lowing the same timing. Ex vivo stimula-

tion by Ara h 1 of cells from draining

lymph nodes and spleen was performed

after cutaneous or respiratory exposure

(n = 4/group). Then, remaining pre-

exposed mice received intra-gastric admin-

istrations of PE by gavage with or without

the Th2 mucosal adjuvant cholera toxin

(CT; six times, at weekly interval, n = 7–8/
group). Specific antibodies to Ara h 1 were

assayed on sera collected at different time

points.

Results: Six skin applications of Ara h 1

led to significant Ara h 1 specific IgG1

production whereas PE was far less effec-

tive. After intranasal exposure, both

administrations of Ara h 1 and PE led to

an increasing Ara h 1 specific IgG1 pro-

duction. In both cases, local and systemic

production of Th2 cytokines was detected.

As expected, control mice (i.e. PBS pre-

exposure) were sensitised only if they

received gavages of PE with CT. Ara h 1

pre-exposition via the intra-nasal or cuta-

neous route led to the induction of specific

IgE and IgG1 that was earlier than

observed for control mice and that did not

require the use of CT adjuvant. Sensitisat-

ion in absence of adjuvant was also

observed in mice pre-exposed to PE via the

intra-nasal route.

Conclusion: Cutaneous or respiratory

exposure to a purified allergen or to a

complex matrix such as a whole food

extract may cause de novo sensitisation.

Interestingly, such exposures promote early

further sensitisation via the oral route with-

out the need for Th2 mucosal adjuvant.

Taken together, these results demonstrate

the important role of environmental expo-

sure in food allergy.
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Peptide array based analysis of IgE and

IgG4 epitopes for evaluation and

prediction of milk allergy outgrow

Okochi, M1; Okazaki, N1; Ogihara, S1; Honda, H1;

Yoshida, Y2; Sato, S3; Ebisawa, M3

1Department of Biotechnology, Nagoya University,

Nagoya, Japan; 2Innovative Research Center for

Preventive Medical Engineering, Nagoya University,

Nagoya, Japan; 3Clinical Research Center for Allergy

and Rheumatology, Department of Allergy, Sagamihara

National Hospital, Sagamihara, Japan

Background: Recently, peptide arrays have

become powerful tools for the analysis of

IgE and IgG4 epitope recognition profiles

in clinical studies. For evaluation and pre-

diction of clinical outcome of milk allergy

patients, epitope analysis was performed

using the milk peptide array.

Method: Milk peptide array consisting of

a synthetic linear peptide library of six

major cow’s milk allergens with 16 amino

acids overlapping by 13 (3-offset) was con-

structed using the piezoelectric ceramic mi-

cropump. IgE and IgG4 binding analysis

was performed using the blood sera of

allergy patients diluted by 10 fold with

PBS-T containing 1% (w/v) ovalbumin.

The binding of IgE and IgG4 were

detected using the fluorescence-labeled

anti-IgE and anti-IgG4, and fluorescent

image was obtained using the microarray

scanner. The fluorescence signal of each

peptide spots was digitized and trans-

formed to a z score for identification of

epitopes that can distinguish allergic symp-

toms.

Results: The IgE and IgG4 recognition

pattern of milk persistent allergy patients

and outgrown children was evaluated.

Higher numbers of IgE epitopes were

found in aS1-casein and characteristic IgE-

binding sites were identified. Also, IgE epi-

topes suggestive of clinical outcome of

allergy were found from the time series

data analysis. The IgE and IgG4 recogni-

tion pattern of milk persistent allergy

patients and outgrown children was evalu-

ated. Higher numbers of IgE epitopes were

found in aS1-casein and characteristic IgE-

binding sites were identified. Also, IgE epi-

topes suggestive of clinical outcome of

allergy were found from the time series

data analysis.

Conclusion: This study represents a preli-

minary step toward finding better diagnos-

tic tools for analysis of food allergy and

identified epitopes would be a promising

peptide array contents that could indicate

allergy outgrow.
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Dietary long chain n-3 polyunsaturated

fatty acid induced regulatory T cells

contribute to the prevention of oral

sensitisation to cow’s milk protein in

mice

van den Elsen, LW1; van Esch, BC1,2; Hofman, GA1; van

de Heijning, BJ2; Garssen, J1,2; Willemsen, LE1

1Utrecht University, Utrecht, The Netherlands; 2Danone

Research, Wageningen, The Netherlands

Background: Cow’s milk allergy is one of

the most common food allergies in chil-

dren. Recently, we have shown that dietary

supplementation with long chain n-3 poly-

unsaturated fatty acids (n-3 LCPUFA)

largely prevent allergic sensitisation in a

murine model for cow’s milk allergy. Aim

of this study was to assess the role of regu-

latory T cells (Treg) in the prevention of

food allerby by n-3 LCPUFA.
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Methods: Donor mice were fed a control

or fish oil diet before and during oral sen-

sitisation with whey. Acute allergic skin

response, serum immunoglobulins as well

as dendritic cell (DC) and T-cell subsets in

mesenteric lymph nodes (MLN), spleen

and/or small intestine were assessed.

Besides serum transfer experiments, spleno-

cytes of whey-sensitised donor mice fed

either the control or fish oil diet were

adoptively transferred to na€ıve recipient

mice. Recipient mice received splenocytes

either or not ex vivo depleted of CD25+
cells, or MACS isolated CD4+CD25+
Treg. Recipient mice were sham- or whey-

sensitised and fed control diet.

Results: The acute skin response

(P < 0.001) as well as whey-IgE (P < 0.05)

and -IgG1 (P < 0.001) levels were reduced

in sensitised donor mice fed the fish oil diet

as compared to the control diet. Serum

transfer confirmed the Th2 type humoral

response to be suppressed since sera of fish

oil fed sensitised mice had a diminished

capacity to induce an allergic response in

na€ıve recipient mice compared to control

sera (P < 0.001). Furthermore, the acute

skin response was diminished upon passive

sensitisation with hyperimmune serum in

fish oil fed na€ıve recipient mice (P < 0.001)

indicating suppression of the effector

response by n-3 LCPUFA. Fish oil fed

whey-sensitised donor mice showed an

increased percentage of Treg inducing

CD11b+CD103+CD8a- DC in MLN

(P < 0.05) in association with enhanced

FoxP3+ Treg in spleen (P < 0.05) and

intestine (P < 0.05) compared to sham

mice. In whey-sensitised recipient mice

transferred with splenocytes from whey-

sensitised fish oil fed donor mice, the acute

allergic skin response was similar to sham-

sensitised recipients. Ex vivo depletion of

Treg prevented this transfer of tolerance.

Transfer of CD4+CD25+ Treg (85% was

FoxP3+) from fish oil fed whey sensitised

donors prevented the acute allergic skin

response most pronounced.

Conclusion: FoxP3+ Treg play an impor-

tant role in whey allergy prevention by n-3

LCPUFA.
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Morphometric to proteomic combined

investigation improves information on

severe persistent asthma

Mauri, PL1; Riccio, AM2; Rossi, R1; De Ferrari, L2; Di

Silvestre, D1; Dal Negro, R3; Canonica, GW2

1Proteomics and Metabolomics Laboratory Milan,

Institute for Biomedical Technologies (ITB-CNR), Milan,

Italy; 2Allergy and Respiratory Diseases, DIMI,

University of Genoa, Genoa, Italy; 3Lung Department,

Orlandi General Hospital, Bussolengo, VR, Italy

Background: Asthma is a complex disorder

characterised by airway inflammation and

reversible airflow obstruction. It is further

distinguished by multiple phenotypes that

might differ based on age of onset, risk

and triggering factors and patterns of

severity both during acute exacerbations

and, on a more chronic basis, as reflected

by variably reversible loss of lung function.

Severe persistent asthma causes a substan-

tial morbidity and mortality burden and is

frequently not-well controlled despite

intensive guideline-based therapy. Asthma

is characterised by airway inflammation,

bronchial hyperresponsiveness and airway

remodeling. Omalizumab is a monoclonal

anti-IgE antibody synthesised for therapy

of asthmatic patients with inadequately

controlled severe persistent allergic asthma

despite optimal controller treatment. Aim

of the study was determination of differen-

tial expression levels of proteins (target/

marker protein), identification of protein

functions interrelationships of proteins in

the bronchial tissue in patients with severe

persistent asthma treated with oma-

lizumab.

Methods: Eleven patients suffering from

severe persistent atopic (IgE-mediated)

asthma were recruited. All patients were

treated with omalizumab. Two biopsies

were obtained from each patient using a

flexible bronchoscope before and post

treatment with omalizumab. Reticular

basement membrane thickness was mea-

sured by light microscope image analysis

and proteins extracted from FPPE tissues

were analyzed using MudPIT innovative

proteomic approach.

Results: MudPIT proteomic approach

allowed to identify more than 800 distinct

proteins, and MAPROMA software per-

mitted characterisation of differentially

expressed proteins comparing both pre- vs

post-treatment and Responder vs non-

Responder patients. Specifically, based on

metabolic pathways, potential biomarkers

resulted mainly correlate to extracellular

matrice, cytoskeleton, folding and glycoly-

sis. Finally, proteomic profiles allowed

sample ‘stratification’ and a good correla-

tion with the morphometric data.

Conclusion: The large scale analysis of

proteome of asthma severe affected

patients, combined with computational

tools and morphometric analysis, is a good

approach for reliable patient stratification

and for identification of perturbed protein

pathways. In addition, combining proteo-

mic and morphometric analysis it has been

possible to correlate histological and

molecular aspects, and this allows to

improve knowledge of asthma severe.
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Exosomes secretion by eosinophils: a

possible role in asthma progression

Mazzeo, C1,2; Rodriguez Marco, A3; Fern�andez-Nieto,

M1,3; Zafra, MP1,2; Sanz, V1,2; Mittelbrunn, M4; Baixauli,

F4; Sastre, J1,3; del Pozo, V1,2

1CIBER de Enfermedades Respiratorias, Mallorca,

Spain; 2IIS- Fundaci�on Jim�enez D�ıaz, Laboratorio de

Inmunoalergia, Madrid, Spain; 3Fundaci�on Jim�enez

D�ıaz, Servicio Alergolog�ıa, Madrid, Spain; 4Centro

Nacional de Investigaciones Cardiol�ogicas-CNIC,

Departamento de Biologia Vascular e Inflamaci�on,

Madrid, Spain

Background: Eosinophils secrete cytotoxic

granules which are involved in initiation

and propagation of diverse inflammatory

responses as asthma. Our hypothesis is that

some of these granules are exosomes which

contain special lipid and protein composi-

tions and carry mRNAs and miRNAs

which can transfer to the recipient cell and

participate in the progression of these dis-

eases. Our aims are to characterise the eo-

sinophils exosomes and to investigate their

role in asthma.

Method: Exosomes derived from eosinoph-

ils were characterised by WB developed by

CD63, nanoparticle tracking analysis

(NTA) to estimate the size distribution and

concentration, flow cytometry and by elec-

tron microscopy images. Furthermore, we

study the capacity of eosinophils to gener-

ate intracellular precursors of exosomes

(multivesicular bodies, MVBs) by electron,

confocal and fluorescence microscopy and

flow cytometry analysis. Eosinophils were

labelled with the specific marker of MVBs

(LBPA), and the reporter of endosomal

vesicles (CD63).

Results: We found that eosinophils can

produce and secrete exosomes. Exosomes

purified from eosinophils from healthy and

asthmatic subjects were CD63+. The

amount of exosomes was increased after

stimulation with INF-c. NTA showed that

the size of eosinophils exosomes was into

the characteristic exosomal range (80–
160 nm). The flow cytometry of these sam-

ples showed that they were CD63+ struc-

tures, different from apoptotic bodies

(DNA�). We also found that the exosomes

production from asthmatic subjects was

higher than healthy subjects.

We observed that eosinophils generate

intracellular MVBs. It was confirmed by

the colocalisation of LBPA and CD63 in

these vesicles. This result was corroborated

by electron microscopy images. The fluo-

rescence microscopy and flow cytometry

study of the cells showed that MVBs

increase after stimulation with INF-c.
Conclusion: Our findings provide the first

evidence that eosinophils produce MVBs

and secrete exosomes. It is possible that

they have an important implication in the

progression of asthma. Moreover, they also

could be considered as a future biomarker.
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Anti-allergic effect of anti-Siglec-F

through reduction of eosinophilic

inflammation in murine allergic rhinitis

Kim, YH1; Park, C-S2; Lim, DH2; Son, BK2; Kim, JH2;

Ahn, S-H2; Bochner, BS3; Na, K2; Jang, TY1

1Department of Otorhinolaryngology, College of

Medicine, Inha University, Incheon, Korea; 2College of

Medicine, Inha University, Incheon, Korea; 3Division of

Allergy and Clinical Immunology, The Johns Hopkins,

Baltimore, MD, United States

Background: Sialic acid-binding Ig-like lec-

tin-F (Siglec-F) in mice and its functional

paralog Siglec-8 in humans are transmem-

brane receptors that play a role in the

apoptosis of eosinophils. We aimed to

evaluate the therapeutic potential of anti-

Siglec-F antibodies in a murine model of

allergic rhinitis.

Method: Twenty-eight BALB/c mice were

used. In Group A (control group, n = 7),

mice were sensitised and challenged with
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saline. In Group B (ovalbumin (OVA)

challenge group, n = 7), OVA was used for

intraperitoneal sensitisation and intranasal

challenge. Mice in Group C (Control IgG

group, n = 7) or those in Group D (anti-

Siglec-F group, n = 7) had been given rab-

bit control IgG or anti-Siglec-F antibody

injections, respectively. We assessed the

number of nose-scratching events; serum

total/OVA-specific IgE; the number of eo-

sinophils, neutrophils and lymphocytes in

bronchoalveolar lavage (BAL) fluid; histo-

pathologic changes in nasal cavity tissues;

and the levels of IL-4, IL-5 and IL-13 in

BAL fluid.

Results: Mice in Group D had signifi-

cantly less nose scratching. Serum total

and OVA-specific IgE were not signifi-

cantly changed. The number of eosinophils

in BAL fluid and in the lamina propria of

the nasal cavity mucosa was significantly

decreased with anti-Siglec-F antibody

treatment. The levels of Th2 cytokines such

as IL-4, IL-5 and IL-13 were also signifi-

cantly decreased with anti-Siglec-F anti-

body treatment.

Conclusion: Anti-Siglec-F antibody has

beneficial effects in a mouse model of

experimental allergic rhinitis.
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Regulation of neutrophil-mediated anti-

microbial immunity by type 2

inflammation

Krieg, C1; Guglietta, S2; Bouchaud, G1; Boyman, O1,3

1Laboratory of Applied Immunobiology, University of

Zurich, Zurich, Switzerland; 2Department of

Experimental Oncology, European Institute of

Oncology, Milan, Italy; 3Department of Dermatology,

University Hospital Zurich, Zurich, Switzerland

Background: Neutrophils are innate

immune cells constituting a rapid first line

of defense against bacterial infections.

Interestingly, allergic patients show an

increased susceptibility towards certain

bacteria usually contained by neutrophils.

Moreover, acute type 2 inflammation, as

seen in allergic conditions or during infec-

tion with parasites, displays a striking lack

of neutrophils, suggesting that active or

passive mechanisms might inhibit neu-

trophils during type 2 responses.

Methods: We used in vivo and in vitro sys-

tems for measuring functional aspects of

murine and human neutrophils, including

cytokine-deficient and mixed bone marrow

chimeric mice infected with different rele-

vant human pathogens, such as Salmonella

thyphimurium, Escherichia coli, Staphylo-

coccus aureus, and Listeria monocytogenes,

as well as neutrophil migration and cyto-

toxicity assays.

Results: We found that skewing of the

immune system towards type 2 immunity

led to dominant impairment of several

functional aspects of murine and human

neutrophils. As a result, animals prone to

type 2 immunity rapidly succumbed to sev-

eral pathogens usually contained by neu-

trophils, whereas inhibition of pathways

required for type 2 responses led to the

survival of mice following a challenge with

the same pathogens. Immunity against

these pathogens was mediated chiefly by

neutrophils, and not by other innate

immune cells, nor T, B or natural killer

cells, as demonstrated by using cell-specific

knockout animals and depleting antibodies.

We found that type 2 inflammation inhib-

ited neutrophil migration and recruitment

from the bone marrow to the circulation,

and neutrophil anti-bacterial cytotoxicity.

Conclusions: Based on these data, we pos-

tulate that type 2 inflammation regulates

neutrophil function and migration, thus

impacting innate anti-bacterial immunity,

which might explain why patients with

allergic conditions are prone to infections

with certain bacteria. Moreover, these data

reveal novel targets for tackling neutrophils

during inflammatory pathologies.
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Specific targeting of human allergic

effector cells using gold nanoconjugates

Gibbs, BF1; Calzolai, L2; Sumbayev, VV1

1University of Kent, Chatham Maritime, United

Kingdom; 2European Commission, Joint Research

Centre, Institute for Health and Consumer Protection,

Ispra, Italy

Background: Several intracellular signalling

inhibitors (e.g. calcineurin and Syk inhibi-

tors) are effective at blocking allergic medi-

ator release from mast cells and basophils

but rarely used systemically due to ubiqui-

tous expressions of these signalling pro-

teins. This problem would be solved if we

could specifically target mast cells and ba-

sophils with these inhibitors. We recently

discovered that gold nanoparticles (AuN-

Ps) are a biocompatible platform for non-

toxic delivery of such agents due to their

unique physicochemical properties [1].

Since AuNPs permit ready conjugation

with both anti-allergic drugs and antibod-

ies that recognise mast cells and basophils

our aims were to assess specific targeting

of allergic effector cell function using

AuNPs conjugated with signal transduc-

tion inhibitors.

Methods: Purified human basophils and

LAD2 human mast cells [2] were used for

investigations of AuNPs conjugated to

anti-CD203c using a Biacore amine-cou-

pling kit. Specificity of binding was deter-

mined using anti-CD203c-conjugated

AuNPs that were immobilised onto 96-well

ELISA plates using LPS (coupled to AuN-

Ps with 1–2 molecules per particle) and

anti-lipid A antibodies coating the wells.

Glutathione-SH fusion was used to gener-

ate AuNPs conjugated with the calcineurin

inhibitor ascomycin.

Results: AuNPs alone did not affect

human basophil mediator release or viabil-

ity. However, AuNPs conjugated with anti-

CD203c readily -and specifically- bound to

basophils. When conjugated with ascomy-

cin, these AuNPs strikingly inhibited

human basophil degranulation at effective

concentrations of the inhibitor of 5 nM

(20-fold more potent than ascomycin

alone). Similar results were obtained using

mast cells and unpurified basophils present

in mixed leukocyte preparations, suggesting

specific targeting of these cells.

Conclusions: We demonstrate successful

targeting of allergic effector cells using

gold nanoconjugates. This technology is of

potential interest for the therapeutic use of

highly effective signalling inhibitors in

allergy without side-effects. The principle

can be applied to a large number of agents

(drugs, toxins, siRNA) and to a variety of

experimental and clinical settings.
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Major basic protein enhances apoptosis

and production of GM-CSF and IL-17 in

bronchial epithelial cells infected with

respiratory syncytial virus

Kato, M1; Ishioka, T2; Kita, H3; Kozawa, K2; Hayashi, Y4;

Kimura, H5

1Gunma Children’s Medical Center, Allergy and

Immunology, Shibukawa, Japan; 2Gunma Prefectural

Institute of Public Health and Environmental Sciences,

Maebashi, Japan; 3Mayo Clinic, Internal Medicine and

Immunology, Rochester, MN, United States; 4Gunma

Children’s Medical Center, Hematology and Oncology,

Shibukawa, Japan; 5National Institute of Infectious

Diseases, Musashimurayama, Japan

Background: Respiratory syncytial virus

(RSV) is an important exacerbating factor

of wheezing and acute asthma. However,

the precise mechanisms responsible for

viral infection-induced exacerbations of

asthma are uncertain. To elucidate the role

of eosinophilic inflammation in the patho-

genesis of virus-induced asthma, we investi-

gated the effects of eosinophil granule

proteins on bronchial epithelial cells

infected with RSV.

Method: Morphological changes and cyto-

pathic effects in human type II pulmonary

alveolar epithelial cells, A549, infected with

RSV and/or eosinophil granule proteins

such as major basic protein (MBP), eosino-

phil peroxidase (EPO), eosinophil cationic

protein (ECP), and eosinophil-derived

neurotoxin (EDN) were observed by

microscopy. Apoptosis/necrosis was

evaluated by flow cytometric analysis,
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3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltet-

razolium bromide (MTT) assay, and try-

pan blue exclusion test. We also measured

17 types of cytokines and chemokines in

A549 cell supernatants and eight types of

phosphorylated proteins in A549 cells

infected with RSV.

Results: Although RSV alone did not

affect cytopathic effects of A549 cells, high

concentrations of MBP or combination of

four granule proteins resulted in the

effects. MBP or EPO, but not ECP or

EDN, induced the cytotoxicity of A549

cells infected with RSV. MBP enhanced

the apoptosis/necrosis in A549 cells

infected RSV. In A549 cells treated with

MBP alone, productions of interleukin

(IL)-2, 4, 5, 7, 10, 12, 13, 17, interferon

(IFN)-c, granulocyte-macrophage colony-

stimulating factor (GM-CSF), granulocyte

colony-stimulating factor (G-CSF), and

macrophage inflammatory protein (MIP)-

1b were significantly increased compared

with controls. Notably, levels of GM-CSF

and IL-17 in both RSV and MBP-treated

cells were significantly greater than in those

treated with MBP alone. Furthermore,

MBP enhanced the phosphorylation of the

extracellular signal-regulated kinase (ERK)

1/2, p38 mitogen-activated protein kinase

(MAPK), Jun-N-terminal protein kinase

(JNK), and signal transducer and activator

of transcription (STAT) 3 in A549 cells

infected with RSV.

Conclusion: Eosinophil granule proteins,

specifically MBP, damage bronchial epithe-

lial cells infected with RSV and that GM-

CSF and IL-17 productions and MAPK

family are involved in these responses.

These results suggest that eosinophilic

inflammation may be closely associated

with the pathophysiology of RSV-induced

acute exacerbations of asthma.
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Copy number variations in PTGS1,

PTGS2, LTC4S, ALOX5 and PTGER1-4

genes associated with AERD and

MNSAID-UA

Ayuso, P1; Plaza Ser�on, MC1; Blanca-L�opez, N1; Do~na,

I2; Cornejo-Garc�ıa, JA3; Torres, MJ2; Fern�andez, J4;

Laguna, J5; Godineau, V3; Osorio, M3; Galindo, L2;

Herrera, R2; Canto, M6; Blanca, M2

1Allergy Service, Hospital Infanta Leonor, Madrid,

Spain; 2Allergy Service, Hospital Carlos Haya, M�alaga,

Spain; 3Allergy Research Laboratory, Hospital Carlos

Haya, M�alaga, Spain; 4Allergy Service, UMH Alicante

G.University Hospital, Alicante, Spain; 5De La Cruz Roja

Hospital, Madrid, Spain; 6Infanta Leonor Hospital,

Madrid, Spain

Background: Non-steroid antiinflammatory

drugs (NSAIDs) are the compounds more

frequently involved in hypersensitivity

drugs reactions. Aspirin-exacerbated respi-

ratory disease (AERD) has been the most

studied model; although Multiple NSAID-

triggered urticaria and/or angioedema and

anaphylaxis in patients without pre-existing

chronic urticaria (MNSAID-UA) is consid-

ered the most frequent entity. A non-spe-

cific immunological mechanism based on

pharmacological properties of the NSAIDs

and its capacity to unbalance the metabolic

pathway of arachidonic acid was proposed

for AERD and suggested for MNSAID-

UA. Copy number variantions (CNVs) are

DNA segments >1 kb in length that are

present at a variable copy number. CNVs

may affect the expression of genes and be

associated with susceptibility to diseases.

The aim of this study was to analyze clini-

cal association of CNV in PTGS1, PTGS2,

LTC4S, ALOX5 and PTGER1-4 genes

with MNSAID-UA and AERD.

Method: All the participants were

recruited from Allergy Services integrated

into Spanish Network for allergic diseases

(RIRAAF). We studied a total of 150

patients with AERD, 310 MNSAIDS-UA

and 315 healthy controls. CNVs of these

genes were analyzed using TaqMan copy

number assays designed to hybridize within

the open reading frame into the each gene.

The results were analyzed by means of the

Copy Caller Software. Statistical analysis

was done using SPSS 11.5 program.

Results: All control individuals included

had two copies of each gene analyzed. In

case of patients, there were no CNVs in

genes PTGS1, PTGS2, LTC4S, PTGER2,

PTGER3, PTGER4. Nevertheless, we

found some differences in CNVs of genes

ALOX5 and PTGER1. Concerning to

ALOX5, we identified seven AERD

patients (5.0%; AERD vs Controls

P < 0.001) and 13 MNSAIDS-UA patients

(4.17%; MNSAID-UA vs Controls

P < 0.001) with a single copy of the gene.

There are not significant differences

between AERD and MNSAIDs patients in

CNVs of ALOX5. Concerning to

PTGER1, we identified 19 MNSAIDS-UA

patients (6.11%; MNSAID-UA vs Con-

trols P < 0.0001) with a single copy of the

gene. All the AERD patients showed two

copies of PTGER1.

Conclusion: We analyzed for the first time

the association between CNVs in PTGS1,

PTGS2, LTC4S, ALOX5 and PTGER1-4

genes and MNSAID-UA and AERD. We

found statistically significant differences in

CNVs of genes ALOX5 and PTGER1

between healthy controls and MNSAID-

UA and AERD. Whether these variations

imply a dysfunctional gene expression

required further studies.
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Allergic reactions to infliximab: a pilot

study to identify IgE-binding epitopes

Jappe, U1,2; Kromminga, A3; Platts-Mills, T4; Minge, S1

1Clinical and Molecular Allergology, Research Center

Borstel, Airway Research Centre North, Member of the

German Center for Lung Research, Borstel, Germany;
2Department of Dermatology, University of Luebeck,

Luebeck, Germany; 3ipm Biotech, Hamburg, Germany;
4Asthma and Allergic Diseases Center, University of

Virginia Health System, Charlottesville, VA, United

States

Background: Hypersensitivity reactions to

biologicals are increasing. Whereas Cetux-

imab, a chimeric mouse-human IgG1

monoclonal antibody approved for onco-

logical target therapy, has been shown to

elicit anaphylaxis via pre-existing IgE to

the disaccharide galactose-[alpha]-1,3-

galactose (alpha-GAL), reactions to Inflix-

imab, a chimeric antibody as well and

grown in the same cell system, have not

been observed during treatment initiation,

suggesting different epitopes or a different

epitope presentation. The aim was to iden-

tify IgE-binding epitopes on biologicals as

a prerequisite for a specific assay for IgE-

detection as a measure of risk manage-

ment.

Method: Among 19 patients in the project,

seven with rheumatic diseases, aged 40–76,
three male, four female, had infusion reac-

tions to Infliximab which occurred after

inter-individually different intervals (4th to

9th Infliximab application plus 2 excep-

tions). 4/7 patients reacted immediately up

to 30 min, 2/7 after 24 h, and 1/7 after

48 h. A standardised questionnaire was

developed to evaluate their allergy status

and the details of the drug reaction. Forty

sera of healthy donors were included. Anti-

Infliximab IgE were analyzed via immuno-

blots with different target antigens. Anti-

alpha-GAL-IgE were detected via HSA-

alpha-GAL (Dextra Laboratories, Read-

ing) and alpha-GAL ImmunoCAP (Platts-

Mills, Virginia). The serum of a Cetuximab

allergic patient was used as positive con-

trol, because of its strong reaction with

Infliximab on immunoblot.

Results: 2/7 patients were classified as type

alpha-reaction. 5/7 showed typical immedi-

ate type reactions (type beta reactions)

(facial swelling, dizziness, collapse, hyper-

tension, hypotonia, flush, and rash). 6/7

sera had anti-Infliximab IgE in the respec-

tive immunoblot (two patients with type a-
reaction and 4/5 with a typical immediate

infusion reaction). With regard to anti-

alpha-GAL-IgE, 2/7 infliximab sera were

negative in the HSA-alpha-GAL blot, 3/7

were positive, and 2/7 only showed a weak

positive reaction. 18/40 healthy individuals

were IgE-positive in the Infliximab blot.

All seven sera were negative in alpha-

GAL-CAP analysis.

Conclusion: 2/7 patients showed IgE to

Infliximab, but not to alpha-GAL, neither

in HSA-alpha-GAL blot, nor in alpha-

GAL-CAP, although Infliximab is a chime-

ric antibody like Cetuximab. The results

indicate the presence of a different IgE-

binding epitope on Infliximab.
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Development of methods for the

detection and identification of candidate

target proteins for haptenation by

amoxicillin in human serum

Ariza, A1,2; Ruiz-Ab�anades, D1,2; de los R�ıos, V2; Blanca,

M3; Mayorga, C1; Torres, MJ3; P�erez-Sala, D2

1Fundaci�on IMABIS-Hospital Carlos Haya, Research

Unit for Allergic Diseases, M�alaga, Spain; 2Centro de

Investigaciones Biol�ogicas, C.S.I.C., Department of

Chemical and Physical Biology, Madrid, Spain; 3Allergy

Service, Hospital Carlos Haya, M�alaga, Spain

Background: In the development of hyper-

sensitivity reactions to beta-lactam antibi-

otics, protein haptenation is a critical

process. In the case of amoxicillin (AX),

the chemical characteristics of the haptena-

tion process and the identity of the target

proteins have not been completely eluci-

dated. Here we have combined immuno-

logical and mass spectrometry approaches

in order to get insight into the nature of

AX targets and of the haptenation process.

Method: HSA and serum proteins were

incubated with increasing concentrations of

AX at different pH conditions. AX-modi-

fied proteins were separated by SDS-PAGE

and the ability of various monoclonal anti-

AX antibodies to detect AX-protein ad-

ducts by Western blot was evaluated.

Serum proteins modified by AX were then

identified by 2D-electrophoresis and immu-

nological detection followed by peptide

mass fingerprint analysis using MALDI-

TOF/TOF MS/MS. Samples of HSA mod-

ified by increasing AX concentrations were

analyzed by MALDI-TOF MS in order to

estimate the stoichiometry of the modifica-

tion.

Results: The formation of HSA-AX ad-

ducts is dependent on the concentration of

AX and the pH of the incubation, with the

extent of modification being higher under

basic conditions compared with physiologi-

cal conditions. HSA modified by AX in vi-

tro can be detected by immunological and

proteomic methods. Moreover, HSA,

transferrin and heavy and light chains of

immunoglobulins were identified as promi-

nent AX-adducted proteins in AX-treated

human serum. Transferrin appears to be

modified by AX in a high proportion tak-

ing into account the plasma concentration

of this protein whereas other abundant

proteins like apolipoprotein or haptoglobin

were negative in this assay.

Conclusion: This study sets the basis for

the sensitive detection and identification of

AX-protein adducts. Although the best

detection results have been obtained under

non physiological conditions, this is a first

approximation to characterise the modifi-

cation of serum proteins by AX and to

identify some candidate target proteins in

human serum. Our results show that, in

addition to HSA, other serum proteins are

adducted by AX and the potential involve-

ment of these newly identified adducts in

the immune response to AX deserves fur-

ther study.
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Non-steroidal antiinflamatory drug

hypersensitivity in childhood

Cavkaytar, O; U Soyer, O; Buyuktiryaki, B; Arik Yilmaz,

E; Sackesen, C; Sekerel, BE; Tuncer, A

Department of Pediatric Allergy, Faculty of Medicine,

Hacettepe University, Ankara, Turkey

Introduction: Non-steroidal antiinflamatu-

ary drugs (NSAIDs) have been used fre-

quently in children for analgesic and

antipyretic purposes. The aim of this study

is to develop a diagnostic approach to chil-

dren with a history of NSAID hypersensi-

tivity and to determine the clinical and

epidemiological features of NSAID allergy

in children.

Method: The children with a history of

suspected allergic reaction to any of the

NSAIDs who admitted to our department

between January and September 2012 were

included in the study. After filling ENDA

questionnaire, oral provocation tests were

performed initially with the offending drug.

If the initial test was positive, the other

provocation tests were done with acetylsali-

cylic asid (ASA) and/or other NSAIDs to

find out the cross reactive agent or safe

alternative drug. A positive oral provoca-

tion test was defined as the occurence of

an objective physical finding related with

hypersensitivity or a 15% decrease in

FEV1 in lung function test during oral

provocation test.

Results: Thirtyone patients [8.5 (6–10.8)
years, median (interquartile range), 17

male) with a history of 47 NSAID hyper-

sensitivity reactions were enrolled. We per-

formed 53 oral provocation tests in study

population with 18 positive results in 11

children. Five patients exhibited positive

oral provocation tests with ≥2 NSAIDs.

Angioedema, urticaria, macular rash, con-

junctivitis and 15% decrease in FEV1 were

the positive findings in 10 (55.6%), 4

(22.2%), 3 (16.6%), 3 (16.6%), 5 (27.8%)

of the positive reactions respectively. None

of the patiens with a decrease in FEV1 was

diagnosed as asthma before. Children with

or without NSAID hypersensitivity did not

differ in terms age, gender, atopy, atopic

disease and chronic illness. The prevalence

of history of anaphylaxis during NSAID

induced reaction was higher in NSAID

allergic group compared to non allergic

group (P = 0.04). Occurrence of angioe-

dema after offending drug intake in the

history of the patient was found to increase

the risk for NSAID allergy in logistic

regression analysis (OR: 7.6, %95 CI: 1.5–
37.9, P = 0.014).

Conclusion: Actual drug allergy is frequent

(35%) among children with a suspected

history of hypersensitivity reaction to

NSAIDs. Angioedema history increases the

risk for true NSAID allergy and it’s the

most frequent positive physical finding dur-

ing oral provocation tests.
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Non-steroidal antiinflammatory drug-

induced urticaria/angioedema does not

contraindicate non-steroidal

antiinflammatory drug treatment when

necessary

Nosbaum, A1; Braire-Bourrel, M2; Dubost, R2; Faudel,

A1; Parat, S1; Nicolas, J-F1; B�erard, F1

1Centre Hospitalier Lyon Sud, Pierre-B�enite, France;
2Allergology and Clinical Immunology, Centre

Hospitalier Lyon Sud, Pierre-B�enite, France

Background: Urticaria and/or angioedema

(U/AE) are the most frequent and less

severe forms of non-allergic hypersensitiv-

ity reactions to non-steroidal antiinflamma-

tory drugs (NSAID). Management of

NSAID-induced U/AE includes (i) the

avoidance of the culprit drug and of cyclo-

oxygenase (COX)-1 inhibitors; (ii) the use

of weak COX-2 inhibitors; and/or (iii) de-

sensitisation to aspirin. Since these possi-

bilities may have drawbacks, we tested the

possibility of preventing NSAID-induced

U/AE by the administration of antihista-

mines and/or a combination of antihista-

mines and leukotriene antagonists.

Objective: To test the preventive effect of

antihistamines and/or leukotriene antago-

nists on the development of U/AE in

patients with a history of NSAID hyper-

sensitivity confirmed by a positive chal-

lenge.

Methods: A single, placebo-controlled,

oral challenge using the culprit NSAID

was applied to 65 patients with a history

of NSAID-induced U/AE. In the case of

recurrence of the symptoms, another oral

challenge was performed under premedica-

tion with antihistamines alone or combined

antihistamines/leukotriene antagonists.

Results: 59/65 patients (90%) tolerated a

normal dose of NSAID, confirming previ-

ous data on the poor reproducibility of

non-allergic hypersensitivity reactions to

NSAIDs upon challenge. Of the 6/65

patients who experienced recurrence of the

U/AE upon NSAID challenge, antihista-

mines and combined antihistamines/leuko-

triene antagonists prevented the

hypersensitivity reactions in two and three

of them, respectively. Only one patient/65

still developed a moderate NSAID-induced

urticaria despite the double premedication.
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Conclusion: Treatment by NSAIDs at nor-

mal doses is possible and well-tolerated in

patients who have experienced NSAID-

induced U/AE, which could be prevented

by the concomitant use of antihistamines

and leukotriene antagonists.

180

Toxic epidermal necrolysis in

northeastern China: a hostpital-based

study

Xiao, T

The First Affiliated Hospital of China Medical

University, Shenyang, China

Background: Toxic epidermal necrolysis

(TEN) has been reported to be associated

with considerable morbidities and mortal-

ity rate. We evaluated the outcomes of

patients treated in a university hospital for

toxic epidermal necrolysis over a 13-year

period and compared the outcomes of a

subset of patients treated with intravenous

immunoglobulin (IVIG) plus systemic cor-

ticosteroid with those managed by conven-

tional systemic corticosteroid

monotherapy.

Method: We retrospectively studied 47

patients with TEN in a university hospital

in northeastern China between 2000 and

2012 to evaluate the treatment of TEN and

prognostic factors for the mortality of

TEN. The severity of illness of the patients

was evaluated by independent risk factors

including body surface area involved at

day 1, age, temperature, heart rate, blood

pressure, serum urea level, serum glucose

level, serum albumin level, serum alanine

aminotransferase level, aterial oxygen pres-

sure, serum total IgE level, ESR level.

Results: Forty-seven patients were

included in this study. The average age was

51.7 years; the male/female ratio was 24/

23. Antibiotics were implicated in causa-

tion in 21 patients (45%). Other causative

medications included analgesics (7, 14.9%),

antiinflammatory agents (5, 10.6%),

Chinese traditional medications (5, 10.6%),

antiepileptic drugs (2, 2.1%), allopurinol

(2, 2.1%). The underlying disorders

included hypertension (15), diabetes mell-

itus (13), cardiovascular diseases or cere-

brovascular diseases (11). Twenty-two were

treated with systemic corticosteroid alone.

Twenty-five were treated with IVIG plus

systemic corticosteroid. Antibiotics were

used in all 47 patients. Antifungal drugs

were used in 17 patients. Albumin was

administered in 30 patients. The average

length of stay in all 47 patients was

20 days. Three patients (6.38%) died of

pulmonary infection (two cases) or dissemi-

nated intravascular coagulation (one

cases). All of the three patients were trea-

ted with IVIG plus systemic corticosteroid.

Conclusion: IVIG plus systemic corticoste-

roid and systemic corticosteroid mononth-

eray are both effective therapies in TEN. It

seems that the prognosis of TEN depends

mostly on the severity of the disease, but

not merely on the choice of treatment.
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The additional values of microarray

allergen assay in the management of

polysensitised patients with respiratory

allergy

Passalacqua, G1; Melioli, G2; Bonifazi, F3; Bonini, S4;

Maggi, E5; Senna, G6; Triggiani, M7; Nettis, E8; Rossi,

R9; Vacca, A8; Canonica, GW1; The Italian ISAC Study

Group*
1Department of Internal Medicine – Allergy and

Respiratory Diseases, University of Genoa, Genoa, Italy;
2Laboratories of Analysis, Istituto Giannina Gaslini,

Genoa, Italy; 3Azienda Ospedaliera Umberto I, Allergy

Unit, Department of Respiratory and Allergic Diseases,

Torrette, Ancona, Italy; 4Institute of Translational

Pharmacology, Italian National Research Council,

Second University of Naples, Naples, Italy; 5Section of

Immunoallergology, University of Florence, Florence,

Italy; 6Allergy Unit, Azienda Ospedale Universit�a,

Verona, Italy; 7Immunoallergology Unit, University of

Salerno, Salerno, Italy; 8Section of Allergy and Clinical

Immunology, Department of Internal Medicine,

University of Bari, Bari, Italy; 9Azienda Sanitaria Cuneo

1, Rete di Allergologia Regione Piemonte, Cuneo, Italy

Background: The IgE response in atopic

patients is directed against specific compo-

nents from an allergenic source. The tradi-

tional diagnostic methods use whole

extracts, containing allergenic, non aller-

genic, and cross-reactive molecules. This

may pose diagnostic challenges in polysen-

sitised patients. Microarray techniques can

detect protein-specific IgE against multiple

molecules at the same time, but their value

in term of additional information and eco-

nomic saving has not been yet defined.

Objective: We assessed the additional diag-

nostic information provided by an allergen

microarray in a large population of poly-

sensitised subjects in real life.

Methods: In this multicentre study, aller-

gists were required to carefully record diag-

nosis and treatment of consecutive patients

referred for asthma/rhinitis, using the stan-

dard methodology (history, skin prick test,

IgE assay). Then, a microarray allergen

assay. Was carried out. Clinicians were

required to review their diagnosis/treat-

ment according on microarray results. An

economical analysis was also performed.

Results: Three hundred and eighteen aller-

gic patients (30% reporting also non-respi-

ratory symptoms) and 91 controls were

enrolled. The clinicians reported at least

one additional information from the micro-

array in about 60% of patients, this result-

ing in therapeutic adjustments. In 66% of

patients IgE to pan-allergens were detect-

able, being this clinically relevant in 38%

of patients with polysensitisation to pol-

lens. The microarray assay resulted to be

economically advantageous when more

than 10 recombinant/purified molecules

would be required for a satisfactory diag-

nosis.

Conclusion: Microarray IgE assay repre-

sents an advancement in allergy diagnosis,

as a third-level approach in polysensitised

subjects, when the traditional diagnosis

may be problematic. When 10 or more sin-

gle recombinant allergens are required for

diagnosis, microarray is economically supe-

rior.
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Component-resolved molecular diagnosis

of house dust mite allergy using a

comprehensive repertoire of recombinant

allergens

Kishikawa, Y1; Kawamoto, S1; Nakahara, H1; Watakabe,

Y1; Ota, Y1; Aki, T1; Asaoku, Y2; Hayashi, T2; Tanaka, A3;

Ono, K1

1Department of Molecular Biotechnology, Graduate

School of Advanced Sciences of Matter, Hiroshima

University, Higashi-Hiroshima, Japan; 2Takanobashi

Central Hospital, Hiroshima, Japan; 3Division of Allergy

and Respiratory Medicine, Department of Internal

Medicine, Showa University, Tokyo, Japan

Background: Allergen-specific immunother-

apy (SIT) is the only radical treatment of

allergic disorders. However, current SIT

with crude allergen extract has limitations

including a risk of systemic anaphylaxis

and a need for long-term medication.

Defined SIT vaccine only composed of sen-

sitised allergen molecules would be prefera-

ble to avoid fatal side effects as well as to

improve its efficacy. Objective of this study

is to develop the component-resolved diag-

nosis (CRD) of house dust mite allergy

using a comprehensive repertoire of recom-

binant allergens.

Methods: We produced 23 major house

dust mite allergens as soluble recombinant

proteins using the Escherichia coli cold

shock expression system. Individual IgE-

binding profile against those allergen mole-

cules was evaluated by immunoblotting

and ELISA. We also tested whether this

CRD system was also useful for detecting

sensitised allergens in those who had been

diagnosed as ‘non-atopic’ asthmatics with

RAST score for dust mite was zero.

Results: We found that mite-allergic

patients showed quite differential IgE-bind-

ing signatures against allergen molecules,

which enabled us to easily determine the

sensitised allergens in the individual

patients. Moreover, we found that non-

atopic type of asthmatic patients showed

positive IgE-binding against recombinant

mite allergens, suggesting that this CRD

system was also beneficial in the detection

of sensitised allergens in the ‘mite-negative’

asthmatics diagnosed by conventional

CAP-RAST test.

Conclusion: The recombinant allergens are

applicable for the development of CRD of

house dust mite allergy.

183

IgE vs IgG4 epitopes of the peanut

allergen Ara h 1 in patients with severe

allergy

Bøgh, KL1; Nielsen, H2; Eiwegger, T3; Madsen, CB1;

Rigby, NM4; Mills, ENC4; Sz�epfalusi, Z3; Roggen, EL2

1National Food Institute, Technical University of

Denmark, Søborg, Denmark; 2Novozymes, Department

of Protein Screening, Bagsværd, Denmark; 3Department

of Paediatrics, Medical University of Vienna, Vienna,

Austria; 4Biochemistry, Institute of Food Research,

Norwich, United Kingdom

Background: Development and mainte-

nance of tolerance to food allergens may

be associated with increased levels of spe-

cific IgG4. It has been suggested that co-lo-

calisation of IgG4 and IgE binding

epitopes may be of great significance for

the tolerance, where IgG4 may act by

blocking IgE binding to the allergen. How-

ever, recent studies have demonstrated the

very importance of the IgG4-epitope affin-

ity for the blocking ability. Studies com-

paring IgE and IgG4 binding epitopes

mainly focus on the identification of linear

epitopes. Peanut allergy is one of the most

severe and persistent forms of food allergy.

The importance of conformational epi-

topes, of the major peanut allergen Ara h

1, has been demonstrated. The aim of this

study was to compare Ara h 1-specific epi-

tope patterns for IgE and IgG4 in patients

with severe peanut allergy applying a

method suitable to identify both linear and

conformational epitopes.

Method: Ara h 1-specific IgE and IgG4 epi-

tope patterns were examined by competitive
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immunoscreening of a phage-displayed ran-

dom 7-mer peptide library using polyclonal

IgE and IgG4 from three individual patients

suffering from severe peanut allergy. The

resulting peptide sequences were mapped on

the surface of a 3D model of the Ara h 1

molecule to mimic epitopes by the use of a

computer-based algorithm.

Results: All identified epitope mimics cor-

responded to conformational epitopes.

Each individual peanut allergic patient

had his/her own distinct IgE as well as

IgG4 epitope binding profile. Although

three motifs were identified for all three

patients and accounted for half of all

identified IgE epitope mimics, no consen-

sus motifs were identified for IgG4. Even

though the epitopes overlapped, the IgG4

binding epitope mimics were more hetero-

geneous than the IgE binding epitope

mimics. In addition a higher epitope

binding affinity for IgE than IgG4 was

indicated.

Conclusion: This preliminary study using

competitive immunoscreening of a phage-

displayed peptide library successfully dis-

tinguished IgE binding patterns from IgG4

binding patterns. The method allows an

identification of both, linear and conforma-

tional epitopes and gives information on

the specificity, diversity and affinity of the

identified epitope mimics. This could be a

valuable tool to study the balance and

dynamics of the antibody IgE- and IgG4-

repertoire, and increase the knowledge and

understanding of the mechanisms involved

in the development of allergy and toler-

ance.
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Prevalence estimation of IgE, IgG and

IgG4 recognition of a single epitope of

grass pollen allergen Phl p 5 in an Italian

allergic population by a mimotope

approach

Lukschal, A1,2; Wallmann, J1; Mari, A3; Palazzo, P3; Liso,

M3; Harwanegg, C4; Mittlb€ock, M5; Hantusch, B6; Szalai,

K1,2; Pali, I1,2; Jensen-Jarolim, E1,2

1Center for Pathophysiology, Infectiology and

Immunology, Division of Comparative Immunology and

Oncology, Institute for Pathophysiology and Allergy

Research, Medical University of Vienna, Vienna,

Austria; 2Comparative Medicine, Messerli Research

Institute of University of Veterinary Medicine Vienna,

Medical University of Vienna and University of Vienna,

Vienna, Austria; 3Center for Molecular Allergology- IDI-

IRCCS, Rome, Italy; 4Phadia Austria AG, Vienna,

Austria; 5CeMSIIS, Institute for Clinical Biometry,

Medical University of Vienna, Vienna, Austria; 6Clinical

Institute for Pathology, Medical University of Vienna,

Vienna, Austria

Background: Sensitisation to grass pollen

is one of the most common findings in

human patients suffering of allergic rhinitis

or asthma. A majority of grass pollen spe-

cific IgE is directed against the highly

cross-reactive group 1 and 5 allergens. A

recent study from our group could show

that a single epitope mimic of Phl p 5, des-

ignated H32, exhibited strong antiinflam-

matory effects in a mouse asthma model.

In order to estimate the potential impact

of H32 for treating allergic patients, we

aimed to investigate the prevalence of spe-

cific IgE, IgG and IgG4 antibodies to H32

in a large population.

Method: A synthetic dimer of H32 was

spotted in addition to the standard array

of allergens found on the ImmunoCAP

ISAC� 112 microarray. Nine hundred and

ninety-two randomly incoming patients to

an allergy outpatient clinic in Rome were

assessed for H32 specific IgE during their

standard allergy diagnosis using the experi-

mental ImmunoCAP ISAC chip. In 678 of

these subjects also specific IgG4 were mea-

sured. The outpatient cohort analyzed here

is thus not representative for a whole unse-

lected population.

Results: Phl p 5 specific IgE was found in

28% of the patient population, from which

11% reacted to the H32 mimotope. Of the

678 subject being additionally screened for

specific IgG4 antibodies, 45.9% showed

specific IgG4 reactivity to Phl p 5 and

28% towards H32, with the binding activ-

ity to mimotope and allergen being signifi-

cantly correlated.

Conclusion: Within the population ran-

domly visiting an outpatient clinic for sus-

pected allergy, the IgE epitope mimicked

by mimotope H32 represents i) a IgE reac-

tive epitope in 39% of Phl p 5 allergic

patients of the IgE-reactive part of Phl p 5

and ii) an important part (being recognised

by about 60% of Phl p 5 reactive patients)

of IgG4 reactivity to major grass pollen

allergen Phl p 5. H32 may therefore be

suitable for development of novel mimo-

tope-based immunotherapy strategies in

patients allergic to Phl p 5.
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In-depth characterisation of the

recombinant Bet v 1 allergen established

as a chemical reference substance by the

European Pharmacopoeia Commission

Nony, E1; Brier, S1; Bouley, J1; Le Mignon, M1; Jain, K1;

Lemoine, P1; Buchheit, K-H2; Batard, T1; Didierlaurent,

A1; Moingeon, P1

1Stallergenes, Antony, France; 2European Directorate

for the Quality of Medicines & HealthCare, Biological

Standardisation, OMCL Network & HealthCare,

Strasbourg, France

Background: Virtually all birch pollen

allergic patients exhibit IgE against Bet v

1, and a majority of those patients react

exclusively to this relevant allergen. In this

context, we developed a recombinant Bet v

1.0101 allergen (rBet v 1) to be used for

specific immunotherapy. Because such a

pharmaceutical grade recombinant allergen

is thoroughly characterised and controlled,

it was further evaluated by the European

Pharmacopoeia as a possible Chemical

Reference Substance. Herein, we present

data assessing rBet v 1 structure, as well as

the epitopes captured by specific monoclo-

nal antibodies (mAbs) used to perform Bet

v 1 quantification by ELISA.

Method: Current good manufacturing

practices (cGMP) grade rBet v 1 was

expressed in Escherichia coli and purified

to homogeneity by chromatography. Pri-

mary, secondary, tertiary and quaternary

structures were evaluated using electropho-

resis, liquid chromatography (LC), circular

dichroism, fluorescence, mass spectrometry

(MS) and X-ray crystallography.

Results: The 159-amino-acid sequence of

rBet v 1 was fully covered using MS/MS

and low levels of both deamidation (of

asparagine 47) and oxidation (of methio-

nine 139) were confirmed. Secondary and

tertiary structures of rBet v 1 were con-

firmed to be highly similar to the ones

determined from natural Bet v 1 or from

the literature. The high purity of rBet v 1

bulk product was also demonstrated using

different methods including LC and MS.

Moreover, the 2 mAbs used for ELISA

quantification (5B4 and 6H4) were shown

to react with distinct, either linear discon-

tinuous or conformational Bet v 1 epitopes

respectively, as characterised by hydrogen/

deuterium exchange MS studies.

Conclusion: Overall, cGMP grade rBet v 1

is highly homogeneous and structurally

similar to natural Bet v 1. The precise epi-

topes recognised by mAbs used for ELISA

quantification were identified. Based on

those properties, rBet v 1 was recently

adopted by the European Pharmacopoeia

Commission as Chemical Reference Sub-

stance Y0001565, and is currently used as

a reference standard for the determination

of Bet v 1 content by ELISA.
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The allergome, proteome and

transcriptome of pollen from the

prominent subtropical Johnson grass

(Sorghum halepense)

Campbell, B1; Gilding, E1; Lomas, V2; Guru, P2; Loo, D3;

Solley, G4; Mari, A5; Hill, M3; Godwin, I1; Davies, JM2

1School of Agriculture and Food Science, The

University of Queensland, Brisbane, Qld, Australia;
2School of Medicine, The University of Queensland,

Brisbane, Qld, Australia; 3The University of Queensland

Diamantina Institute, Brisbane, Qld, Australia;
4Immunology, Royal Brisbane Hospital, Brisbane, Qld,

Australia; 5Allergome-Allergy Data Laboratories, Latina,

Italy

Background: The world’s highest popula-

tion densities reside in subtropical regions
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where pollen from subtropical grasses

including Panicoideae; Johnson grass (Sor-

ghum halepense) are clinically important

for allergic rhinitis and asthma. We aimed

to characterise the molecular allergenic

components of pollen from S. halepense.

Methods: The total pollen transcriptome,

proteome and allergome were examined.

Skin prick tests (SPT) and serum IgE reac-

tivity were assessed in 64 patients with

grass pollen allergy from a subtropical

region and control subjects with other

allergies (n = 24) and no atopy (n = 19).

Results: Serum IgE of patients with aller-

gic sensitivity to Johnson grass pollen

reacted with two dominant allergenic com-

ponents by immunoblotting; Sor h 1 and a

50 kDa allergen identified herein as Sor h

13. Five additional pollen components

showed IgE-reactivity. Serum IgE with

purified Sor h 1 was observed in 40 of 41

patients with IgE reactivity to JGP

(97.5%) as well as nine additional grass

pollen-allergic patients without IgE to JGP

(76.5%). Serum IgE reactivity with JGP

and Sor h 1 was highly correlated

(r = 0.969, P < 0.0001). Of 48 grass pollen-

allergic patients with serum IgE to JGP, 28

(58%) showed IgE reactivity with purified

Sor h 13. cDNA transcripts and peptides

determined by mass spectrometry corre-

sponded to pollen allergen families 2, 3, 4,

11 and 12. The group 5 and 6 temperate

grass allergens were not evident in the pro-

teome, whereas novel allergens homolo-

gous to Chloridoideae allergens (groups 15,

22 and 23) and Birch pollen Bet v 6, were

present in Johnson grass pollen.

Conclusion: Sor h 1 and Sor h 13 of John-

son grass pollen are major allergens for

patients with grass pollen allergy in sub-

tropical regions. This comprehensive

molecular approach demonstrated qualita-

tive differences between allergenic composi-

tion of Johnson grass and temperate grass

pollens with relevance for care of patients

with allergic respiratory diseases in sub-

tropical regions of the world where sub-

tropical grasses predominate.
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A novel c-kit mutation in exon 18 in

familial mastocytosis

W€ohrl, S1,2; Moritz, KB2; Bracher, A3; Fischer, G4; Stingl,

G2; Loewe, R3,5

1Floridsdorf Allergy Center (FAZ), Vienna, Austria;
2Division of Immunology, Allergy and Infectious

Diseases (DIAID), Department of Dermatology, Medical

University of Vienna, Vienna, Austria; 3Department of

Dermatology, Skin and Endothelium Research Division

(SERD), Medical University of Vienna, Vienna, Austria;
4Department for Blood Group Serology and

Transfusion Medicine, Medical University of Vienna,

Vienna, Austria; 5Division of General Dermatology,

Department of Dermatology, Medical University of

Vienna, Vienna, Austria

Background: Mastocytosis is a benign

tumor with tumor cells usually located in

the skin and/or bone marrow. It is often

caused by a spontaneous mutation in the

exon 17 (D816V) of the c-kit gene, which

has been included in the 2007 WHO classi-

fication system of mastocytosis (Valent et

al., 2007). Inherited forms of mastocytosis

are rare. We describe eight out of 17 fam-

ily members of a family of four generations

suffering from flushing and vertigo due to

unspecific triggers such as physical exercise

or showering suspicious of a mast cell acti-

vation syndrome [sMCAS, (Hamilton et

al., 2011; Valent et al., 2012)].

Method: Four of the four members addi-

tionally suffered from cutaneous mastocy-

tosis. Skin biopsies were collected from 2,

bone marrow biopsies from another 2,

serum tryptase, whole blood and mucosal

mouth swabs were collected from all for

DNA extraction. The study has been

approved by the institutional ethics com-

mittee (Ethics committee of the Medical

University of Vienna, approval number

901/2009).

Results: Sequencing the c-KIT gene by

PCR in the skin biopsies from the two

patients showed an up to now unreported

mutation in exon 18 on position 849

(S849I). A second mutation in exon 18 on

position 835 (c-Kit M835K) was found

exclusively in the most severely affected

patient. The mutations could be identified

in material derived from skin biopsies but

not in blood samples or buccal mouth

swabs from our patients and all other fam-

ily members. This could be explained by

somatic mutations of the c-Kit gene indi-

cating mosaicism.

Conclusion: We present a previously unre-

ported mutation in the exon 18 of the c-

KIT gene, contributing to a phenotype of

cutaneous mastocytosis with sMCAS and a

tendency to incomplete resolution in adult-

hood. We also identified an additional

mutation in exon 18 of the c-KIT gene

possibly associated with a more severe phe-

notype.
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Clinical gene therapy for X-linked chronic

granulomatous disease

Reichenbach, J1; Brendel, C2; Santilli, G3; Siler, U1;

Seger, R1; Thrasher, A3; Grez, M2

1Immunology/BMT, University Children’s Hospital

Z€urich, Z€urich, Switzerland; 2Georg Speyer Research

Institute, Frankfurt, Germany; 3Molecular Immunology

Unit, Institute of Child Health, London, United Kingdom

Background: X-linked chronic granuloma-

tous disease (X-CGD) is a primary immu-

nodeficiency caused by mutations in the

CYBB gene encoding the phagocyte nico-

tinamide adenine dinucleotide phosphate

(NADPH) oxidase catalytic subunit

gp91phox. Patients suffer from recurrent

life threatening infections with bacteria and

fungi, often requiring bone marrow trans-

plantation. In case no matched bone mar-

row donor is available, the only alternative

treatment option is gene therapy of autolo-

gous hematopoietic stem cells.

Method: A recent Swiss-German clinical

trial for X-CGD using a gamma-retroviral

vector has demonstrated clear therapeutic

benefits in four patients although compli-

cated by enhancer-mediated mutagenesis

and diminution of effectiveness over time

due to silencing of the viral long terminal

repeat. In collaboration with other centers

in Europe a new lentiviral SIN (self-inacti-

vated) gene transfer vector for X-CGD has

therefore been developed to improve effi-

cacy and safety. In this vector expression

of the therapeutic transgene gp91phox is

mediated by a chimeric promoter – a syn-

thetic fusion of two myeloid promoter ele-

ments derived from the CathepsinG and

the cFes gene regulatory regions.

Results: This vector results in high levels

of gp91phox expression and normal

NADPH oxidase activity in committed

myeloid cells and granulocytes from trans-

duced human X-CGD CD34+ cells.

Conclusion: Based on these results the chi-

meric vector was selected for large scale

GMP-production in a joint effort between

labs in Z€urich, Frankfurt, London and

Paris aiming at a multicenter clinical gene

therapy trial phase I/II. First patients

(pediatric and adult) are planned to be

treated by 2013 in Z€urich in this EU-FP7

funded trial.
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Immunophenotypes and thymic/bone

marrow output assessment are useful

tools to identify underlying

pathophysiology in common variable

immunodeficiency

Suratannon, N1,2; Driessen, GJ1,3; van Hagen, PM1;

Dalm, V1; Barendregt, BH1; Pico, I1; Posthumus-van

Sluijs, S1; van Dongen, JJM1; van der Burg, M1

1Immunology, Erasmus MC, University Medical Center

Rotterdam, Rotterdam, The Netherlands; 2Pediatrics,

Chulalongkorn University, Bangkok, Thailand; 3Pediatric

Infectious Disease and Immunology, Erasmus MC,

University Medical Center Rotterdam, Rotterdam, The

Netherlands

Background: Patients with Common vari-

able immunodeficiency disorders (CVID)

have distinct immunological defects. Using

B-cell replication history and somatic hy-

permutation status, we previously identified

five pathophysiological B-cell patterns

(Driessen et al. Blood 2011); (i) a B-cell

production defect, (ii) an early peripheral

B-cell maturation or survival defect, (iii) a

B-cell activation and proliferation defect,

(iv) a germinal center defect and (v) a post-

germinal center defect. Dysfunctions of T-

cells also contributed to mechanisms of

diseases. T cell receptor excision circles

(TRECs) and kappa-deleting recombina-

tion circles (KRECs) are the assays for

determine the newly produced T and B

lymphocytes. We aimed to explore T-cell

defects and the TREC/KREC quantifica-

tion in patients with different B-cell pat-

terns in order to provide more clear

pictures on the immune homeostasis in

CVID.

Method: Eight-color flow cytometric im-

munophenotyping of peripheral blood was

performed to categorise B and T cell phe-

notypes. TREC/KREC amounts were

determined with real-time quantitative

PCR assay.
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Results: Thirty-seven CVID patients were

included. The age range was 6–76 years.

Twelve patients (54.5%) with early stages

of B-cell production and maturation

defects (pattern 1&2) had significantly

reduced numbers of na€ıve CD4+ and

CD8+ T cells compared to controls.

KRECs were significantly decreased in

both groups. TRECs were also reduced in

pattern 1 & 2 (pattern 1; P < 0.05). The

patients with B-cell pattern 1, which

defects are in the early stages, had the low-

est KREC and TREC levels. Our approach

clearly demonstrated that the defects in B-

cell pattern 1 and 2 result from thymic and

bone marrow impairment rather than from

survival defects of peripheral cells. Na€ıve
T-cell numbers of patients in pattern 3–5
were not reduced compared to controls.

Major defects of the later groups were B-

cell activation and germinal center dysfunc-

tion which were confirmed by the normal

results of KREC/TREC assay.

Conclusion: Evaluation in both immun-

ophenotypes and thymic/bone marrow out-

put provides new information regarding

pathophysiology of the disease. Subpopula-

tions of CVID with early B and T cell

defect were identified. Treatment strategies

for close monitoring and early detection of

the complications should be considered in

these populations.

192

IL-17F mutation in recurrent aphthous

stomatitis

Zare Bidoki, A1,2; Masoud, A1; Najafi, S3,4;

Mohammadzadeh, M4; Rezaei, N1,2,5

1Department of Immunology, School of Medicine,

Tehran University of Medical Sciences, Tehran, Iran;
2Molecular Immunology Research Center, School of

Medicine, Tehran University of Medical Sciences,

Tehran, Iran; 3Dental Research Center, School of

Dentistry, Tehran University of Medical Sciences,

Tehran, Iran; 4Department of Oral Medicine, School of

Dentistry, Tehran University of Medical Sciences,

Tehran, Iran; 5Research Center for Immunodeficiencies,

Children’s Medical Center, Tehran University of Medical

Sciences, Tehran, Iran

Background: Recurrent Aphthous Stomati-

tis (RAS) is a common oral inflammatory

disease with unknown pathogenesis.

Although the immune system alterations

could be involved in predisposition of indi-

viduals to oral candidiasis, precise ethiolo-

gies of RAS have not been understood yet.

Considering the inflammatory nature of

interleukin (IL)-17F and RAS, we aimed

to sequence the gene in a number of

patients with RAS to identify any disease-

associated mutation.

Method: Sixty-two Iranian patients with

RAS and fifty healthy subjects enrolled in

this study. After DNA extraction from the

whole blood, amplification was accom-

plished by polymerase chain reaction for

IL-17F.

Results: The results of sequencing revealed

a missense, heterozygous mutation, con-

verting a threonine to proline in a patient

with RAS. The Poly-phen software sug-

gested a damaging probability predicting

this substitution to have a harmful effect

on IL-17F protein function. Nevertheless,

this substitution was predicted not to

change the b-aggregation propensity using

TANGO software. Such mutation was not

detected in any control subject.

Conclusion: This is a first study showing a

mutation that seems to be associated with

susceptibility to RAS. Further studies on

more patients with RAS are required to

confirm this finding.
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Are house dust mite or shellfish allergic

patients at risk when consuming food

containing mealworm proteins

Vehoeckx, KC1,2,3; van Broekhoven, S4; Broekman,

HC2,3; den Hartog Jager, SF2,3; Gaspari, M5; de Jong-

Govardus, AH1; Wichers, H6; van Hoffen, E2,3; Houben,

GF1,2,3; Knulst, AC2,3

1TNO, Zeist, The Netherlands; 2Dermatology/

Allergology, University Medical Center Utrecht, Utrecht,

The Netherlands; 3Utrecht Center for Food Allergy,

Utrecht, The Netherlands; 4Laboratory of Entomology,

Wageningen University, Wageningen, The Netherlands;
5Dipartimento di Medicina Sperimentale e Clinica,

Universit�a ‘Magna Græcia’ di Catanzaro, Catanzaro,

Italy; 6Wageningen University and Research Center,

Agrotechnology and Food Innovations, Wageningen,

The Netherlands

Background: Due to the imminent growth

of the world population, shortage of pro-

tein sources for human consumption will

arise in the near future. Alternative and

sustainable protein sources (e.g. insects and

algae) are now being explored for the pro-

duction of food and feed. One candidate

for consumption is the mealworm. Meal-

worm (Tenebriomolitor L.) as a new pro-

tein source is of great interest since the

production of mealworm is durable; less

energy and agricultural land is needed and

less greenhouse gasses are produced. In

this project the safety of mealworm pro-

teins for human consumption was tested.

This in accordance to the European Food

Safety Authority (EFSA) guidelines for al-

lergenicity risk assessment of genetically

modified organisms (GMO).

Method: According to the phylogenetic

tree, mealworms are closely related to

house dust mite and crustaceans, which are

also common causes of allergy. Different

mealworm protein fractions (soluble and

insoluble) and extracts from mealworm

faeces were prepared, and tested for cross-

reactivity using IgE from patients with an

inhalant allergy to house dust mite or food

allergy to crustaceans, using immunoblot-

ting and indirect basophil activation.

Results: The following patient groups were

identified:

1 Crustacean allergic patients with house

dust mite allergy.

2 Crustacean allergic patients without

house dust mite allergy.

3 Crustacean tolerant patients who were

only sensitised to crustacean.

4 House dust mite allergic patients with-

out crustacean allergy or -sensitisation.

IgE from both house dust mite and crus-

tacean allergic patients cross-reacted with

several different proteins in mealworm,

however different binding efficiencies were

found. Some patient sera reacted strongly

with proteins in the soluble fraction while

others reacted with proteins in the insolu-

ble fraction. The cross-reactivity was found

to be functional, as shown by the induction

of basophil activation. So far two cross-

reactive proteins were identified. Arginine

kinase, which is a well known allergen in

shrimp, lobster, crab, and tropomyosin

which is a well known allergen in these

crustaceans as well as in house dust mite,

cockroach and herring worm (Anisakis

simplex).

Conclusion: Based on these cross-reactivity

studies, house dust mite and crustacean

allergic patients may be at risk when con-

suming food containing mealworm pro-

teins.
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Lipid peanut fraction contains important

allergens that should be included in

peanut diagnosis commercial extracts

Pineda, F1; Goikoetxea, MJ2; Javaloyes, G2;

Gastaminza, G2; Juliana, DS3; Sanz, ML2; Ferrer, M2

1Diater Laboratories, Madrid, Spain; 2Allergy, Clinica

Universidad de Navarra School of Medicine, Pamplona,

Spain; 3Adjuvant Unit, Pharmacy and Pharmaceutical

Technology, Universidad de Navarra, Pharmacy School,

Pamplona, Spain

Background: We found patients with

severe reactions upon peanut ingestion

with negative skin test with commercial

extracts.

Method: We studied seven patients with

anaphylaxis upon peanut ingestion and

negative skin prick test (SPT) with com-

mercial peanut extract. We performed to

each patient specific IgE (sIgE) against

whole peanut and peanut components Ara

h 1, Ara h 2, Ara h 3, Ara h 8, and Ara h

9. We also performed basophil activation

test against Ara h 1, Ara h 2 and Ara h 9.

We performed the same tests to 15 patients

with anaphylaxis and positive SPT to pea-

nut as controls. We separated peanut lipo-

philic and hydrophilic fraction and

performed immunoblotting with each frac-

tion with all patients’ sera.

Results: One negative SPT patient to pea-

nut and 12 out of 15 SPT positive patients

had sIgE against peanut. From the SPT

negative group, one had sIgE against Ara

h 1 and Ara h 9 whereas in the SPT posi-

tive group, 11 patients had sIgE against

Ara h 9 and 1 to Ara h 1, 2 and 3. Those

patients with negative SPT and sIgE to

peanut only recognised the lipophilic frac-

tion. However, controls with positive SPT

recognised both hydrophilic and lipophilic

peanut fraction.

Conclusion: Lipid fraction contains rele-

vant peanut allergens that might be over-

looked. In the preparation of commercial

extracts usually lipid fraction is discharged

removing relevant allergens. There is a

need to characterise proteins embedded in

oil bodies that are unrepresented or dena-

tured in most diagnostic extracts of nuts

and seeds that are usually extensively

defatted.

195

Identification of an antimicrobial peptide,

snakin, as a novel peach allergen, which

relates to systemic reactions

Inomata, N1; Okazaki, F2; Moriyama, T3; Nomura, Y1;

Narita, H2; Aihara, M1

1Graguate School of Medicine, Yokohama City

University, Yokohama, Japan; 2Kyoto Women’s

University, Kyoto, Japan; 3Department of Applied

Biological Chemistry, Faculty of Agriculture, Kinki

University, Nara, Japan

Background: Peach is one of the most

important causes of food allergy in adults

in Japan as well as in Europe. To date,

peach allergy has been mostly reported in

three distinct settings.

1 In subjects primarily sensitised to birch

pollen as the result of cross-reactivity

between the major birch pollen aller-

gen, Bet v 1, and a homologous protein

in the fruit, named Pru p 1.

2 In subjects characterised by IgE reactiv-

ity to multiple pollen extracts both in-

vivo and in-vitro that co-recognise the

plant pan-allergen profilin, which is

called Pru p 4 in the peach.

3 Particularly in Mediterranean countries,

in patients allergic to nonspecific lipid
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transfer proteins, a family of heat-and

pepsin-resistant plant food pan-aller-

gen, named Pru p 3. Pru p 3, peach

LTP, has been considered as a marker

for severe allergic reactions due to

peach in Europe, whereas Pru p 3 has

been reported to be rarely reacted in

Japanese patients with peach allergy,

including patients developing systemic

reactions.

Objective: We investigated the allergenicity

of antimicrobial peptide, snakin, which has

a similar molecular weight with approxi-

mately 9 kDa in peach allergy.

Methods: Thirty patients (M: F = 11:19,

mean age 32.2 years) with peach allergy

were divided into two groups, one group

of 14 patients accompanied with systemic

reactions (systemic group) and another

group of 16 patients with oral symptoms

alone (oral group). Using ImmunoCAP

(Phadia), specific IgE levels against Pru p

1, Pru p 3, and Pru p 4 were measured. To

evaluate the allergenicity of the purified

peach snakin, ELISA and IgE-immuno-

blotting (IB) using patients’ sera, and skin

prick test (SPT) with the purified peach

snakin were performed.

Results: Positivity for specific IgE against

Pru p 1, Pru p 3 and Pru p 4 was 28.6%,

7.1% and 0% in systemic group and

68.7%, 0%, and 56.2% in oral group,

respectively. ELISA, IgE-IB and SPT using

peach snakin showed positive reactions in

50%, 50% and 80% of patients belonging

to systemic group and in 12.5%, 6.3% and

0% of patients belonging to oral group,

respectively.

Discussion: These results indicated that

snakin is a novel peach allergen and, fur-

ther, could be a marker of severe systemic

reactions due to peach allergy.

196

Alternaria (Alt a 1) and kiwi thaumatin

sensitisation. A new cross-reactivity

profile?

Lopez Salgueiro, R

Allergy, University Hospital La Fe, Valencia, Spain

Background: A potential cross-reactivity

between aerial molds and food allergens

(spinaches and mushrooms) has been

reported in a previous study.

Objective: To investigate cross-reactivity

patterns between aerial molds and food

allergens, using component resolved diag-

nosis and specific IgE inhibition test, in

patients who had suffered from food ana-

phylaxis.

Method: One hundred fifty-three patients,

older than 5 years, both genders, living in

the area of Valencia, were evaluated

because of anaphylaxis. Component

resolved diagnosis was performed by Inmu-

noCAP-ISAC 112 (ThermoFisher Scien-

tific-Phadia), LuxScan scanner (CapitalBio

Corporation) and software (MIA v.3.1.2.).

Values ≥0.35 ISU were considered positive.

Specific IgE was evaluated with Immu-

noCAP 250 (ThermoFisher Scientific-Pha-

dia). First, specific IgE to complete

alternaria extract and Alt a 1 was mea-

sured in a pool of six patient’s sera (show-

ing the highest specific Alt a 1 reactivity).

Afterwards the Alternaria and Alt a 1 IgE

reactivity was inhibited after 2 h of incuba-

tion with a commercial kiwi extract.

Results: Forty-nine patients (32%) were

positive to Alt a 1 and 22 (14.37%) to kiwi

thaumatin (Act d 2). In this last group,

twenty patients (90.91%) were positive to

Alt a 1 and all of them showed respiratory

symptoms (asthma/rhinitis) related to alter-

naria exposure and twelve patients (60%)

showed symptoms (OAS/urticaria) with

kiwi consumption. Alternaria and Alt a 1

specific IgE reactivity was inhibited by

increasing amounts of kiwi, showing a

dose-response relationship: kiwi 10�3 inhib-

ited 48.35% of specific IgE to Alt a 1 and

44.04% to whole alternaria, while kiwi 101

inhibited 65.27% of specific IgE to Alt a 1

and 84.09% to whole alternaria.

Conclusion: Kiwi allergic patients are fre-

quently sensitised to Alternaria. In our

experience this sensitisation is clinically rel-

evant, as all patients with allergy to kiwi

have respiratory symptoms related to

Alternaria exposure. We describe a new

cross-reactivity profile between alternaria

and kiwi as it has been shown by the spe-

cific IgE inhibition tests.
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Dietary intervention with specific non-

digestible oligosaccharides and

Bifidobacterium breve M-16V support the

development of tolerogenic DC

de Kivit, S1; Kerperien, J1; Morgan, ME1; Kostadinova,

AI1; Bouwknegt, K1; Hofman, GA1; van Esch, BCAM1;

Knippels, LMJ1,2; Kraneveld, AD1; Willemsen, LEM1;

Garssen, J1,2

1Utrecht Institute for Pharmaceutical Sciences (UIPS),

Utrecht, The Netherlands; 2Danone Research – Centre

for Specialised Nutrition, Wageningen, The Netherlands

Background: Dietary intervention using a

combination of a specific non-digestible

oligosaccharide mixture – containing short-

chain galacto- and long-chain fructo-oligo-

saccharides (GF) in a 9:1 ratio – and Bifi-

dobacterium breve M-16V (Bb; GF/Bb) is

known to prevent the development of food

allergic symptoms. We have indicated a

potential protective role for intestinal epi-

thelium-derived galectin-9 in suppressing

mast cell degranulation in the gut mucosa.

However, it is not known whether GF/Bb

can modulate DC and T cell responses in

the intestine.

Method: Using an ovalbumin (OVA)-

induced murine model for food allergy, we

evaluated whether dietary intervention with

GF/Bb during allergic sensitisation results

in changes in DC and T cell subsets in the

gut-associated lymphoid tissue. Supporting

in vitro experiments were performed to

evaluate the involvement of galectin-9 in

DC conditioning and T cell polarisation.

Results: Upon OVA challenge, an increase

in CD11c+MHC-IImid cells was observed

in the small intestinal lamina propria (SI-

LP). In allergic mice, CD11c+MHC-IImid

cells expressed lower levels of CD103,

which was partially restored when mice

were fed GF/Bb. Furthermore, CD11c+

cells in the SI-LP of allergic mice produce

more IL-4, which was paralleled with an

increase in CD69+GATA-3+ activated

Th2 cells and reduced Foxp3+ Treg cells

in the SI-LP. Dietary intervention with

GF/Bb suppressed IL-4 production by SI-

LP CD11c+ cells and restored the fre-

quency of Th2 and Treg cells to the level

of sham sensitised mice. Furthermore,

OVA re-stimulation of splenocytes from

allergic mice showed increased production

of IL-4, IL-5 and IL-13. The presence of

recombinant galectin-9 during OVA re-

stimulation partially reduced the secretion

of IL-4 and IL-5, but not IFN-c. Support-
ing in vitro experiments show that galectin-

9 secreted by IEC induces RALDH activity

in human monocyte-derived DC. Further-

more, monocyte-derived DC conditioned

with galectin-9 had increased capacity to

induce functional Foxp3+ Treg cells.

Conclusion: Dietary intervention using

GF/Bb supports the generation of tolero-

genic DC, resulting in reduced Th2-associ-

ated cytokine production and enhanced

Treg polarisation. Galectin-9 secreted by

IEC may be involved in conditioning DC

to induce Treg cell differentiation.
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Fish allergy across Europe: results of a

multicentre study within the FAST

project

Vázquez Cortés, S1; del Prado, N2; Stavroulakis, G3;

Papadopoulos, N3; Gunnbjornsdottir, M4; Clausen, M4;

Bindslev-Jensen, C5; Lewandowska-Polak, A6; Kowalski,

ML6; Ferrara, R7; Mari, A7; Schnoor, H8; Poulsen, L8;

van Ree, R9; Zuidmeer-Jongejan, L9; Fern�andez, C2;

Fern�andez-Rivas, M10

1Allergy Department, Hospital Clinico San Carlos,

IdISSC, Madrid, Spain; 2Epidemiology Unit, Preventive

Medicine Department, Hospital Cl�ınico San Carlos,

IdISSC, Madrid, Spain; 32nd Pediatric Clinic, Allergy

Department, University of Athens, Athens, Greece;
4Departments of Paediatrics, Allergy, Landspitali

University Hospital, Reykjav�ık, Iceland; 5Odense

University Hospital, Odense, Denmark; 6Departments of

Immunology, Rheumatology and Allergy, Faculty of

Medicine, Medical University of Lodz, Lodz, Poland;
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7Instituto Dermopatico dell’Immacolata, Rome, Italy;
8Allergy Clinic, Copenhagen University Hospital at

Gentofte Hospital, Gentofte, Denmark; 9Academic

Medical Center, Department of Experimental

Immunology and Otorhinolaryngology, Amsterdam,

The Netherlands; 10Allergy Department, Hospital Cl�ınico

San Carlos, IdISSC, Madrid, Spain

Background: FAST project aims at the

development of immunotherapy to fish

allergy with hypoallergenic recombinant

parvalbumin. In order to characterise the

candidate molecules, patients sensitised to

parvalbumin and with a challenged con-

firmed fish allergy were recruited in a mul-

ticentre study.

Method: Patients 12–65 years-old (y)

reporting immediate reactions to fish were

selected in Madrid (Spain), Odense (Den-

mark), Rome (Italy), L�odz (Poland), Ath-

ens (Greece), and Reykjavik (Iceland). A

panel of fish was tested by skin prick tests

(SPT) and serum IgE (sIgE) determinations

(ImmunoCAP). sIgE to recombinant parv-

albumins (rCyp c1 and rGad c1) was mea-

sured by ImmunoCAP. Patients with sIgE

to rCyp c1 and rGad c1 ≥0.7 kU/l, and

SPT to fish ≥5 mm (inclusion criteria) were

invited to a double-blind placebo-con-

trolled food challenge (DBPCFC).

Results: Sixty-six patients were screened

and 43 fulfilled the inclusion criteria; 6/43

refused the DBPCFC, 1/43 was excluded

for chicken allergy, and 3/43 for severe

anaphylaxis. The remaining 33/43 patients

underwent a DBPCFC: 24 had positive

DBPCFC, and four had a negative

DBPCFC but reacted with objective symp-

toms in an open challenge with cod.

Finally 31 cases (28 challenge confirmed

and three anaphylaxis) were included;

58.1% were male, mean age at study

29.4 year, median age at first reaction

4 year. Fifty-three fish adverse reactions

were recorded. Reactions appeared in 92%

in ≤30 min, comprised oral symptoms

(OAS) in 66%, skin reactions in 68%,

bronchospasm in 57%, digestive symptoms

in 49%, upper airway involvement in 43%,

anaphylaxis in 13% and two anaphylactic

shocks (4%). Fish contact urticaria (CU)

was found in 54%, and reactions through

inhalation in 70%. Medication was admin-

istered in 58% of reactions, adrenaline in

16% and emergency room assistance was

needed in 26%. Median values of SPT

(ratio to histamine) and sIgE (kU/l) were:

SPT to cod 1.6; sIgE to cod 5.45; sIgE to

rCyp c1 5.2; sIgE to rGad c 1 5.0.

The clinical presentation was similar

across centres with exceptions (P < 0.01) in

the frequency of anaphylaxis, OAS, CU

and reactions through fish inhalation. No

differences were found in the treatment of

reactions, nor in SPT/sIgE to fish and

rCyp c1 and rGad c1.

Conclusion: Fish allergy in patients sensi-

tised to parvalbumin is a persistent severe

food allergy without geographical varia-

tions. This finding supports the application

of parvalbumin in specific immunotherapy

in fish allergy.
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Deficient glucocorticoid induction of

antiinflammatory genes in asthmatic

nasal polyp fibroblasts

Pujols, L1,2; Fern�andez-Bertol�ın, L1,2; Mullol, J1,2,3;

Fuentes-Prado, M1,2; Alobid, I1,2,3; Roca-Ferrer, J1,2;

Picado, C1,2,4

1Respiratory Immunoallergy, IDIBAPS, Barcelona,

Spain; 2CIBER of Respiratory Diseases (CIBERES),

Bunyola, Spain; 3Unitat de Rinologia i Cl�ınica de

l’Olfacte, Servei Otorrinolaringologia, Barcelona, Spain;
4Universitat de Barcelona, Servei de Pneumologia i

All�ergia Respirat�oria, Barcelona, Spain

Background: Patients with nasal polyposis

and aspirin-intolerant asthma have the

most severe forms of airway diseases and

the poorest response to glucocorticoid

treatment. Glucocorticoids, via the gluco-

corticoid receptor (GR), reduce inflamma-

tion by inhibiting pro-inflammatory gene

expression and transactivating antiinflam-

matory genes.

Objective: To elucidate whether nasal

polyp fibroblasts from aspirin-tolerant and

aspirin-intolerant asthma patients have

altered GR expression and signaling, com-

pared to control nasal mucosa fibroblasts.

Methods: Nasal polyp fibroblasts from

aspirin-tolerant (n = 5) and aspirin-intoler-

ant (n = 7) asthmatics and control nasal

mucosa fibroblasts (n = 10) were isolated

and stimulated in vitro with dexamethasone

(10�7 M). Expression of GRa, GRb, and

the GR-induced genes mitogen-activated

protein-kinase phosphatase-1 (MKP-1),

glucocorticoid-induced leucine zipper

(GILZ), and tristetraprolin (TTP) was ana-

lyzed by RT-PCR and immunoblotting,

GR nuclear translocation by immunocyto-

chemistry, histone H4 K5 acetylation by

immunoblotting, GRa binding to MKP-1

and GILZ promoters by chromatin immu-

noprecipitation, and IL-8 release by

ELISA.

Results: GRa and GRb mRNA and pro-

tein levels, and dexamethasone-induced

GRa nuclear translocation did not differ

between control nasal mucosa and nasal

polyp fibroblasts. Nasal polyp fibroblasts,

especially those from aspirin-intolerant

asthmatics, had a significantly lower induc-

tion of MKP-1, GILZ and TTP mRNAs

by dexamethasone than nasal mucosa fi-

broblasts. Nasal polyp fibroblasts also

showed lower induction by dexamethasone

of MKP-1 and GILZ proteins, histone

H4 K5 acetylation, and GRa binding to

MKP-1 and GILZ promoters, compared

with nasal mucosa fibroblasts. Dexametha-

sone-induced expression of MKP-1 and

GILZ mRNA positively correlated with

dexamethasone-induced histone H4 K5

acetylation (MKP-1: r = 0.68, P < 0.01;

GILZ: r = 0.76, P < 0.01) and negatively

correlated with the concentration of dexa-

methasone that provoked 40% inhibition

(IC40) of IL-8 release (MKP-1: r = �0.67,

P < 0.01; GILZ: r = �0.48, P = 0.05).

Conclusion: Nasal fibroblasts from patients

with nasal polyposis and asthma have

defective GRa transactivation of antiin-

flammatory genes that correlates with an

impaired capacity of glucocorticoids to

inhibit IL-8 in these cells. This reduced

transactivation could be a mechanism by

which glucocorticoid resistance occurs in

these patients.
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Down-regulation of EMP1 is associated

with epithelial hyperplasia and

metaplasia in nasal polyposis

Yu, XM1; Jin, P1,2; Li, CW2; Li, YY2; Liu, J2; Zhao, L1;

Pan, XL1; Wang, DY2; Shi, L1

1Department of Otolaryngology, Qilu Hospital,

Shandong University, JiNan, China; 2Otolaryngology,

National University of Singapore, Singapore, Singapore

Background: Epithelial remodeling is one

major pathological change in nasal polypo-

sis (NP). Epithelial membrane protein 1

(EMP1) plays important roles in epithelial

development. We aimed to study the

expression of EMP1 in NP and its role in

alteration of NP epithelium.

Method: NP tissues were obtained from 55

NP patients, while biopsies of inferior tur-

binate mucosa from 30 healthy subjects

were used as controls. Quantitative PCR

and immunohistochemistry were performed

to determine the expression levels of EMP1

in tissues from the NP patients and healthy

controls.

Results: EMP1 mRNA expression was sig-

nificantly lower (2.77-fold) in samples from

NP patients than those from control sub-

jects. EMP1 was stained in nasal epithe-

lium and was majorly co-localised with

both basal (p63+) and differentiated

(CK18+) epithelial cells. The EMP1 immu-

noreactivity was greater in tissues from

healthy controls, while weak staining of

EMP1 was found in the remodeling epithe-

lium from NP patients. EMP1 mRNA lev-

els were further down-regulated in those

severe hyperplastic (1.79-fold) or metaplas-

tic (1.85-fold) NP epithelium compared

with those epithelium without remodeling.

Positive correlations between EMP1 and

other epithelial cell related genes (JUN,

PTGS2, EGR1, AREG, HBEGF,

CXCL12, CXCR4, and CDKN1A)

mRNAs were found in all nasal tissues.

Conclusion: EMP1 could be a specific bio-

marker for aberrant epithelial remodeling

in chronic inflammatory upper airway

mucosa (e.g. NPs).
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Invariant natural killer T cells in nasal

polyp

Fereidouni, M1; Nourani Hasan Kiadeh, SS1;

Faridhosseini, R2

1Asthma, Allergy & Immunology Research Center,

Birjand University of Medical Sciences, Birjand, Iran;
2Immunology, Mashhad University of Medical

Sciences, Mashhad, Iran

Background: Nasal polyps (NPs) are a

common problem in adults especially in

asthmatics but the exact etiology is not

clear. Some studies showed that Invariant

natural killer T cells (iNKT cells) may

skew the immune response towards a Th2

profile in the lung of asthmatic patients.

There are some interesting similarities

between NP and asthma therefore, iNKT

cells may play a role in pathogenesis of

nasal polyps. The aim of this study was to

compare frequency of iNKT cells in

peripheral blood and nasal polyp tissue

among some patients suffer from nasal

polyposis.

Method: Sixteen patients with nasal polyp-

osis (M/F ratio 9/7; mean age:35 years)

participated in this study and nasal polyp

specimens as well as peripheral blood sam-

ples were taken during polypectomy. Blood

and polyp cell suspension were immuno-

stained for CD3, CD4 and iNKT cells.

The iNKT cells were identified by immu-

nostaining with CD3 and 6B11 antibodies.

Results: The mean percentage of T cells

was approximately 6% of total cells in tis-

sue suspension. Among the CD3+ T cells,

percentage of iNKT cells varied from 0.5%
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to 11% (mean 4.7%) in Polyp. In the

peripheral blood samples, The average

number of CD3+, CD4+, iNKT cells and

iNKTCD4+ cells, were 59%, 56%,0.52%

and 43% respectively. The number of

iNKT cells in nasal polyp was significantly

higher than blood (mean 4.7 vs 0.52,

P < 0.001).

Conclusion: This study shows that invari-

ant natural killer T (iNKT) cells are fairly

abundant in the nasal polyp and likely to

play a role in pathogenesis of nasal polyps.

202

Effect of simvastatin on transforming

growth factor beta-1-induced

myofibroblast differentiation and

collagen production in nasal

polyp-derived fibroblasts

Park, I-H; Lee, H-M

Department of Otorhinolaryngology, Korea University

College of Medicine, Seoul, Korea

Background: Statins are the most com-

monly prescribed drugs for the treatment

of hypercholesterolemia. Statins exert not

only lipid-lowering but also other cellular

effects, including anti-fibrotic properties.

The purposes of this study were to deter-

mine the effect of simvastatin on Trans-

forming growth factor (TGF)-b1-induced
myofibroblast differentiation and collagen

production in nasal polyp-derived fibro-

blasts (NPDFs) and to verify the mecha-

nism of the effect of simvastatin in TGF-

b1-induced myofibroblast differentiation in

NPDFs.

Methods: NPDFs were pre-treated with

simvastatin with or without mevalonate or

Y-27643 for 2 h prior to induction by

TGF-b1. The expression of a-smooth mus-

cle actin (SMA) and collagen type IV

mRNA was determined by a reverse tran-

scription-polymerase chain reaction, and

the expression of a-SMA protein was

determined by immunofluoescent cyto-

chemical staining. Total soluble collagen

production was analyzed by the SirCol col-

lagen dye-binding assay. Phosphorylation

of Smad 2/3 was evaluated by Western

blot analysis.

Results: In TGF-b1-induced NPDFs, sim-

vastatin significantly inhibited the expres-

sions of a-SMA and collagen type IV

mRNA and reduced a-SMA and collagen

protein levels. Pre-treatment with mevalo-

nate reversed the effect of simvastatin. The

expression of a-SMA mRNA and protein

was significantly decreased by pre-treat-

ment with Y-27632. The TGF-b1-induced
expression of pSmad 2/3 protein was nota-

bly decreased by pre-treatment with sim-

vastatin.

Conclusions: We showed that simvastatin

inhibits TGF-b1-induced myofibroblast dif-

ferentiation (expression of a-SMA) and

collagen production in NPDFs and Rho/

Rock and TGF-b/Smad signaling is

involved as an underlying mechanism. The

results of our study suggest that simvasta-

tin is a possible candidate for the suppres-

sion of nasal polyp formation.
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Conjunctival expression of IL-9: a role for

IL-9 in ocular allergy?

Mohd Zaki, A1; Micera, A2; Muntasser, H1; Galatowicz,

G1; Yazid, S1; Bonini, S3; Calder, VL1

1UCL Institute of Opthalmology, London, United

Kingdom; 2IRCCS-G.B.Bietti Foundation, Rome, Italy;
3Department of Ophthalmology, University of Rome

Campus Biomedico, Rome, Italy

Background: IL-9 is a pro-inflammatory

cytokine that is associated with the immu-

nopathogenesis of allergic diseases includ-

ing asthma. The role of IL-9 in allergic

conjunctivitis is unknown. The aim of this

study was to investigate IL-9 expression in

conjunctival biopsy specimens, and which

cells secrete IL-9 during seasonal allergic

conjunctivitis (SAC).

Method: IL-9 expression was investigated

in conjunctival biopsies (3 lm) from SAC

donors (n = 7, all males; age 18–65 years)

at 8 h post allergen challenge, and normal,

non-inflamed, conjunctival tissues from

anonymised donors (n = 5 from three

males; age 31–57 years). Donor tissues

were collected after obtaining informed

consent and Local Research Ethics

approval in accordance with the Declara-

tion of Helsinki. GMA-embedded sequen-

tial tissue sections from each biopsy

specimen were stained with anti-human IL-

9 (Abcam) or anti-human MC tryptase

(Santa Cruz), and primary antibody was

omitted as a negative control. Positively

stained cells were visualised with a DAB

staining kit (Vectastain). Two independent,

masked observers enumerated positively

stained cells per biopsy area (at least three

fields). Human CD4+ T cells, derived from

human cord blood were stimulated with

anti-human CD3/28 � TGFb (0–10 ng/ml)

and IL-9 levels assayed using Multiplex

Bead Arrays (Luminex, Millipore, UK).

Primary cultures of bone marrow-derived

murine mast cells (MMCs) were stimulated

by FceR1 cross-linking and IL-9 produc-

tion assayed as above.

Results: IL-9 expressing cells were detected

mainly within the subepithelial and stromal

areas of conjunctival tissues. There was a

significant increase in numbers of IL-9+
cells in SAC tissues (mean = 25.29 � 4.7)

as compared to controls (mean =
10.6 � 1.1; P = 0.014). MC numbers were

increased in SAC tissues and co-localised

with IL-9. Production of IL-9 by activated

CD4+T cells (70.69 � 3.75 pg/ml) was

TGFb-dependent (P < 0.001 relative to

controls). IL-9 secretion of MMCs was

also significantly increased upon activation

(53.4 pg/ml; P < 0.01 relative to unstimu-

lated cells).

Conclusion: IL-9 expression within the

conjunctival tissues was upregulated during

acute SAC. Human CD4+T cells and

mouse mast cells secreted IL-9 upon stimu-

lation in vitro. These models will be used

to further investigate the role of this cyto-

kine in ocular allergy.
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Probiotic B. lactis NCC 2818 mitigates

symptoms and Th-2 cytokine levels in

individuals suffering from seasonal

allergic rhinitis during the pollen season

Nembrini, C; Singh, A; Hacini-Rachinel, F; Gosoniu, L;

Bourdeau, T; Holvoet, S; Doucet Ladeveze, R;

Beaumont, M; Mercenier, A; Nutten, S

Nestl�e Research Center, Nestec Ltd, Lausanne,

Switzerland

Background: The purpose of the current

study was to evaluate the effect of oral

administration of a candidate probiotic

strain NCC 2818 (Bifidobacterium lactis)

on allergic symptoms and immune parame-

ters such as Th-2 cytokines (IL-5, IL-13)

and basophil activation (CD63, CD203c)

in seasonal allergic rhinitis subjects during

seasonal exposure to grass pollen (May-

July 2011).

Method: The protocol was accepted by the

Ethics Commission of the Hospital of Lau-

sanne, Switzerland. The study design was a

double blinded, single center, randomised

placebo controlled trial performed at

Nestl�e Research Center between March

and August 2011. Twenty adult subjects

aged 20–65 years who gave informed con-

sent were recruited based on a clinical his-

tory to seasonal allergic rhinitis and

positive skin prick test to grass pollen. The

subjects (10 per arm) received one of the

two treatments: B. lactis NCC 2818 or Pla-

cebo (maltodextrin) for 8 weeks. At the

first visit (V1), the subjects were given the

product and symptoms questionnaires to

be filled in every week of the study. In

addition, 10 ml whole blood was drawn in

heparin coated tubes. At visit V2 (4 weeks

after visit V1) and at visit V3 (8 weeks

after visit V1) the corresponding question-

naires of the four preceeding weeks were

collected and 10 ml of whole blood was

collected. Basophil activation test and

whole blood stimulation were performed

on all subjects at the different visits (V1,

V2, and V3).
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Results: The concentrations of Th-2 cyto-

kines under anti CD2/CD28 stimulation

were statistically significant lower in the

B. lactis NCC 2818 group as compared to

placebo group at the last visit of the study

(8 weeks after the start of treatment

administration). In terms of basophil acti-

vation, no significant reduction in the per-

centage of activated CD203 cells was

observed, however the percentages of acti-

vated CD63 cells were statistically signifi-

cantly lower in the B. lactis NCC 2818

group compared to placebo at V2. The

total nasal symptom scores (TNSS) were

significantly lower in the second month of

the study (week 5–8) in the probiotic group

compared with the placebo group.

Conclusion: The promising results obtained

with 8 week administration of the probiot-

ic on both allergic symptoms and immune

parameters warrants that B. lactis NCC

2818 be further investigated in large scale

trials to help allergic subjects better man-

age their symptoms.
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Identification of a novel allergen from the

pine processionary moth Thaumetopoea

pityocampa

Olivieri, M1; Pantera, B2; Bruno, G2,3; Berardi, L4;

Labardi, D5; Biscardo, CA6; Battisti, A4; Francescato, E2

1Azienda Ospedaliera Universitaria di Verona, Verona,

Italy; 2Entomon sas, Firenze, Italy; 3Universit�a di

Firenze, Firenze, Italy; 4Universit�a di Padova, Padova,

Italy; 5Anallergo srl, Firenze, Italy; 6Universit�a di

Verona, Verona, Italy

Background: The larvae of the pine proces-

sionary moth (Lepidoptera Notodontidae)

are a medical problem in Europe, the Mid-

dle East, and northern Africa because of

the reactions induced by microscopic urti-

cating hairs (setae). Shed to protect larvae

from predators, they can become airborne

and are able to penetrate both the epider-

mis and mucous membranes. Skin reac-

tions on the exposed areas are the most

common clinical manifestation, although

ocular and respiratory symptoms are also

frequent, while anaphylactic reactions have

been seldom reported. In addition to the

irritant effect, an IgE-mediated mechanism

has been demonstrated. The most studied

allergenic protein in crude larval or setal

extracts is Tha p 1 (15 kDa). Forestry

workers are at major risk of accidental

contact with setae. The aim of this work is

to confirm, in patients with reactions due

to suspected exposure, the presence of IgE

antibodies against setal protein extracts.

Method: An ‘in vitro’ clinical relevance

assay was performed with a pool of sera

from five forestry workers suffering from

pruritis, especially between February and

April, and were working in areas with

infested pine trees. Setae from mature lar-

vae were collected and, after total protein

determination, SDS-PAGE and immuno-

blotting were performed. Blots were incu-

bated with both the pool of sera and

individual sera and then probed with anti-

Human IgE. Chemiluminescence was

developed and detected with the ChemiDoc

imaging system. The most reactive band

(75 kDa) was excised from the gel and

digested with trypsin. Peptides were ana-

lyzed using a Nano HPLC system coupled

with a LTQ Orbitrap-mass spectrometer.

The data obtained were confronted with

the database.

Results: Several bands reacted with the

pool of the five allergic sera tested. In all

the patients, a band of molecular weight of

about 75 kDa, extrapolated from the SDS-

PAGE results, was detected. The mass

spectrometry analysis of the 75 kDa pro-

tein showed no similarity with the 15 kDa

protein Tha p 1, thus excluding that the

75kDA protein might be a pentameric

form of Tha p 1.

Conclusion: The results confirm the role of

specific IgE in skin reactions due to proces-

sionary exposure. The immunoblot reaction

of setal protein extracts shows the presence

of a novel specific allergen that is located in

the setae. These results highlight the impor-

tance of processionary risk management in

forestry workers and the need for tools that

can assess allergic sensitisation.
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Ocular and nasal symptoms in compost

workers: irritative or allergic

background?

van Kampen, V; Hoffmeyer, F; Deckert, A; Bruening, T;

Raulf-Heimsoth, M; Buenger, J

Institute for Prevention and Occupational Medicine of

the German Social Accident Insurance, Institute of the

Ruhr-University Bochum (IPA), Bochum, Germany

Background: Compost workers are

exposed to high concentrations of microor-

ganisms and pollen. It was a purpose of

the study to clarify if in currently exposed

compost workers (n = 190) the prevalence

of allergic symptoms and sensitisation is

higher than in former compost workers

(dropouts, n = 59), or in non-exposed con-

trol subjects (n = 38).

Method: In a cross-sectional study partici-

pants were asked for work-related symp-

toms, atopic diseases, and smoking habits.

They underwent physical examination,

lung function and exhaled nitric oxide

(eNO) measurements. Additionally, total

IgE, the concentration of specific IgE

(sIgE) to environmental allergens (sx1) and

to a mould mixture (mx1), as well as spe-

cific IgG (sIgG) to moulds (Aspergillus

fumigatus, Penicillium spp.) and bacteria

(Thermoactinomyces vulgaris, Saccharopo-

lyspora rectivirgula) were measured in sera

of all subjects (ImmunoCAP, Phadia, Swe-

den).

Results: About 20% of currently exposed

compost workers suffered from conjuncti-

vitis and/or rhinitis which may indicate an

allergic process. Compared to the dropouts

and the control subjects, especially symp-

toms of watering eyes were significantly

more frequent (P < 0.01). However, while

22.6% of currently exposed compost work-

ers reported to be allergic, this was the

case for 40.7% of dropouts and 28.9% of

controls. Smilar eNO-values (median

15 ppb, range: 5–66 ppb) and a lower per-

centage of obstructive symptoms in lung

function (FEV1 ≤70% predicted: 4.7%)

than dropouts and controls (FEV1 ≤70%
predicted: 13.6% and 7.9%) were found in

currently exposed compost workers. No

significant differences in the number of

positive results or in the concentrations of

total IgE, sIgE, and sIgG were determined

between compost workers and both other

groups.

Asking dropouts about work-related

symptoms during their active employment

period in composting plants, they also

reported ocular and nasal symptoms, but

in 75% of them these symptoms improved

or disappeared after termination of expo-

sure.

Conclusion: Currently exposed compost

workers often complain of conjunctivitis

and/or rhinitis at work. However, in com-

parison to former compost workers and

non-exposed controls, no higher prevalence

of sensitisation, eNO values or reduced

FEV1 were observed. Considering the fact

that ocular and nasal symptoms declined

after termination of exposure it can be

assumed that these symptoms are predomi-

nantly caused by irritative effects in terms

of mucosal membrane irritation.
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Asthma associated with pesticide

exposure among women in the rural

Western Cape of South Africa

Ndlovu, V; Dalvie, MAA; Jeebhay, MF

School of Public Health and Family Medicine,

University of Cape Town, Cape Town, South Africa

Background: Pesticide exposure has been

increasingly associated with adverse respi-

ratory health effects in domestic and occu-

pational settings. Few studies have

investigated asthma associated with pesti-

cides among women and farm workers in

developing countries. South Africa is one

of the largest users of pesticides on the

African continent. The aim of the study

was to investigate the association between

pesticide exposure (primarily organophos-

phates and carbamates) and respiratory

allergy and asthma.

Methods: A cross-sectional study of 211

women comprising those working and liv-

ing on farms (farm dwellers, n = 121) and

those residing in neighbouring farm areas

(town dwellers, n = 90) was conducted

using abbreviated ECRHS questionnaires,

Phadiatop, specific IgE to mite allergens

(HDM, storage mite, spidermite) (Phadia,

ImmunoCAP) and FENO as per ATS/ERS

criteria (2005). Outcomes included doctor

diagnosed asthma (DA), current asthma

(CA and attack in previous year), ocular

nasal symptoms (ONS) and an asthma

symptom score (ASS) (based on four

symptoms in the previous year including

wheeze with breathlessness, woken up with

chest tightness, attack of shortness of

breath at rest and woken by attack of

coughing). Exposure variables included

self-reported exposure to pesticides (house-

hold and occupational) and biomarkers as

proxy for exposure as measured by whole

blood cholinesterase (ChE).

Results: The median age was 37 years (in-

terquartile range: 28–45 years). At least

9% had low ChE (below laboratory refer-

ence standard) of whom 78% were farm

dwellers. The prevalence of DA, CA and

ONS was 11%, 6% and 24% respectively.

Adjusted models (age, smoking, years of

schooling, atopy) demonstrated that ONS

was associated with immediate re-entry in

the pesticide sprayed field (RR = 2.97; CI:

0.93–9.50). ASS was also associated with

farm dweller status (RR = 2.25; CI: 1.45–
3.48) and low ChE (RR = 1.93; CI: 1.09–
3.44). Subjects with a low ChE had a

5-fold increased odds of high FeNO

(>50 ppb) (CI: 0.80–28.00; P = 0.08) sug-

gestive of probable allergic asthma.

Conclusion: Pesticide exposure among

women farm workers is associated with

increased risk of ocular nasal symptoms

and asthma. This study was limited by a

cross sectional study design, small sample

size and lack of information on specific

pesticides used. These associations need

further exploration in a larger longitudinal

study.
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Work disability in patients with

hymenoptera venom allergy

Paolocci, G; Folletti, I; Nicolic, V; Gabrielli, AR; Muzi, G;

Abbritti, G; Murgia, N

Section of Occupational Medicine, Respiratory Diseases

and Toxicology, University of Perugia, Perugia, Italy

Background: Allergic sting reactions were

largely investigated in selected occupational

groups like gardeners and beekeepers but

little is known about hymenoptera venom

allergy impact on work ability. Despite the

presence of VIT (venom-immunotherapy),

for most patients an anaphylactic reaction

after a hymenoptera sting is a very trau-

matic event affecting emotional, social and

occupational behaviour. The main objec-

tive of this study is to evaluate prevalence

and predictors of work disability in a

group of patients treated with VIT.

Method: One hundred and eighty-one

patients, aged 18–71, treated with VIT

while working, were investigated by a ques-

tionnaire. Subjects were classified by

employed and self-employed and by

modality of work exposure to hymenoptera

in three categories, high risk, occasionally

at high risk and at low risk. Work disabil-

ity was defined as to have changed job/task

and have economic loss because of hyme-

noptera sting reaction. Predictors of work

disability were assessed in logistic regres-

sion models.

Results: Thirty-one patients reported work

disability. Nobody reported complete work

change, 10 subjects reported job/task

change and 25 an economic loss because of

hymenoptera venom allergy. High risk job

for sting (OR 2.81 95% CI 1.09–7.29) and
being self-employed (OR 2.64 95% CI

1.06–6.56) were predictors of work disabil-

ity. Type of stinging insect, intensity of the

allergic reaction were not associated with

work disability.

Conclusions: Hymenoptera venom allergy

has an important impact on work, also

through work disability. Self-employed

workers and those at high risk of sting

seem to be at higher risk of work disability

related to hymenoptera venom allergy.
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IgG4, IgE and allergy symptoms among

employees working with microbial

enzymes

Larsen, AI1; Roggen, EL2; Wagner, P1; Poulsen, LK3

1Novozymes, Medical Centre, Bagsvaerd, Denmark;
2Novozymes, Toxicology, Bagsværd, Denmark; 3Allergy

Clinic, Copenhagen University Hospital at Gentofte

Hospital, Hellerup, Denmark

Background: Allergen specific IgE (sensiti-

sation) indicates previous exposure to an

allergen and is a precondition for develop-

ment of respiratory allergy, but the role of

IgG4 is more unclear. Studies in occupa-

tional medicine indicate that IgG4 is pro-

tective for development of allergy. In

clinical allergology successful immunother-

apy has been linked with increased IgG4

levels. Our aim was to assess the occur-

rence of enzyme specific IgG4 among

employees in relation to exposure and to

IgE sensitisation and allergy.

Method: Employees producing and han-

dling microbial enzymes at Novozymes

have through decades been monitored for

sensitisation and respiratory symptoms in

order to prevent occupational allergy. Sen-

sitisation is assessed by custom made IgE-

ImmunoCAPs to which industrial enzymes

have been coupled. Serum is kept in a bio

bank for validation and calibration.

Cases of allergy as well as asymptomatic

sensitised and non-sensitised controls

reflecting cases’ employment year and

exposure profile (department, job) were

included in the study if serum was avail-

able for further analyses and if the person

was still employed and gave consent.

Information on clinical status and

enzyme specific IgE was picked from the

surveillance database. IgG4 to enzymes [to

which cases were sensitised (A)] and control

enzymes (B and C to which they had been

exposed) were measured by CAP.

Results: For enzyme A 31/37 (84%) of the

exposed (allergic or sensitised) persons had

an IgG4 response. IgG4 status was neither

related to the quantitative IgE-response

nor whether or not the person had a clini-

cal allergy.

Sixty-five percent were IgG4 immunised

to control enzyme B but surprisingly the

prevalence was significantly related to dis-

ease status (related to enzyme A) as only

27% of the allergic persons had IgG4

against this enzymes vs 80% of the con-

trols (P = 0.008 Pearson Chi-Square). This

significant deviation was not reproduced

for enzyme C; but taken together the

added occurrence of IgG4 to B and C

there was a trend (P = 0.05) for a correla-

tion between clinical allergy and lack of

IgG4 response to other occupational anti-

gens.
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Conclusion: IgE and allergy status seem

not to be related to IgG4 if the same

enzyme (or allergen) is tested for, and most

persons with a sensitisation have IgG4.

Choosing an alternative still relevant

enzyme seems to differentiate between

allergic and not allergic persons to the pri-

mary allergen.
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Obeche wood allergen quantification:

development of a sensitive sandwich-

ELISA using for exposure assessment in

three Spanish schools of carpentry

Kespohl, S1; Campo, P2; Zahradnik, E1; Aranda-

Guerrero, A2; Bruening, T1; Raulf-Heimsoth, M1

1Institute for Prevention and Occupational Medicine of

the German Social Accident Insurance, Institute of the

Ruhr-Universit€at Bochum (IPA), Bochum, Germany;
2Lab. Investigaci�on Alergia, Fundaci�on IMABIS, Hospital

Civil, M�alaga, Spain

Background: Wood dust is known to cause

allergic occupational asthma and obeche

(Triplochiton scleroxylon) is a prominent

exponent in this field. To reduce the risk of

IgE-mediated sensitisation it is essential to

assess airborne obeche wood allergen con-

centration at exposed workplaces. There-

fore, we developed an obeche wood

sandwich-ELISA test sensitive enough to

quantify obeche allergen in airborne sam-

ples. To prove the utilisability of the assay

at workplaces, in a pilot study electrostatic

dust collectors (EDCs) for passive airborne

dust sampling were used in Spanish

apprenticeship wood workshops.

Method: Obeche wood specific polyclonal

antibodies produced in rabbit were used to

develop a sandwich enzyme immunoassay

(ELISA). The specificity of the ELISA was

verified by different hard and soft wood

and by mould extracts. To monitor obeche

wood allergen exposure, EDCs were

located in three Spanish apprenticeship

wood workshops for 14 days. During this

14 days different kind of woods were pro-

cessed (workshop1: pine and oak wood,

obeche wood on 1 day for 2 h; workshop2:

red pine, pine and oak wood, obeche wood

on one day for 4–6 h; workshop3: pine,

oak, olive, beech, sapelly and iroko wood,

obeche wood on three days for 4–5 h).

Results: The detection limit of the obeche

wood sandwich ELISA was 36 pg/ml and

100 times more sensitive than the formerly

developed inhibition ELISA test system.

The sandwich ELISA was highly specifical

to obeche wood with only marginal reac-

tivity to other hard wood and without

reactivity to soft wood and mould. In all

extracts from 27 EDCs loaded with wood

dust obeche allergen was measurable

(range 0.27–639 ng/ml). The highest obech-

e allergen concentration (mean value:

128 ng/ml; range: 2.3–639 ng/ml was mea-

sured in workshop3 where the period of

obeche wood exposure was the longest (in

total 12–15 h during the 14 days of sam-

pling). Postulating that obeche wood was

processed on the drilling and milling

machine in workshop3 the allergen concen-

tration reduces with increasing distance

from the machines. The mean allergen con-

centration of workshop1 and 2 were

remarkably lower and related to the time

of obeche wood processing.

Conclusion: The obeche wood sandwich-

ELISA is a valid tool to quantify obeche

allergens exposure. Most likely it will be

possible to monitor obeche allergen expo-

sure during different processes as well as

carry-over of obeche wood allergens in

non-exposed areas.
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Grass pollen count and grass group 5-

allergen release across eight European

countries: results from HIALINE

Buters, JT; Albertini, R; Annesi-Maesano, I; Antunes, C;

Berger, U; Brandao, R; Cecchi, L; Celenk, S; Galan, C;

Grewling, L; Kennedy, R; Prank, M; Rantio-Lehtimaki, A;

Reese, G; Sauliene, I; Smith, M; Sofiev, M; Thibaudon,

M; Weber, B; HIALINE Working Group

Technische Universitaet Muenchen/Helmholtzzentrum

Muenchen, Munich, Germany

Background: Grass pollen is considered to

be the most important outdoor aeroaller-

gen in Europe. The grass ‘pollen count’ is

usually used as a proxy for exposure. How-

ever, HIALINE has shown that the birch

and olive pollen count is not always con-

gruent with allergen concentrations. We

therefore simultaneously measured daily

exposure to grass pollen and the concentra-

tion of group 5 major allergens across

eight countries in Europe during 2009–
2011.

Method: Airborne allergens were collected

using a high-volume cascade impactor for

particulate matter (PM) >10 lm and

10 lm > PM > 2.5 lm. Grass group 5

allergens (Phl p 5) were determined by

ELISA. Airborne pollen was collected

using Hirst-type volumetric pollen traps.

The System for Integrated modeLing of

Atmospheric coMposition (SILAM) was

used to compute the origin of the collected

pollen.

Results: Allergen was recovered for >85%
from the PM > 10 lm fraction of ambient

air, showing that airborne allergen stems

solely from pollen. On average pollen

released 2.64 pg Phl p 5/pollen, compara-

ble to birch and olive pollen. However,

there was considerable variation between

countries and between years. For instance

in Evora, Portugal and Parma, Italy grass

pollen released on average 40% less aller-

gen per pollen than the European mean.

When comparing individual years, the dif-

ferences were up to 700% (Italy 2011 vs

UK, 2009). This analysis concerns the

comparison of yearly averages, which in

themselves are already the average of

approximately 60 days. Between days,

between countries, the differences were

even more extreme.

Conclusion: Grass pollen released different

amounts of group 5-allergens depending on

the country, year and day. We believe that

allergen release per pollen is determined by

different grass species in different countries

with different environmental conditions

determines Phl p 5 release per pollen. It is

unknown how well the surrogate marker

pollen count represents allergy relevant

exposure. Our data shows that in addition

to variations in pollen exposures, there are

also substantial allergen release variations

on top.
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The Italian map of exposure to airborne

molecular allergens

Cecchi, L1; Dell’Albani, I2; Scolari, M2; Incorvaia, C3;

Frati, F2

1Interdepartmental Centre of Bioclimatology, University

of Florence, Florence, Italy; 2Medical and Scientific

Department, Stallergenes Italy srl, Milan, Italy; 3Allergy/

Pulmonary Rehabilitation Unit, ICP Hospital, Milan, Italy

Background: Pollen count has been used

for over 50 years for the assessment of

allergen exposure both in clinical practice

and experimental studies. Allergy diagnos-

tic has changed in the last 10–15 years,

moving from the use of extracts for in vivo

and in vitro diagnostic to Component

Resolved Diagnosis, based on purified or

recombinant allergens. As expected, aerobi-

ology developed same way. Measurement

of the concentration of single allergenic

components in the air showed that allergen

count deviates from pollen count. Earlier

results have been recently confirmed in a

multicentric European study (www.hialine.

com).

Method: On the basis of the geo-climatic

classification proposed by the Italian Asso-

ciation of Aerobiology (AIA, www.ilpol-

line.it), the maps of pollen distribution

(www.polleninfo.org), the classification of

allergens based on homology as defined by

Lorenz in 2009 and the scientific literature

on both allergen count measurements and

molecular sensitisation profiles of allergic

patients, we drawn a map of exposure to

molecular aeroallergens in Italy.

Results: Given the latitudinal extension of

Italy, the profile of exposure varies greatly

from North to South. This is particularly

evident for ‘Birch Group’ (Bet v 1-like

family) which is supposed to be different in

the North (prevalence of exposure to Bet v

1 and Aln g 1), the Centre (Cor a 1 and

Aln g 1), the South and Islands (Cor a 1

and Que a 1). In the ‘Oleaceae group’,

exposure is prevalent to Fra a 1 (Fraxinus)

in the North, to Ole e 1 (Olive tree) and

Fra a 1 in the Centre and to Ole e 1 only

in the South. Exposure to allergens from

grasses is similar throughout the country,

while that of weed allergens (mainly from

Urticaceae and Compositae) is dramatically

different because of the distribution of

Parietaria (Centre, South and Islands) and

Ambrosia (North).

Conclusion: Both allergy diagnosis and

aerobiology are moving toward a ‘molecu-

lar era’. This map can contribute to a glo-

bal molecular vision of allergology, helping

clinicians to look at exposure to pollen in

a new way. Exposure profile of the area

where patients live can indicate the correct

choice of molecular diagnostics and, there-

fore, of the appropriate allergen immuno-

therapy.
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Plantago lanceolata, a relevant trigger for

weed pollinosis shows limited IgE

cross-reactivity to grass pollen

Eichhorn, S1; H€orschl€ager, A1; Weilnb€ock, L2; Hainz, B1;

Vejvar, E1; Lang, R3; Briza, P1; Huber, C2; Ferreira, F1;

Hawranek, T3; Gadermaier, G1

1Division of Allergology and Immunology, Department

of Molecular Biology, University of Salzburg, Salzburg,

Austria; 2Division of Chemistry and Bioanalytics,

Department of Molecular Biology, University of

Salzburg, Salzburg, Austria; 3Department of

Dermatology, Paracelsus Medical University Salzburg,

Salzburg, Austria

Background: In the temperate climate zone

30% of pollen allergic patients are sensi-

tised to Plantago lanceolata (plantain) pol-

len. The concomitant appearance with

other pollen makes it difficult to distin-

guish between IgE cross-reactivity and co-

recognition. The only identified allergen is

Pla l 1, an Ole e 1 homologue, which is

commonly believed to cross-react with

other Ole e 1-like allergens.

Method: IgE sensitisation profiles against

proteins from plantain pollen were identified

with immunoblot using sera of 27 patients

from Austria allergic to plantain. Plantain

pollen extract was separated by 2D-gel elec-

trophoresis and tryptic peptides of the IgE

reactive spots were analyzed with mass-

spectrometry. Sensitisation frequencies of

102 © 2013 The Authors
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identified IgE reactive proteins were deter-

mined. In addition, patients’ sera were

tested for IgE levels against pollen extracts

from plantain, ryegrass, timothy-grass,

olive, ash, ragweed, mugwort and birch in

ELISA. IgE cross-inhibition assays to solid-

phase coated plantain were performed using

the above mentioned extracts.

Results: Besides Pla l 1, various other IgE

reactive proteins in the molecular weight

range from 10 - 70 kDa were observed.

Mass spectrometry based analysis was

used for identification of these proteins

and highest sensitisation frequencies were

found for the malate dehydrogenase

(51.8%), fructose-bisphosphate aldolase

(48.2%), profilin (48.2%), ATP synthase

subunit beta (44.4%), and calmodulin

(37.0%). In vitro reactivity to plantain

extract was confirmed for all patients,

92.6% and 74.1% were additionally react-

ing to grass and olive/ash pollen, respec-

tively. Two patients were mono-sensitised

to plantain, while 14 reacted to all tested

extracts. Notably, a low IgE cross-inhibi-

tion was detected for all extracts (mean

13.9–25.5%). Solely five patients showed

IgE cross-reactivity with grass-pollen and

three of those individuals demonstrated

extensive cross-inhibition with all tested

pollen. Profilin was identified as main elici-

tor of the observed IgE cross-reactivity

whereas very low reactions to Pla l 1 were

detected in immunoblot.

Conclusion: Although previous studies sug-

gest an association between plantain and

other Ole e 1-like containing allergen

sources, we found only limited IgE cross-

reactivity which was mainly due to profilin

sensitisation. Therefore, pollen of Plantago

lanceolata should be considered a primary

sensitising weed for summer pollinosis.
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Ambrosia airborne pollen migration seen

in Vinnitsa, Ukraine during 2012

Slobodianiuk, LV1; Rodinkova, VV2; Palamarchuk, O3;

Mazur, OI1; Motruk, II4; DuBuske, L5

1Pharmaceutical Chemistry, Vinnitsa National Pirogov

Memorial Medical University, Vinnytsia, Ukraine;
2Pharmacy Department, Vinnitsa National Pirogov

Memorial Medical University, Vinnytsia, Ukraine;
3Natural Science Department, Vinnitsa Secondary

School No 2, Vinnytsia, Ukraine; 4Vinnytsia National

Medical University, Vinnytsia, Ukraine; 5Immunology

Research Institute of New England, Gardner, United

States

Background: Ragweed (Ambrosia) is an

important allergen seen currently in all 26

regions of Ukraine. Ambrosia control can

reduce the number of pollen grains in the

atmosphere, but as a recent study done in

Vinnitsa shows, preventive measures must

occur over wide territories due to long-dis-

tance pollen movement.

Method: Pollen counts were obtained at

Vinnitsa National Pirogov Memorial Medi-

cal University (VNMU) in 2009–2011 on

daily basis and in 2012 on a bi-hourly

mode employing volumetric methods using

a Burkard trap on the roof at 25 m height

above ground.

Results: Years 2009 through 2011 showed

stable Ambrosia pollen seasons in Vinnitsa

onset in the first 10-day period of August

and a peak August 25–27. The second

maximum is usually seen in the second

10 day period of September.

Pollen count using a bi-hourly mode in

Vinnitsa in 2012 showed constant increase

of airborne ragweed pollen concentrations

during the day at 1PM and at night at 1

AM. While Ambrosia pollen release occurs

at mid-day, another peak may occur due to

pollen influx from other areas. Analysis of

weather conditions determined that the rag-

weed peak (100 p.g/m3) on August 25 was

due to pollen migrating to Vinnitsa at

around 1 a.m. from areas 117 km south of

Vinnitsa. The seasonal peak for 200 p.g./m3

due to warm autumn was shifted to Septem-

ber 18, 2012 with the local pollen peak col-

lected at 1 p.m. and a night pollen fraction

coming from 75 km southeast of Vinnitsa.

The efficacy of ragweed prevention control

measures taken by the Vinnitsa State Quar-

antine Inspection around the city before the

Ambrosia season-2012 was likely decreased

due to long distance migration of pollen.

Conclusion: Ambrosia pollen season in

Vinnitsa occurs during the first 10 day per-

iod of August with peaks in the third

10 day period of August and second 10 day

period of September. Airborne ragweed pol-

len grains collected in Vinnitsa can be come

from both local sources and from airborne

pollen originating over 100 km south of

Vinnitsa. Efficacy of local ragweed eradica-

tion projects may be adversely impacted by

airborne migration of ragweed pollen. To

determine the exact sources of ragweed pol-

len meteorological models are required.
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Threshold computation: first results from

the patient′s hayfever diary

Berger, UE1; Smith, M1; Bastl, K1; Kmenta, M1; Jaeger,

S1; Karatzas, K2; Bergmann, K-C3; P�aldy, A4; Sikoparija,

B5; Thibaudon, M6

1Department of Oto-Rhino-Laryngology, Research Unit
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of Vienna, Wien, Austria; 2Informatics Systems &

Applications Group, Department of Mechanical

Engineering, Aristotle University of Thessaloniki,

Thessaloniki, Greece; 3Charite, Allergy-Centre-Charite,
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Health, Budapest, Hungary; 5Laboratory for Palynology,
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Background: The Patient′s Hayfever Diary

(PHD – www.pollendiary.com) is a free

web-based service for people suffering from

pollen allergy that is currently used in 13

European countries and exists in 10 lan-

guages. PHD users report their pollen-

induced symptoms and medication use on

a daily basis. PHD users also enter their

geographical location so that their symp-

toms can be compared with pollen levels

recorded at the nearest pollen-monitoring

station in the European Aeroallergen Net-

work (https://ean.polleninfo.eu/Ean/). This

allows users to identify aeroallergens that

they are likely to have been exposed to,

and for research into thresholds of aeroal-

lergens (i.e. the number of pollen grains

per cubic metre of air necessary for causing

symptoms).

Method: Daily PHD symptom scores and

corresponding pollen data for 2009–2012
were analysed. The number of registered

PHD users was 26 002. The total number

of points related to ocular, nasal and respi-

ratory symptoms and medication use ran-

ged from 0 (no symptoms) to 26. PHD

users were said to be ‘allergic’ if their

symptom scores were correlated with levels

of a particular pollen type. A symptom

score of 15 was deemed to be ‘high’.

Results: Analysis of symptom scores

entered into PHD from different biogeo-

graphical areas confirms the hypothesis

that sufferers inhabiting areas with higher

atmospheric concentrations of certain pol-

len types have a higher tolerance. For

example, when comparing symptom scores

and atmospheric concentrations of ragweed

pollen, it was found that Serbian users

required a much higher pollen load to

reach a ‘high’ symptom score than Aus-

trian users.

Conclusion: The pollen count is considered

to be a proxy for exposure to aeroaller-

gens. Threshold values are important for

sufferers because they can use them to

manage symptoms and interpret pollen

count information. This knowledge is also

useful for general practitioners and aller-

gists as it provides corroborative evidence

for diagnosis. PHD is the key to solving

the perpetual discussion about thresholds

for aeroallergens. We emphasize that the

thresholds for alerts vary from region to

region. Our goal is for pan-European cov-

erage of PHD. The data from which will

be used to compile European threshold

maps for allergy-relevant airborne parti-

cles. On this premise a smartphone appli-

cation that can provide ‘personalised

pollen information’ will be published in

March 2013.
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Evaluation by scanning microscopy of

the adhesion of particulate matter on

athmospheric pollen
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Background: In western countries, the

atmospheric urban pollution originated by

increased number of transport vehicles, has

adverse effects in human health in other

hand pollens is one of the most important

cause of respiratory allergy1. Several stud-

ies suggest that a high prevalence of aller-

gic respiratory diseases could be due to the

interaction between pollutants and pollens

in cities2,3. Particulate matter (PM) and

Diesel exhaust particles (DEP) act synergis-

tically with allergens, increasing the pro-

duction of proinflammatory cytokines and

its combination with antigens trigger aller-

gic symptoms2. The PM from pollution of

the surface of the pollen in the atmosphere

may trigger the pollinosis, because the con-

comitance of particles promotes an inflam-

matory reaction4.

Objective: This scanning electron micro-

scope study on pollen, evaluates the pres-

ence and chemical composition of particles

on its surface.

Method: Samples were prepared from

atmospheric PM collected in 2012 from an

air intake filtration system (Andersen high

volume samplers) in Mexico city. The sam-

ples was removed from the reusable surface

filters by in the polluted environment.

After the pollen was collected and pro-

cessed according to the conventional tech-

nique for Scanning Electron Microscope

(SEM), and observed in a SEM

JEOL35CF of the Chemistry Fac.of

UNAM. In addition, chemical composition

of particles adhering to pollen was ana-

lyzed by X-ray microanalysis (EDS).

Results: The pollen grains shows in SEM

have size ~20 mm. The ultrafine PM to

submicro order are found highly adsorbed

on the surface of the pollen. These parti-

cles have sizes ranged from a few microme-

ters to >100 nm. The pollen grains not

exposed to PM (control), present a clean

surface in contrast the pollens exposed to

contaminant presents a large number of

PM adhered to their surface.

Several particle were found on surface of

pollen: P, Pb, Si. Al, Fe, C, Zr, S, K, Mg

Conclusion: Particulate matter adsorbed

on the surface pollen may affect the devel-

opment of respiratory allergy, because the

grain size of pollen is sufficient to deposit

there, and its sculpture can help to get

hung up, and then the grain can act as a

vector for them. The PM are too small

(submicro order) to deposit in upper respi-

ratory airway or the eyes where the pollen

grains can fall. These particles contain par-

ticles as C, Si, S, Zr, P, Al, Pb, Fe and

others, that can interact with pollen grains,

leading to an increase release of antigens.
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