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ABSTRACT

Background=igE-mediated egg allergy presents as one of the mastnom foodallergies in
children Measurement of egg whitgpecific IgE levelsn serum or skin prick testas been
shown to be a poor predictor dinical allergy toraw egg white, andlsoto baked or cooked
egg. Recent.developments in component resolved diagfo&2) technology have enabled
us to improvertthe way in which we diagn@sel predicpeanutallergythrough examining

IgE specifieity-to individual peptides.

Objectives: We aimed to investigate whether egg CRD could improve current methods to

diagnose various egg allergy phenotypssvell as predict the development of tolerance to
egg.

M ethods:"Using the HealthNuts cohort of food challenge-proven egg allergic and egg
sensitisd.tolerantage matched 12 month infants with longitudinal follow-up at 2 and 4 years

(n=451), we measured serum egg white, Gal d 1, 2, 3, and 5 specific IgE using ImmunoCAP.

Results: Gahd-I=sensitisation increased the risk of persistent egg allergy by 2.5-fold. The
production‘of specific IgE to all four egg allergens (Gal d 1, 2, 3 or 5) increasesktloé ri
having persistent raw egg allergy 4-fold (OR 4.19 (95% CI: 1.25-14.08 dd\hot find any
improvements of using Gal d 1, 2, 3 or 5 to diagnose current egg allergy compared to egg

white sIgE

Conclusion: Sensitization to multiplegg allergens Gal #l, 2, 3 or 5 may be a prognostic
markerthateould be useful for patient management mlaohtifying individualsat risk of

developing'persistent egg allergy

Key words. Egg allergy, baked egg allergy, diagnosis, prognosis, tolerance, HealthNuts, IgE,

component resolved diagnostics, ovomucoid, ovalbumin
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Abbreviations:

OFC: Oral Food challenge

ImmunoCAP FEIA: ImmunoCAP fluorescence enzyme immunoassay
CRD: Component Resolved Diagnostics

SPT: Skin'prick.est

sIgE: Specific immunoglobulin E

PPV: Positive predictive value

ROC: Receiveroperating characteristic

AUC: Areaunder curve

I ntroduction

IgE-mediated raw egg allergy presents as one of the most common food allergies in young
infants in thedevelopedworld, affecting up to 9% of infantsompared to other major food
allergies—stich as peanut (3%), and sesame (b.8%VYhile egg allergy in infancyften
resolves, approximately 20% of egg allergy persists into later childhood and these inslividual
are at continuing risk of potentially severe reactioMagnosis of egg allergy is relatively
straightforwardy, when there is an unequivocal history of clinical readtobbowing egg
ingestion, however, can be more complicated when the clinical history is not clearly defined
or in children'who are yet to be exposed to egg. Whiles&gyprick test §PT) and specific

IgE (sIgE)"canbe used for diagnosis, the accuracy of these tests ‘are am an oral food
challenge “remains the gold standard. Furthermore, the use of these current tests as a

prognostic indicator ofasolution is limited®”.

We previouslyshowedthat component resolved diagnostics (CRD) for peanut allergy using
Ara h 2 spegific IgE (sIgE) in a 2 step algorithm significantly reduced the needatdood
challenges for the diagnosis of peanut all&rilye have also shown that the sensitivity of egg
white sIgE and SPTis low®. By contrast,ability to tolerate baked egg offers a potential
predictor of transient egg allergy, withfants who are unable to tolerate baked egg biereg
times less likely to develop toleranteThis is important considerg that the current
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managementor egg allergy is strict avoidarnteHowever, ecent developments suggest this
does not apply to all phenotypes of egg allergy. It has been reported that up to 80% of infants
and children with raw egg allergy are tolerant to the baked form &f Bgbowever egg

white SPT and slglhresholds are poor predictors of baked egg allergy as we have not been
able to idenfy-thresholds with 95% PPV to baked egg allergy. Prediction of egg allergy
phenotypegbaked egg allergic versus tolerant) would be useful for providing prognostic
information to the clinicianThus accurate diagnosis and prognosis of all forms of egg allergy

is important for correcpatient management and aviogl time consuming and costly oral

food challenges.

Several recentlinical cohort studiehave suggested that the use of CRD may be useful in
both diagnosis and prognosis of egg alletgywever,it is still unclear whether it is effective

due to conflicting results from these small clinical studies which did not consistently use the
diagnostic.gold.standard of an oral food challenge to define egg ali&tgy

Ovalbumin (Gal d 2)s the most abundant protein in egg white (5484)ile ovomucoid (Gal

d 1) makes up 11% and is thgpothesised to be thredominant egg allergen due to its heat
resistanipropertiescompared to ovalbumin which is heat labil@he role of sensitization to

Gal d 3ortheegg yolk allergen Gal d 5 has not yet been well characterised ialleggic
individuals To determine whether egg CRD could i) improve the diagnosis of raw and baked
egg allergy-andii) predict the prognosis of egg allergy later in liéemeasured specific IgE
levels to each of these egg allergenshim HealthNuts cohouf food challengegroven egg

allergic and'sensitisedlerant age matched children
Methods

Selection of subjectsfor component resolved diagnostic testing

A subset:0#51.sUbjects were selected from tHealthNuts cohort for this studfigure 1}°
based on the availability of sufficient volumesptdsma Median age wa$2 and 14 months
at the time"of“SPT and OFC respectively [rangesl31and 11.820 months]).Subjects
selected.forthis study were challenged to egg at the Royal Children’s Hosfathburne.
OFC was perfermed according standardisegrotocols'® in all subjectsto confrm egg
allergy status.Egg allergic infants (n=297had a positive SPT 2mm to egg and an
unequivocal objectivallergic reaction during OFCEgg sensitised toleranhfants (n=97)
had a positive SPP2mm to egg and a negative OFC. Healthy control infanése ron
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116  sensitsed, and nomllergic (n=57) with a negative SPT (wheal Omm) to peanut, egg, sesame
117  and cow’s milk together with a negative egg challenge outdéngeire 1) A total of 451

118  plasma samples from age matched participants of the HealthNuts study were analysed.
119  Recruitment and follow up at age 2 yearsand 4 years

120  All infants withichallengeconfirmed egg allergy at 12 months of dgem the HeatlhNuts

121 studywere invited-to participate in an additional baked egg OF@ study methods have

122 been previously describ&d\ frequent reason fadeclining the baked egg OFC was because

123 parents reported that infants were already consuming and tolerating foods ngnbaiked

124  egg. Therefore tolerance to baked egg at 1 year of age was defined as a negative baked egg
125  OFC result,orgparental report of tolerance to baked egg in those who declirmkéoeegg

126 OFC.

127 At 2 years of age, all children with egg allergy who had been offered a baked egg OFC, even
128 if they did_net.participate in the baked egg OFC, were invited to return for folovAt

129  follow-up, participants undertook repeatv egg OFCs, SPTs, and sIgE teBtem 297 egg

130 allergics atragel, we were able to establish the age 2gg allergyputcomes for 125 of the

131  infants, of whieh 60 had resolved their egg allergy and 65 persisting with their egg &llergy.

132 the 297"egg allergic infants we were able to determine 2d&twere baked egg tolerant and

133 18 were baked egg allerglmased on parent report of baked egg ingestion in 106, while the

134  remaining 158 received a baked egg OFC to determine their outcomes.

135 At 4 years of age, all children with egg allergy undertook repeat raw egg OFCs,a88ETs

136  sIgE tests o confirm their current egg allergy stakwem 297 egg allergics at age 1, we

137  were able tosestablish the ag®utcomes for 248 of the infants, of which 208 had resolved
138  their egg allergy and 40 persisting with their egg allexthyollow -up OFCs wez conducted

139  irrespective of previous or current SPT and sIgE results and severity of pré&alis

140  reactionsAll clinical staff performing OFCs were blinded to previous history of reaction and
141 sIgE and SPT results-urthermore, we have previously reportdtht there are few

142  demographic differences betwetmod allergic children who did and did not attend the study

143 clinic atage 4 yeat§ Attendees were more likely to have Australlzorn parents, eczema at

144 age 1 war, and other allergies at age 4 years. We also determined that there are no

145  demographic differences between those loss at fallpwand those included in this study.

146

147  Predefined criteriafor a positive oral food challenge

This article is protected by copyright. All rights reserved



148  Subjects received increasing doses of the suspected food allergen at 15 minute urglvals
149  they received the equivalent of 60g of e@gked egg challenges weme the form of a

150  muffin equivalent to a cumulative dose of 10 g of whole egg. The food challenge was stopped
151  if an objective allergic reaction was observed that fulfilled the predetermined stopping criteria
152  from the=study~protocol i.e. at least one of the following: three or more concurrent non
153 contact hives ‘(urticarial lesion) lasting for more than 5 min, perioralpenorbital

154  angioedema, vomiting (excluding immediate pogiestion gag/vomits), or evidence of

155 anaphylaxis as defined by the Australian Society of Clinical Allergy and Immunology
156  (evidence of circulatory or respiratory compromise) within 2 h of thedaseé within the

157  food challeng¥.

158  Plasma collection and aller gen-specific | gE analysis

159  Blood was collected into a sodium heparin tubarg¢&dt) 12 hours after the last dose of the
160 OFC. Theblood was centrifugated off at 700g for 10 minutes within 2 hours after the blood
161  was taken and the plasma was collected and froz&6°at until use.

162  AllergenslgE*was measured with the ImmunoCAP System FEIA (Phadiadpsala,
163  Sweden). Plasma sample#sm our age 1 cohort waanalysedfor IgE to whole egg, and

164 major egg.allergens Gal d 1, Gal d 2, Gal d 3, and Gal d 5.
165  Statistical’Analysis

166  Populationprevalences were estimated as observed propottiahsvere compared between

167  groups using the tweample zest for proportions. Egg white sIgE, Gal d 1, and Gal d 2 sIgE
168  had skewed distributions so we report summaries of the distribution of all sighine®a&nts

169 as the median and interquartile range. We studied the association between egg allergen
170 component sIgE and the risk of raw, baked and persistent egg allergy by generating the
171  receiver _operating characteristic (ROC) curve based on empirical sensitivities and
172  specificitiessforya range of cufffs values for slgE measurements. We report the area under
173  the curves(AUEC) along with 95% confidence intervals for the corresponding population
174  quantity based on the asymptotic standard error (ASE). We alse tngoestimated positive

175 and negative Jlikelihood ratios, as their interpretation is not dependent on thdyingder

176  disease prevalence or, equivalently, the-tpst probability that an individual is allergic,

177  which potentially permits the reader to trarsfresults to their own patients and the

178  corresponding population a full discussion of the role of the likelihood ratio and

179  interpretation of thresholds is given by Roberts and Yaélositive predictive values (PPVs)
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were calculated for a series of gooment IgE thresholds based on the estimated positive
likelihood ratio (sensitivity / (E specificity)) using previously published estimates of the
population prevalence of egg allergy from the same (HealthNuts) study. Confidencaisnte

for the estimad PPV’s were generated by applying Fieller's Theorem to the positive
likelihood-ratiorLogistic regression was used to model the association between the risk of
having persistent raw egg allergy and the measure of sensitization to each of gen aller
conmponents by assuming a linear relationship between the log odds persistent egg allergy and
the magnitude of sensitizatioAll statistical analyses were performed using Stata release
13.0 (StataCorp, College Station, Texas).

Ethics

Ethics appreval'wasbtained for the HealthNuts study from the Victorian State Government
Office for Children (reference no. CDF/07/492), the Victorian State Governnegarbnent
of Human 'Services (reference no. 10/07), and the Royal Children’s Hospital HuneamdRes

EthicsCommittee (reference no. 27047).
Results

Clinical featuresof the study cohort

Egg allergic<nfants were more likely to have current eczema (52%) companeégg
sensitized infants (15%), p<0.05 (Table 1). Egg allergic infants were rkehe o haveco-
existent sensitisation to other foods (47%), and were also more likely ttetggcalo other
foods (20%) compared to egg sensitised tolerant infants (10%). There were nenddger
observed (in the rates of family history of eczema or food alletggésween the clinical
phenotypesNo,differences in demographics data between the subjects for whom blood

samples were not available (Supplementary Table 1).

We report that97.3% (n=289) of egg allergic infants had detectable egg white sIgE (
0.1kUA/I), compared to 83.5% (n=81) of egg sensitised tolerant infants. Egg alldegitsi

were more likely to be sensitised to Gal d 1 and Gal tah sensitiseetolerant infants
(67.9% lvs_32.1% and 88.6% versus 48.1% (Figure 2). Less than 8% of all egg sensitised
infants (irrespective of allergy status) were sensitised to Gal d 3 or Gal d 5.

Using component testing to predict long-term outcomes of egg aller gy

This article is protected by copyright. All rights reserved



209 To determine ileggCRD at age 1 year was able to predater resolution oégg allergy we

210 plotted a ROC of each allergen component Idoelraw egg allergic infants at 12 months
211  against outcomes of egg allergy 4 yearsof age (n=208 resolved eggllergy and n=40

212  persistent egg allergicGal d 1 and Gal d Bad moderate ability tpredict persistence of egg
213  allergy at4+yearsvith an area under the curve (AUGH0.73 P5% CI: 0.630.83] and 0.75

214 [95% 0.660.85] respectively (Figurea Table 2). Egg white slgEremainedthe best

215  predictor of persistent egg allergyith an AUC of 0.8395% CI: 0.750.91] An egg white

216  slgE cut off of 11.0 kUA/I had a specificity of 95% and a sensitivity of 45%, accurately
217  predicting the persistence of almost half the number of raw egg allergies at dlgle@tsthe

218  same specificity, a Gal d 1 cut off of 3.45 kUA/I and Gal d 2 cut off of 6.11 kUA/I provided a
219  sensitivity ©f 835% [95% CI. 269%] and 43% [95% CI: 252%] respectively, and did not
220 increase the performance compam@edg white sIgE.

221 Prediction of persistent versustransient egg allergy

222  Plots of the predictedrpbability of persistent raw egg allergy based sigE at age 1 are

223 displayed inFigure 3b.We found that the Gal d 1 cunig“tighter” (shifted left of egg white

224  curve) compared to Gal d, 2and suggestan associatiorwith persistenh egg allergy A

225 logistic regression found that infants sensitised to either Gal d 1 or Gakde2nare likely

226 to have persistent raw egg allergy at 2 ye®® (2.3, p=0.02; andOR 3.4, p=0038

227  respectively)however, onlyGal d 1 was associated with long term persistence of raw egg
228 allergy at 4 years(R 2.5, p=0.02) compared to Gal d 2 (OR 0.67, p=0.50) (Ta&)le

229  Furthermorepwe observed that Gal d 5 was strongly associated with persistent egg allergy

230 (OR 6.89, p<0.01), however was only 9 subjects in this group for comparison.
231  Senditisationste.multiple egg aller gen components predicts natural history of egg allergy

232 Sensitisation taall four eggallergen componeniscreased the risk qiersistentegg allergy
233 (OR 4.19, p=0.00). The rate of resolution of egg allergy in infamiso weresensitised to
234 only oneegg allergen was 60% at 2 yeafsage with that number increasing to 93% by 4
235 years(Figure 4):Therate ofresolutionwas significantly lowein infants sensitised to three
236  egg allergenswith resolution of egg allergy in only 27%G 2 years, and 65% by 4 yeaidl.
237 egg allergic infants whowere sensitised to all four eggomponentshad persistent egg

238  allergy, with no infants having resolution efg allergiedy 2 years, or 4 years.

239  Egg component ImmunoCAP testing to diagnose current phenotypes

This article is protected by copyright. All rights reserved
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For raw egg allergy, measurement of Gal d 1, and Gal d 2 sIgE provided recensorope
curves (ROC) with an area under the curve (AUC) of 0.83 [95% CI-@& and 0.63

[95% CI. 0.6067] respectively, however, the AUC of egg white slg was 0.89 [95% CI:
0.8540.92] indicating that it remains the most accurate way to diagnose raw egg allergy at 1

year of age"(Supplementary Figure 1a and Supplementary Table 2).

For baked egg allergy, Gal d 1 and Gal d 2 provided ROCs with an AUC of 0.65 [95% CI:
0.610.70] .and..0.77 [95% CI: 0.73.81] respectively for diagnosis of baked egg allergy
(Supplementary. Figure 1b), however, egg white sIgE generated the best ROC with an AUC
of 0.80 [95% CI:.0.76-0.84].

Discussion

This is the_ first study t@ssesshe utility sIgE against egg allergen componetatgredict
both egg allergy phenotype (baked allergs. tolerant) angpersistehvs. transientraw egg
allergy in arpopulation setting. Using the gold standard of oral food challengesfirm egg
allergy, wefound that sensitisation to egg allergen componeatty in life can aid in
predicting/theoutcomes of egg allergy in childhao@ihe production of specific IgE tall
four egg allergercomponentsGal d 1, 2, 3 or 5Sincreased the risk of having persistest
egg allergy=by 4old. Of the individual allergemomponentsGal d1 sensitisation was the
best predictor opersistent egg allergwith a 2.5fold increase in risk of persistent egg
allergycompared to no Gal 1 sIgE. These findings may haweportant clinical implications
as they allowidentification of those likely to have resolution of egg allergy by 4 years
Furthermorexthey may provide help inform on the individual's ability to toleratedbedg,

and not mnecessarily avoidll forms of eggs.

Our findings demonstratthata large proportiorof infants allergic to raw eggre sensitised

to egg whiteallergencomponerd but not egg yolk allergen (Gal d 5\s expectedGal d 2
was the predominant egg allergemth 88.6% cohort sensitisecompared to only 48.1%
sensitised to Gal d. However,mostinfants sensitised tdGal d 2 alonehad transient egg
dlergy, with_ 90% becoming toleraibly age4 years Gal d 1 unlike Gal d 2js afairly heat
stable molecule with relative resistance to digestion by proteirashtis postulated to be
the dominant egg allergEn?®. We found that there was a left shift in the Gal d 1 probability
curve from the baseline of whole egg white in predicting persistent eggyakemthermore,
sensitisation to Gal d 1 alone increased the risk of persistent egg allergy by 2 %ntious
challenge confirmed cohort. Thstrongestrisk factor for persistent egg allergy was
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sensitigtionto all 4 egg allergenomponentswith an OR of 4.19. Evaluating the diversity of
IgE binding to egg allergecomponert allowed us tadentify for persistent egg allergy, and

may prove to be a useful tool for prognostic prediction of egg allergy.

Component testing for the diagnosis of current egg allergy in our population cohort remained
inferior to" whole eggsigE testng. Althoughsmaller studieswith clinical cohortshave
evaluated thetility of Gal d 1 sIgE level$or egg allergy diagnosend found ito beslightly
superior.teegg.whitein predicting tolerance to raw and heated*&g§?, we found that the
bestROC with.an AUC of 0.89 wasvhole egg whitesigE compared to Gal d 1 and Gal d 2
(AUC of 0665 and 0.833IgE respectivelyin our population cohort. EgglgE also provided

the best sensitivity in our cohort, as previoudgscribed Compared t@an egg whiteslgE
95% PPV level of 1.70kUA/la cut off of 1.97kUA/I Gal d 2 sIgE was the next best predictor
of currentraw.egg allergy, with an equivalent specificity of 98% and a sensitivity of 31%,
while a Gal.d 1cut-off of 1.39kUA/l only provided a sensitivity of 21% aken as a whole, in
line with previeusly published ddfa™ 2%, Gal d 1 and Gal d 2 sIgE levels offer amiditional

value aboverstandamw egg white sigEesting in distinguishing patients with or without

raw eggallergy.

Ingestionsof-baked egoroductsis well tolerated and safe in most patients with egg affergy
19 We found thasIgE toegg allergen components Gal éBland 5 did not improve the
ability to predictbaked egg challenge outconaesl that egg slgiEemainedhe best predictor

of ability to tolerate baked egg challenge, as our groappreviously publishetl The
aforementionedsstudies by Andbal, Hanedaet al, and Benhomaut al alsoexamined the
utility of Gal d 1slgElevels to diagnose baked egg allergy, and found that it was superior to
egg white sIgE. However, our study did not find that Gal d 1 or GalgR2weresuperior to

egg white sIgE, and the sensitivity of these components was less than half ofjegg sl
Although previousstudiessuggest that Gal d 1 sIgE levels may be superior tslggglevels

to predict baked, egg tolerance, it is important to note that these stadbdeated egg in a
form without a wheat matrixyhich couldexplain thedifferent findings comparedavith our
study. This_issifportant as the wheat matrix may help reduce allergenicity of tHeardg
thus alter'the predictive values @&l d 1sIgE Lemonmuleet al looked at the utility of Gal

d 1 and Gal d 2 sIgE levels in a cohort challenged to baked egg in a wheat matrix and found
that these components were also poor predictors of baked egg “alléngyunological
predictors of baked egg challenge outcomes remain elusive, and although theCide of

This article is protected by copyright. All rights reserved



304
305

306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321

322
323
324
325
326
327
328
329
330

331
332
333
334
335

may aid in the prediction of egg allergy phenotypes, oral food challenge remains the only

means of conclusively establishing baked egg tolerance.

The strengths of this study include the large cohort of challenge proven egg allergic and
tolerant children. True population negative controls (sensitised tolarmhnon sensitised

non allergic_infants) providedbetter evaluation of the performance of these tests as a
screening'tool for diagnosis of egg allergy and prediction of natural history. Thepithel

first study to.present data on egg white sIgE in combination with egg allergen carspome

all subjectsA limitation of this study is thatve have only examined outcomes between 1 and

4 years offage, so may not be generalised to diagnosis or natural history of egg allergy at
other ages. ‘Our data are populatimsed and may not reflect specialised clinical practice.
However, our results are likely to be useful in a community setthgyemost children with

food allergywillpresentin earlylife (up to 8.9% of Australiat2 month oldnfants have egg
allergy)'?, andtesting for egg allergpy age 1 year is common in clinical practiééthough
current standardIgE as well as component resolvejE diagnostics evaluate resposage
proteins, epitope mapping evaluates IgE binding to specific segments of proteins, and offer
more precise meod for determining thegg allergy phenotyped. it is possible to identify

which subset of linear epitopes results in more persistent or severe allergyld provide a

potential sereening tool to identify subgroups of egg allergy.

In conclusionsalthoughwe found thatcomponent resolved diagnostics remains inferior to
current testing methods in the diagnosis of egg allergy, its use in the aid of detgrminin
prognostic-outecomes could be important for patient management. By proaidieghod for
saeening /those at risk of developing persistent egg allergy and those likesvétopl
tolerance.These patients would then be targeted for treatment interventions as they become
available.
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425

Egg Allergic (n=297) Egg Tolerant (n=152)
All Egg Resolved | Persistent All Egg Egg Non-Egg
Allergic by 4yo at4yo Tolerant Sensitized sensitized
(n=297) (n=208) (n=40) (n=152) (n=97) (n=55)
Males (%) 54% 54% 45% 49% 53% 44%
Co-existent Sensitization to eqg 79% 78% 82% 13%** 19%** 0%**

and one or more other foods at
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lyo” (%)

Co-existent Food Allergy to egg 21% 16% 21% 7%** 10%** 0%**

and one or more other foods at

lyo” (%)

Current Eczema at 1yoi(%) 52% 38% 23% 22%* 46% 15%**

Family History of Eczema (%) 43% 42% 46% 36% 39% 41%

Family History of Food Allergy 13% 14% 12% 10% 11% 9%

(%)

Gal d 1 sIgE, med (IQR, kUA/) 0.06 (G 0.03 (6 1.93(0.03 | 0(00.03) 0.00 (0,0.13) | 0.00 (GO)
0.95) 0.43) 5.56)

Gal d 2 sIgE, med (IQR, kUA/) 0.66 (0.22 | 0.50 (0.17 | 3.99 (0.76 | 0.03 (60.2) | 0.14 (0.030.35) | 0.00 (GO)
2.72) 1.52) 16.4)

Gal d 3 sIgE, med (IQR, KUA/I) 0 (0-0.02) | 0.00 (G0) | 0.00 (G0.02) | 0.00 (GO) 0.00 (G0) 0.00 (G0)

Gal d 5 sIgE, med (IQR, kUA/I) 0 (0-0.04) | 0.00 (G0) | 0.00 (G0.04) | 0.00 (GO) 0.00 (G0) 0.00 (G0)

426  Tablel. Clinical features of the study group

427 *p <0.05,** p< 0.001 compared to egg allergic group

428 " Other foodsstested were peanut, sesame, shellfish and cow’s milk

429

430 Table 2"Sensitivity and specificity of various cut-offsfor the prediction of egg allergy

431  resolution at.4yo comparing persistent egg aller gics (n=40) versusresolved egg allergics

432 (n=208)

433
Cut-off PPV (95% Cl) | Sensitivity % | Specificity % | PLR* | NLR
(KUA/) (95% ClI) (95% Cl)

Egg WhiteslgE
> 0.35 19 (1720) 95 (8399) 21 (1527) 1.20 |0.24
>117 31 (2636) 90 (7697) 61 (5468) 231 |0.16
>1.70 33 (27-40) 85 (70-94) 67 (61-74) 253 |0.19
>11.0 64 (43-81) 45 (29-62) 95 (91-98) 936 | 053
>20.0 82 (4896) 33(1950) 99 (95100) 225 |0.68
Gal d 2 sIgE (Ovalbumin)

>0.35 21 (1823) 83 (6793) 39 (3246) 1.34 | 0.46
>1.97 35 (26-43) 63 (46-77) 78 (71-83) 273 | 0.647
>6.11 61 (40-78) 43 (27-59) 95 (91-97) 804 |o061
> 22 82 (3797) 23 (1138) 99 (9599) 234 |0.78
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434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457

458

459
460

Gal d 1 slgE (Ovomucoid)
>0.35 29 (2336) 65 (48-79) 92 (6476) 2.18 [0.50
>1.39 42 (30-55) 55 (36-69) 86 (81-91) 395 |053
>5.95 72 (37-91) 25 (13-41) 98 (95-100) 13.0 0.76
>12.7 86 (2699) 10 (324) 100 (98100) |31.2 |0.85

* PLR is the positive likelihood ratio calculated by (sensitivitgfEcificity)) and indicates the

likelihood of having raw egg allergy the sensitivity of the changes

N NLR is;the negative likelihood ratio calculated by-¢@nsitivity)/specificity)) ad indicates

the likelihood of not having raw egg allergy

Table 3. Sensitisation to egg allergensat 1 year asrisk factorsfor persistent egg allergy.

Early sensitisation associated with risk | Adjusted OR” | 95% CI p-value
of persistent egg allergy at 2yo

Resolved egg allergy by 2yo (n=60) 1

Sensitisation to all components (n=65) 2.30* 1.31-4.03 0.004
Gal d 1 sensitisation (n=39) 2.31* 111-4.84 0.020
Gal d 2sensitisation (n=65) 3.48 1.0711.29 0.038
Gal d 3 sensitisation (n=5) 0.68 0.153.05 0.617
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461
462

463

464
465

466
467
468
469

470
471
472

473
474

Gal d 5 sensitisation (n=8) 5.41 0.6247.77 0.128

Early sensitisation associated with risk | Adjusted OR” | 95% CI p-value

of persistent egg allergy at 4yo

Resolved egg allergy by 4yo (n=208) |1

Sensitisation,to all components (n=39) 4.19* 1.25-14.04 0.007
Gal d Lsensitisation (n=29) 2.50* 1.15-5.17 0.020
Gald 2sensitisation (n=39) 0.67 0.202.19 0.504
Gal d 3isensitisation (n=6) 1.89 0.586.11 0.289
Gal d 5 sensitisation (n=9) 6.39 2.0320.09 <0.001

AOne adjusted®model included all four components therefore OR are adjusted for other component

sensitisation. Sensitisation to all components versus no sensitisation were examirsdlgepar

Figure L egends

Figure 1. Selection of subjects for component resolved diagnostic testing

Figure 2. Proportion of 1 yearld infants sensitised to egg allergen components.aliggyic
(vertical stripebars) and egg sensitised tolerant infadtdtédbars) defined as a SPImm.
Egg whitesRASE0.1kUA/I is used as a reference range to calculate the proportion of infants
sensitised to each of the components (kUA/).

Figure 3a-b. (a) ROC of Egg Allergen Components testing fersistenegg allergy at 4
years oldjb) Predictive probability curve of Gal d 1 (red triangles), Gal d 2 (green squares),
and Egg White sIgE (blue circles) in determining persistent egg allergy.

Figure 4. Thesrate of tolerance development to raw egg at 2 years ¢fagel dotsland 4

years ofage(squaresiiepending on the number of egg allergens sensitised at age 1.
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