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ABSTRACT

Background: Eczema (atopic dermatitis) is associated with areised risk of having IgE antibodies.
IgE sensitization may occur through an impairea $ldrrier. FilaggrinELG) mutation is associated with
eczema, and possibly also with IgE sensitization.

Objective: To explore the longitudinal relation between prestteczema and/dfLG mutation and IgE
sensitization in childhood.

Methods: A total of 3201 children from the BAMSE birth catoecruited from the general population
were included. Regular parental questionnairestififssh children with eczema. Blood samples were
collected at 4, 8, and 16 years for analysis ofi§ipdgE. FLG mutation analysis was performed on 1890
of the children.

Results: Preschool eczema was associated with IgE sengitizat both food and aeroallergens up to age
16 (overall adjOR 2.30; 95%CI: 2.00-2.66). Thiscgsgtion was even stronger among children with
persistent preschool eczenrd.G mutation was associated with IgE sensitizatiopganut at age 4 years
(adjOR 1.88; 95% CI: 1.03-3.44), but not to othrgens up to age 16 yeaFd.G mutation and

preschool eczema were not effect modifiers foragociation between IgE sensitization and preschool
eczema oFLG mutation, respectively. Sensitized children withgzhool eczema were characterized by
polysensitization, but no other specific IgE sénafton patterns were found.

Conclusions. Preschool eczema is associated with IgE sensdizat both food and aeroallergens, up to
16 years of agd=LG mutation is associated with IgE sensitizationgarut, but not to other allergens.
Sensitized children with preceding preschool eczareanore often polysensitized.

K ey messages

» Preschool eczema is positively associated withskgfisitization to food and aeroallergens up to
age 16 years and this association is even str@meng children with persistent preschool
eczema.

» FLG mutation irrespective of eczema is positively agged with IgE sensitization to peanut at
age 4, but not to other food or aeroallergens w16 years. This finding implies tiatG
mutation without preschool eczema does not segtatoa major role in IgE sensitization.

» Sensitized children with a history of preschoolesna are more often polysensitized.

Capsulesummary

Preschool eczema is associated with IgE sensdizédi food and aeroallergefd.G mutation is
associated with IgE sensitization to peanut, btibtiwer allergens. Preschool eczema is associathd w
polysensitization among sensitized children.

Key words

Allergens, atopic dermatitis, birth cohort, filaggrfood allergy, IgE, peanut, population, senatian,
skin barrier

Abbreviations
adjOR: adjusted Odds Ratio

Cl: Confidence intervals
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FLG: Filaggrin gene

GEE: Generalized estimating equations
HDM: House dust mite

OR: Odds Ratio

PSE: Preschool eczema

Word count:
3,758
TablesFigures:
6
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TEXT

INTRODUCTION

Eczema (atopic dermatitjsis an inflammatory skin disorder, commonly withset during the first 2
years of life. Approximately 15-30% of children a2d 0% of adults in industrialized countries are
affected? Eczema is associated with IgE-mediated food afl2and one third of children with eczema
will later develop asthma and/or rhinitis, the stled atopic march.

In 2003, Lack et al demonstrated that the use iof@leparations containing peanut oil was assatiate
with peanut allergy in children. They concluded tigi sensitization to peanut protein may occuotigh
application of peanut oil to inflamed skiefect skin barrier function in patients with eemeallows
penetration of allergens, irritants and bact®fifus, sensitization to allergens may occur viadifective
skin barrier and has been suggested to initiatatibgic marcH.Brough et al demonstrated that peanut
antigens in dust were associated with increas&dfifgE sensitization to peanut and peanut alléngy
atopic children. The risk was higher in childreritwa history of eczema and severe eczéma.
Loss-of-function mutation in the filaggrin gerfeLG) increases the risk of eczehaad also of IgE
sensitization according to a systematic reviewmaeth-analysis® However, recent studies evaluating the
association betwedrl.G mutation and IgE sensitization, and including etaeas a covariate, present
conflicting results’™ TheFLG gene encodes an epidermal protein which playy adte for skin barrier
function® FLG mutations, in the absence of eczema, have beewnsiocbe associated with peanut
allergy!’ In addition, early-life exposure to environmemiahnut is reported to be related to increased
risk of peanut allergy in children who carrfFaG mutation'® These findings support the idea of IgE
sensitization through an impaired skin barrier. ldeer, children without visible skin lesions andhaitit
anyFLG mutation also develop IgE sensitization, and ai@@ant proportion of children with eczema
never become IgE-sensitiz&d.

It is well-known that children with eczema havergased prevalence of IgE antibodies to common

allergens, compared with children without eczéfm@However, potential differences in patterns of IgE
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sensitization between sensitized children withaitHout preschool eczema (PSE) and/bfs mutation
have not been explored.

We hypothesized that PSE andfyG mutation are associated with IgE sensitizatioahitdhood,

possibly through skin barrier dysfunction, and perfed a secondary analysis of the BAMSE database. |
addition, we explored if sensitized children witBEPand/oFLG mutation present different patterns of

IgE sensitization than sensitized children withB8E or-LG mutation.
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METHODS

Study design and setting

The BAMSE project, which has been described inidelsewherée? is a population-based cohort
including 4089 children followed from birth up tgeal16. Detailed data on residential characteristics
environmental factors and parental allergy weraiokd when the children were around 2 months old
from a baseline parental questionnaire. When tiidrehn were 1, 2, and 4 years, parents completed
guestionnaires on manifestations of eczema, asamthahinitis during the preceding 12 months as a®ll
on doctor’s diagnosis of disease since last follpyAt the 16-year follow-up, 3181 (78%) subjedit s
remained in the cohort. The design of the currentyswas done post hoc to data collection, but the
hypotheses being tested were derived prior torttegrbgation of the dataset.

Blood analyses

Blood was collected for analysis of serum IgE ardibs to a mix of common airborne and food allesgen
at 4, 8, and 16 years. Airborne allergens wereyardlwith Phadiatdp(cat, dog, horse, birch, timothy,
mugwort, house dust mit®érmatophagoides pteronyssinus at 4 and 8, Der matophagoides pteronyssinus
and/or Dermatophagoides farinae at 16) and moldGladosporium herbarum)), and food allergens with
x5® (cow’s milk, hen’s egg, cod, soy, peanut, and whesing the ImmunoCAP System (Thermo Fisher
Scientific, Uppsala, Sweden). The results were esg®ed as positive@.35 kUy/L) or negative (<0.35
kUA/L). To be classified as sensitized at each resmeage, a child was required to be positive for
Phadiatop and/dix5. Sera with Phadiatop or fxBsults 0f>0.35 kU,/L were subsequently analyzed for
IgE antibodies to the airborne and food allergesied above. Sensitization to a specific allergezaah
respective age was defined as KE35 kU/L to that allergen. All samples were analyzeddocardance
with the instructions of the manufacturer at thep&@rment of Clinical Immunology, Karolinska
University Hospital Solna, Stockholm, Sweden. Idi&dn, genotyping for th&€LG mutations common in
Scandinavia was done among children who provideddht 8 years of agéThe genotyping was
performed using TagMan allelic discrimination fdR X and R2447X on the ABI Prism 7500 detection

system in accordance with the manufacturer’'s pmt@epplied Biosystems, CA, USA) and MALDI-
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TOF (matrix-assisted laser desorption/ionisatiometof flight; Sequenom GmbH, Hamburg, Germany)
for 2282del4. Primer sequences, amplification cioora, and allele sizes are available on request.
Children with a mutation in any of the positiong828el4, R501X or R2447X were classified as having a
FLG mutation.

Study population

Children with data on preschool eczema (n=3700) provided blood at least once (n=3316) constituted
the study population (n=3201, 78.3% of the origic@iort).FLG mutation-analysis was available for a
subset of 59.0% of children in the study populatidien analyzing the pattern of IgE sensitization,
children who had complete data on specific IgE, &whd were IgE-positive for aeroallergens and/odfoo
allergens, were included (Fig 1).

Definitions

Preschool eczema (PSE); parental reports of dry skin and itchy rash favexks or more with specific
locations of rash (face or arm/leg extension sedamr arm/leg flexures or wrist/ankles or neckthim last
12 months and/or doctor's diagnosis of eczema sheéast follow-up at one or more of the followsugat
age 1, 2, and 4 yeafs.

Persistent PSE; eczema at age 1, 2, and 4.

Severe PSE; eczema in combination with sleep disturbancetduteh at age 1, 2, and/or 4 years.
Monosensitization; IgE >0.35 kU,/L to a single allergen, or positive for Phadiagmyl/or fx5 without
reaching>0.35 kUy/L to any of the allergens included in the mixes.

Oligosensitization; IgE >0.35 kUy/L to 2-3 allergens.

Polysensitization; IgE >0.35 kUn/L to >4 allergens.

Statistics
Background characteristics were expressed as pageeof the total number of individuals observed an
95% confidence intervals (95% Cl) adjusted fortérpopulation samplingf. To assess the association

between IgE sensitization (any, food and aeroalesyat 4, 8, and 16 years and preschool eczemaran
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169  FLG mutations, we used a logistic regression modelgugeneralized estimating equations (GEES) with
170  an unstructured correlation matrix to account e ¢orrelation between repeated outcomes. Unstadttu
171  correlation was used due to the longitudinal desigghthe unequal spacing to the follow-up poirttrire.
172  GEE analyses were performed on both prevalentraniddnt cases at 8 and 16 years. Potential effect
173 modifiers for the association between PSE Bb@ mutation, respectively, and IgE sensitization,aver
174  investigated using logistic regression for eactaciate separately (sex, heredity, breastfeedingnpal

175  smoking during infancy, mother’s age, socio-econdriyG mutation and, ifrfLG mutation-analysis,

176  PSE). To investigate if associations between P$Esansitization outcomes were different at differen
177  ages, we added an interaction term to the modséparate model was used for each outcome: any

178  sensitization, sensitized to food allergens angiseed to aeroallergens. The same procedure was

179  repeated for the effect 8L.G mutation. We decided a priori to include sex aarkdity in the models and
180  other potential confounders (listed above) weréuthed if the univariate analysis changed the OdatioR
181 (OR) more than 10%. Logistic regression was alsadl wghen calculating ORs for the association between
182  PSE and mono-, oligo-, and polysensitization (ckitdwithout IgE sensitization were the reference

183  category). In the investigator-driven pattern asialy 2-tests were used for dichotomous variables. P
184  values <.05 were considered statistically signiftcdhe analyses above were not adjusted for nhiltip
185  hypothesis testing. For the data-driven patteryaisa(cluster analysis) we included all allergass

186  dichotomous variables (positive or negative). Dueur large data set we used the k-means methad wit
187  Euclidean distance between the observations, #iiicgave the most stable clusters compared whtbrot
188  methods tested (Jaccard and matching). This asals performed separately at age 4, 8 and 16.years
189  We tested 2-, 3-, 4-, and 5-cluster models, aretssd the clusters that maximized the Calinski-blasa
190  pseudo-F? Cluster analysis was initially performed sepasatet sensitized children with and without
191 PSE at each age and thereafter including all seegdithildren at each age. All statistical caldolz

192  were performed with Stata Statistical Softwaree@sk 12.1; StataCorp, College Station, TX, USA).
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Ethics

This study was approved by the Regional Ethicali®eBoard at Karolinska Institutet, Stockholm.

Informed consent was provided by teenagers andlgures.
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RESULTS

Participants and descriptive data

There were no differences in background charatitegibetween the study participants (n=3201) aed th
original cohort, with exception of socio-economyldreredity (see Table E1 in the Online Repositdry).
the study population, 1107 (34.6%) had PSE anthesfe, 381 (34.4%) had severe PSE, while 214
(19.3%) persistent PSE. Among the 1890 childretyaed forFLG mutation, 137 (7.3%) had afry-G
mutation and, of these, 48.9% (n=67) had FRE> mutation was more common among children with

PSE compared with children without PSE (10.1% v&¥% P<0.001).

Logisticregression analysis. 1gE sensitization in relation to PSE

A history of PSE was positively associated with &gty sensitization (overall adjusted Odds Ratio
(adjOR) 2.39; 95% CI: 2.00-2.63) from 4 to 16 yeditsis positive association was found for both food
allergens (adjOR 2.05; 95% CI: 1.74-2.42) and dlenggens (adjOR 2.51; 95% CI: 2.18-2.92), up to age
16 years when analyzed separately. The highests9étmted with PSE was for aeroallergens at age 4
years (Fig 2A). The point estimates were highercfoldren with severe PSE and significantly higfoer
children with persistent PSE for both food and akeogens, with the strongest association for
sensitization to airborne allergens at 4 yearsQRd).28; 95% CI: 6.64-12.97) (Table I).We also gredi
the association between PSE and IgE sensitizaiieafiarate allergens at 4, 8, and 16 years and foun
that PSE was significantly associated with IgE gasion to almost all of the 14 included allerge(see
Table E2 in the Online Repository). PSE was also@ated with incident IgE sensitization at 8 years
(adjOR 1.44; 95% CI: 1.08-1.91) and 16 years (adjOr; 95% CI: 1.08-2.03FLG mutation was not a
significant effect modifier to the effect of PSE lgit sensitization, and adjustment FirG mutation did
not change the ORs (data not shown). Both presastbima and preschool rhinitis were significant&tff
modifiers of the effect of PSE on IgE sensitizatiStratification by preschool asthma and rhinitis
revealed that the OR for any IgE sensitizationdfatbergens and aeroallergens was more pronounced

among children with preschool asthma or rhinitistédnot shown). The overall OR for the association

11
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between PSE and any sensitization up to 16 yeana@ehildren without asthma or rhinitis before dge
years was still significant (adjOR 1.85; 95% CB7-2.19).

Logisticregression analysis: |gE sensitization in relation to FLG mutation

FLG mutation was not associated with IgE sensitizagibage 4, 8 or 16 years (Fig 2B). However, when
we evaluated all allergens separatélyc mutation was associated with IgE sensitizatiopganut at 4
years (adjOR 1.88, 95% CI: 1.03-3.44) and to halust mite (HDM) at 16 years (adjOR 0.47; 95% CI:
0.23-0.96), but not to other allergens (see TaBlinEhe Online Repository). PSE did not modify the
effect of FLG mutation on IgE sensitization, and stratificatignPSE and heredity resulted in minor
differences.

| gE sensitization in thewhole study population

The proportions of any IgE sensitization increaseet time from 24.3% (622 of 2560) at 4 years, 35.0
(832 of 2378) at 8 years to 46.1% (1135 of 2464)6ayears. Children with PSE had an increasedoisk
mono-, oligo-, and polysensitization at all agesipared with children without PSE. The risk was most
pronounced at 4 years; mono (adjOR 1.79; 95% @0-2.30), oligo (adjOR 2.73; 95% CI: 2.01-3.72),
poly (adjOR 7.91; 95% CI: 5.18-12.08).

Patter ns of | gE sensitization among sensitized children

In the subpopulations (children with any IgE sématiton at 4, 8 or 16 years), monosensitization mast
common among children without PSE, while polysézediton was most common among children with
PSE (Fig 3). Among sensitized children, childrethvi®SE had a higher prevalence of IgE sensitization
most allergens than children without PSE. Howesensitization to HDM, milk and fish at 4, 8, and 16
years did not differ between children with and withPSE (Fig 4).

There were no differences in mono-, oligo-, and/gehsitization when comparing sensitized children
with and without~LG mutation (see Table E4 in the Online Repositdigwever, when we explored the
prevalence of single allergens we found that Igttbadies to peanut were significantly more common
among children witlrLG mutation; at 4 years (43.3% vs. 22.3%, P=0.016)ar8 years (36.0% vs.
21.8%, P=0.022), but not at 16 years (16.4% v4.907P=0.89). Children witRLG mutation in

12
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combination with PSE had the highest prevalendgbfensitization to peanut at 4 years and 8 years
(Table Il). There were no other significant diffeces in IgE sensitization to single allergens when
comparing those with and witholit.G mutation (see Table E4 in the Online Repository).

Cluster analysis of |gE sensitization

Finally, we used a data-driven approach and peddraencluster analysis on all 14 allergens stratifig
PSE to evaluate if there were any specific pattefgensitization among children with and without a
history of PSE. We found that a 2-cluster model tha@smost stable model at all ages for sensitized
children with PSE. For sensitized children withB&E no stable cluster model was found and we were
therefore unable to compare sensitization patteehseen sensitized children with and without adnist
of PSE. Instead, we performed cluster analysisidioh all children with any IgE sensitization a¢ thges
4, 8, and 16 years. The 2-cluster model was mabtesand gave the highest Calinski-Harabasz psBudo-
at all age$® The first cluster was characterized by mono- digshsensitization, and the second cluster
was characterized by polysensitization. PSE wasfgigntly more common in the latter. This diffecen
decreased with age but was still significant ayd#érs (54.6% vs. 38.8%, P<0.001). The cluster aimly
did not provide any additional patterns of IgE $retion associated with PSELG mutation was
equally common in both clusters (at 4 years: 7.8%8.8%, P=0.89; at 8 years: 6.7% vs. 9.6%, P=@r0;

16 years: 8.4% vs. 6.1%, P=0.22) (see Table EacirOnline Repository).

13
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DISCUSSION

Main findings

In this population based birth cohort, we exploigi sensitization in relation to both preschoolesoa
(PSE) and-LG mutation and found that PSE was positively assedieith IgE sensitization to both food
and aeroallergens at age 4, 8, and 16 years. $higiation was even stronger among children with a
history of persistent PSELG mutation was positively associated with IgE sérediion to peanut at 4
years, but not with IgE sensitization to other canrfood or aeroallergens. When exploring pattefns o
IgE sensitization to 14 single allergens amongiteed children, we found that the group with abiig

of PSE was characterized by polysensitization aglden prevalence of IgE antibodies to most food and
aeroallergens at age 4, 8 and 16 years. We alsad filvat sensitized children wiLG mutation had a
higher prevalence of IgE sensitization to peandtand 8 years. Other sensitization patterns didlifier
between sensitized children with and withBuG mutation.

Strengths and limitations

This study has several strengths, especially tige laumber of participants recruited from the gaher
population with follow-up from birth to 16 yearsh&@ eczema criteria in the questionnaire have been
validated with a sensitivity and specificity of 928d 100%, respectivefy Thus, there is a decreased
risk of misclassification of our collected PSE dasawell as for several other prospectively codldct
covariates. This allows for adjustment for potdrd@nfounders, including parental allergy. In auofif

IgE sensitization was measured at three time pamtkiding measurement of a large number of faudl a
airborne allergens. Another advantage was thatsed both an investigator-driven and a data-driven
(cluster analysis) approach when analyzing pattefsensitization. One limitation is that we did have
data on IgE sensitization before age 4 years. Tegould not explore if IgE sensitization preceded
symptoms of eczema or vice versa. Another limitatsothat-LG mutation data was not available in alll
participants, but on the other hand, few longitatisiudies have analyz&d.G mutation in nearly 1900
patients.

Resultsin the context of the existing literature

14
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We found a positive association between PSE andgihgensitization up to age 16 years. In thed$le
Wight cohort they analyzed IgE sensitization tod@md aeroallergens in relation to eczema up talage
years and found an association comparable witheswit at 4 year®. In line with previous research, we
found a clear association between IgE sensitizatidood allergens and PSE! Flohr et al showed that
the association between eczema and food sensitizatis stronger with disease sevelite made a
similar finding and in addition we found that chigdh with persistent PSE had even higher point eséim
for food sensitization. Few studies have investigdhe association between PSE and sensitization to
aeroallergens later in life. We were surprisedrid £ven stronger associations between PSE anoriaé@b
allergens than between PSE and food allergensbothese associations were strongest at 4 yeees,
though sensitization to airborne allergens is npoexalent later in life.

We hypothesized th&lL.G mutation is associated with IgE sensitization @tthis large material we
found thatFLG mutation, irrespective of eczema, was associatddIgE sensitization to peanut at 4
years. These findings are in line with previouglss having shown th&G mutation is associated with
both peanut sensitization and to peanut alléfd§/However, we did not find any other significant
associations betwedtLG mutation and IgE sensitization to other commordfatbergens. Several studies
have investigated the association betwiee@ mutations and IgE sensitization to foods with tiotihg
results. In contrast to our findings, Tan et alfdwhatFLG mutation was associated with IgE
sensitization to food, also after adjustment faremea:' Other studies have also found an association
betweer-LG mutation and IgE sensitization to foods, but #ssociation was not evident in the absence
of prior eczema? ** Later studies have not found an association betigte sensitization to food
allergens an@LG mutation* *°

We also found thafLG mutation was associated with IgE sensitization BivHat age 16 years (see
Table E4 in the Online Repository). Very few stsdimve analyzed the association betwee@

mutation and IgE sensitization to aeroallergensthack is so far no support of our findings in the
literaturé?® *> Thus it is possible that the association betwle® mutation and HDM occurred by chance

due to multiple testing. We cannot rule out thi tiras also the case for the association betiweén
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mutation and peanut sensitization, but in viewrefjpus publications we consider this less lik&ly.
Environmental peanut exposure in dust has beenrstmte related to peanut sensitization possibly
through the skin® 2 However, other food and aeroallergens includingvH&e also found in house
dust® *° Additional studies are needed to understand RtbG mutation is associated with IgE
sensitization to certain allergens but not to ather

We have, for the first time, compared patterng&f $ensitization among sensitized children in i@tato
PSE and-LG mutations. The finding that sensitized childrethva history of PSE displayed a higher
degree of polysensitization at all ages comparéh sgnsitized children with no history of PSE isvne
and adds to recent publications concerning IgEgaigitizatiori* Among sensitized children, children
with PSE had higher prevalence of IgE sensitizatiomost common food and aeroallergens. In contrast
FLG mutation among sensitized children was not astetiaith polysensitization and the only pattern
that we found among these children was that seasiin to peanut was more common at age 4 and 8
years.

Our results support the idea that eczema increbsetsk of IgE sensitization, possibly throughrski
barrier dysfunction. We believe that some findingparticular point towards a causal relationship
between skin barrier dysfunction and IgE sensitipat) that the strongest associations betweearaaz
and IgE sensitization to food and airborne allesg@as found at 4 years, even though sensitization t
airborne allergens is more prevalent later in lijethat the associations between eczema and IgE
sensitization were significantly stronger amonddrien with persistent eczema, representing a gvatip
longer exposure regarding skin barrier dysfunctaod iii) that sensitized children with a histofy o
eczema more often displayed polysensitization coetpaith sensitized children without a history of
PSE.

However, the complex etiology of atopic diseasekavaausal inference difficult and our findings htig
be explained by other factors. By including onlpsigzed children when analyzing patterns of
sensitization in relation to PSE BLG mutations, we ensured that the comparison was aradaeg
individuals with a similar phenotype or genotypispdsed to produce specific IgE. The material also
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enabled us to adjust for parental allergy. Howeeerema and skin barrier dysfunction alone cannot
explain the development of IgE sensitization anchase previously shown that almost 50% of children
who display any IgE sensitization up to 16 yeargehao history of eczenid Thus, an alternative
explanation to our findings might be that therexamgous genetic phenotypes predisposing to eczermda
sensitization, regardless of skin barrier dysflorcti

Conclusions

We show that eczema in the first four years ofiifetrongly associated with IgE sensitization koth
food and aeroallergens throughout childhood. Fodidn who have had persistent eczema this
association is even stronger. Our study confirnasipusly described associations betwB&G mutation
and IgE sensitization to peanut, but not to otflergens. This finding implies th&L.G mutation without
preschool eczema does not seem to play a majoinrt& sensitization. Our results highlight the
importance of including data on eczema in the fiestrs of life in future studies aiming to expl&ieG

mutations in relation to IgE sensitization.
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Figurelegends

FIG1
Flow chart of the study showing children includedlifferent analyzes of IgE sensitization in redatto
preschool eczemdPSE) and filaggrinLG) mutation.

Footnotes:
"PSE was defined as eczema between 0 and 4 yeage bfised on questionnaire data
*Generalized Estimating Equations

FIG 2A
Association between preschool eczema (PSE) anddgkitization at 4, 8, and 16 years of age.

Footnotes:

Children with data on PSE who provided blood asiemce were included in the analysis (n=3201)
Logistic regression model using generalized estigaquations (GEES), adjusted for sex and heredity
Effect modification was tested for sex, hereditgdstfeeding, parental smoking during infancy, recgh
age, socio-economy and filaggrin mutation

FIG 2B
Association between filaggrif-(G) mutation and IgE sensitization at 4, 8, and 16s/eéage.

Footnotes:

Children from the BAMSE cohort with data 80.G mutation and preschool eczema (PSE) were included
in the analysis (n=1890)

Logistic regression model using generalized estigaquations (GEESs), adjusted for PSE, sex, hgredi
Effect modification was tested for sex, hereditgdstfeeding, parental smoking during infancy, rad¢h
age, socio-economy and PSE

FIG3
Proportions of children with mono-, oligo-, and ys®@nsitization among IgE-sensitized children witd a
without preschool eczema (PSE) at 4, 8, and 16&yaahe BAMSE cohort.

FIG4
Pattern of IgE sensitization among sensitized ohiidvith and without a history of preschool eczema
(PSE).

Footnotes:

Children in the BAMSE cohort with any IgE sensitiaa and complete data on specific IgE at the
respective age were included

Significant differences are marked with *

House dust mite (HDM)
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TABLE | IgE sensitization at age 4, 8, and 16 years aticel to preschool eczema (PSE), severe PSE, {getsiBSE and PSE in combination
with FLG mutation.

PSE (n=1107 Severe PS” (n=381 Persistent P<® (n=214 PSE andFLG mutatior®
(n=67)
adjoOF® 95% C adjoF 95% C adjoF® 95% C adjoF 95% C

Any sensitizatio®
4 2.55 2.12-3.06 3.87 3.01-4.98 6.07 4.40-8.37 2.74 1.53-4.88
8 2.20 1.85-2.60 3.08 2.41-3.94 5.04 3.62-7.02 2.06 1.24-3.43
16 2.21 1.87-2.61 3.12 2.39-4.06 4.99 3.41-7.29 2.52 1.44-4.42
Food¢
4 2.10 1.70-2.59 2.96 2.23-3.91 4.34 3.11-6.06 2.30 1.20-4.40
8 2.04 1.67-2.49 3.05 2.33-3.98 4.77 3.45-6.60 2.80 1.64-4.79
16 2.01 1.59-2.54 3.00 2.20-4.08 5.30 3.71-7.56 2.56 1.32-4.95
Airborne®
4 3.37 2.71-4.19 5.54 4.19-7.34 9.28 6.64-12.97 3.52 1.84-6.72
8 2.49 2.08-2.99 3.47 2.69-4.48 5.90 4.27-8.16 2.02 1.18-3.46
16 2.26 1.91-2.68 3.33 2.56-4.33 5.00 3.45-7.25 2.74 1.56-4.82

Children with the resuft0.35 kU/L were classified as having IgE sensitization

®Children with sleep disturbance in combination véittzema at 1, 2, and/or 4 years of age. Childrém RSE without sleep disturbance and
missing data at one or two ages were excludedjrelilwithout PSE (n=2094) were the reference

“Children with eczema at 1, 2, and 4 years of agdd@n without PSE (n=2094) were the reference

dChildren without PSE anflLG mutation (n=1157) were the reference

°Logistic regression model using generalized estimgatquations (GEEs), adjusted for sex and herefffgct modification was tested for sex,
heredity, breastfeeding, parental smoking durifignicy, mother’s age, socio-economy and filaggriniation



TABLE Il IgE sensitization to peanut at 4, 8, and 16 years among children with preschool eczema (PSE+) and/or filaggrin mutation (FLG+).

4 years 8 years 16 years
IgE sensitization to peanut IgE sensitization to peanut IgE sensitization to peanut
N % 95% ClI N % 95% ClI N % 95% ClI

PSE-/FLG- 25161 155 103-22.1 48324 148 111-19.2 47/387 121 91158
(reference)

PSE+/FLG- 53/189 280 21.8-35.0 86/290 29.7 245-35.3 71/303 234 18.8-28.6
PSE-/FLG+ 4/11 364 10.9-69.2 6/20 300 119543 3/19 158 3.4-396
PSE+/FLG+ 9/19 474  244-71.1 12/30 40.0 22.7-59.4 6/36 16.7 6.4-32.8

4Children without preschool eczema (PSE-) and FLG mutation (FLG-) were the reference

Significant differencesin bold
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TABLEE1l

Background characteristics for children in theoriginal cohort and the study population

Original cohort Study population

N=408¢ % N=3201 % 95% C
Male 2065/408! 50.t 1617/320 50.C 49.7-51.2
L ow socio-economy? 695/407. 17.1 515/318! 16.2 15.6-16.8
Exclusive breastfeeding 3116/391! 79. 2549/318 80.1 79.5-80.7
>4 months
Heredity® 1746/404! 43.2 1415/317 44.6 43.8-45.4
Parental smoking® 855/406° 21.C 653/253. 20.t 19.7-21.4
Any parent born outside 543/339i 16.C 468/299! 15.7 15.2-16.1
Scandinavia®
Y oung mother® 319/408:i 7.8 244/320: 7.€ 7.2-8.1

Confidence intervals (CI) adjusted for finite pagion sampling. Statistically significant differeascin

bold

®Both parents blue-collar workers

®Mother and/or father with doctor’s diagnosis ohas& and/or hay fever and/or eczema (contact allergy
among parents is excluded) at baseline

‘Any of the parents smoked at least one cigaretteqeat birth

dParent not born in Sweden, Denmark, Norway or Rihla

*Mother’s age<25 years at birth



TABLE E2

Associations between preschool eczema (n=1107) and IgE sensitization to common food and aeroallergens at 4, 8, and 16 yearsin the study
population (n=3201).

Overall up to 16

4 years 8years 16 years years
adjOR?® 95% ClI adjOR?® 95% ClI adjoR? 95% ClI adjOR?® 95% ClI
Cat 4.85 3.38-6.96 2.95 2.32-3.76 2.45 2.00-3.01 2.77 2.28-3.35
Dog 5.07 3.35-7.66 3.89 3.00-5.03 2.86 2.35-3.49 3.16 2.62-3.82
Horse 7.79 4.53-13.37 4.67 3.32-6.58 2.87 2.19-3.76 3.56 2.77-4.58
Timothy 2.59 1.86-3.61 2.49 1.98-3.12 1.90 1.58-2.28 2.08 1.75-2.47
Birch 4.82 3.61-6.42 3.56 2.85-4.43 2.82 2.34-341 3.18 2.66-3.80
HDM" 1.56 0.87-2.81 1.67 1.12-2.49 1.42 1.12-1.80 1.46 1.16-1.83
Mugwort 4.92 2.45-9.89 2.75 2.01-3.77 2.33 1.83-2.97 2.49 1.98-3.14
Mold 19.56 4.97-76.99 8.34 4.23-16.42 6.36 3.25-12.46 8.57 4.91-14.97
Egg 3.76 2.57-5.50 1.95 1.39-2.75 2.01 1.22-331 251 1.90-3.30
Milk 2.02 1.53-2.67 1.52 1.15-1.99 1.63 1.06-2.50 172 1.39-2.14
Fish 3.33 1.24-8.93 3.90 1.02-14.92 2.37 0.49-11.50 3.30 1.40-7-75
Wheat 3.65 2.40-5.55 291 2.06-4.10 2.55 1.75-3.71 2.96 2.25-3.89
Peanut 4.24 2.97-6.04 3.86 2.86-5.20 3.05 2.86-5.20 3.56 2.73-4.63
Soy 6.95 4.08-11.86 3.73 2.55-5.45 343 2.38-4.95 4.16 3.02-5.74

®Logistic regression model using generalized estimating equations (GEES), adjusted for sex and heredity. Effect modification was tested for sex,
heredity, breastfeeding, parental smoking during infancy, mothers age, socio-economy and filaggrin mutation

Children without PSE (n=2094) were the reference

House dust mite (HDM)

Significant differencesin bold



TABLE E3

Associations between filaggrin (FLG) mutation (n=137) and | gE sensitization to common food and aer oallergens at 4, 8, and 16 years and
in the study population (n=1890).

4 years 8 years 16 years Overall upto 16 years
adjOR 95% ClI adjorR 95% ClI adjorR 95% ClI adjOR 95% ClI
Cat 0.66 0.28-1.57 0.73 0.42-1.57 0.88 0.55-1.42 0.82 0.52-1.29
Dog 1.05 0.47-2.36 1.18 0.72-1.93 0.68 0.42-1.09 0.81 0.52-1.25
Horse 1.21 0.50-2.93 1.28 0.70-2.34 1.05 0.59-1.85 1.12 0.68-1.87
Timothy 1.12 0.54-2.32 0.76 0.45-1.27 0.92 0.60-1.40 0.89 0.60-1.32
Birch 1.28 0.73-2.26 0.82 0.50-1.34 0.85 0.55-1.32 0.89 0.59-1.34
HDM" 0.57 0.10-3.32 0.76 0.30-1.93 0.47 0.23-0.96 0.52 0.27-1.00
Mugwort 0.91 0.21-3.87 0.79 0.40-1.56 0.78 0.44-1.38 0.78 0.46-1.34
Mold°® - - - - - - - -
Egg 1.05 0.47-2.33 0.88 0.43-1.80 1.74 0.69-4.39 1.03 0.59-1.81
Milk 1.21 0.65-2.24 1.17 0.67-2.01 1.63 0.69-3.87 1.24 0.78-1.97
Fish® - - - - - - - -
Wheat 0.68 0.24-1.90 1.14 0.59-2.20 0.65 0.24-1.71 0.87 0.48-1.60
Peanut 1.88 1.03-3.44 1.61 0.95-2.74 1.03 0.54-1.96 1.46 0.89-2.40
Soy 0.87 0.31-2.43 1.45 0.74-2.82 1.17 0.56-2.42 1.18 0.64-2.20

®Logistic regression model using generalized estimatquations (GEES), adjusted for sex, hereditymeschool eczema. Effect modification
was tested for sex, heredity, breastfeeding, palrsntoking during infancy, mother’s age, socio-ecop and preschool eczema

Children withoutFLG mutation (n=1753) were the reference

*House dust mite (HDM)

“None of the children witkFLG mutation displayed IgE sensitization to mold a@indl 16 years

YNone of the children witFLG mutation displayed IgE sensitization to fish @@l 16 years

Significant differences in bold



TABLE E4

Proportions of children with IgE sensitization to common airborne and food aller gens among children with any sensitization at the
respective follow-up and data on FLG mutation.

4 years (n=380) 8 years (n=664) 16 years (n=745)
FLG NoFLG FLG NoFLG FLG NoFLG
mutation  mutation  Pvalue mutation mutation  Pvalue mutation mutation Pvalue
n=30 n=350 n=50 n=614 n=55 n=690
Monosensitization 36.7% 48.0% .23 40.0% 38.9% 0.88 32.7% 33.3% 0.93
Oligosensitization 43.3% 30.3% A4 22.0% 27.7% 0.39 30.9% 27.5% 0.59
Polysensitization 20.0% 21.7% .83 38.0% 33.4% 0.51 36.4% 39.1% 0.69
Cat 16.7% 24.3% .35 32.0% 36.0% 0.57 43.6% 39.4% 0.54
Dog 20.0% 18.9% .88 44.0% 32.9% 0.11 40.0% 48.7% 0.21
Horse 20.0% 13.4% 32 28.0% 18.7% 0.11 29.1% 22.3% 0.25
Timothy 26.7% 24.6% .80 38.0% 42.5% 0.54 60.0% 58.8% 0.87
Birch 46.7% 37.4% 32 44.0% 44.5% 0.95 50.9% 51.3% 0.96
HDM? 3.3% 7.7% .38 10.0% 12.2% 0.64 18.2% 29.0% 0.09
Mugwort 6.7% 6.0% .88 20.0% 21.7% 0.78 27.3% 28.4% 0.86
Mold 0.0% 4.9% 22 10.0% 6.7% 0.37 0.0% 4.8% 0.10
Egg 23.3% 20.6% 72 18.0% 18.2% 0.97 9.1% 5.2% 0.23
Milk 36.7% 34.9% .84 32.0% 27.9% 0.53 10.9% 6.5% 0.22
Fish 2.9% 3.3% .88 0.0% 1.0% 0.48 0.0% 0.6% 0.57
Wheat 13.3% 16.9% .62 20.0% 17.3% 0.62 7.3% 11.0% 0.39
Peanut 43.3% 22.3% .010 36.0% 21.8% 0.022 16.4% 17.1% 0.89
Soy 13.3% 12.9% .94 20.0% 13.7% 0.22 10.9% 11.3% 0.93

®House dust mite (HDM)
Significant differencesin bold (P<.05)



TABLEES

Cluster analysison I gE sensitization at 4, 8, and 16 years. Descriptive analysisin a 2-cluster model
among children with any | gE sensitization at each respective age.

Cluster : Cluster . All P-value Missinc
2-cluster model at 4 yea n=50¢ n=8¢ n=59¢
Preschool eczema 47.0% 80.9% 52.1% <.001 0
FLG mutatior 7.8% 8.3% 7.9% .8¢ 21k
Male sex 52.8% 68.5% 55.1% .006 0
Heredity’ 49.4% 54.0% 50.1% Az 6
Parental smoking® 21.0% 32.2% 22.6% .021 3
Exclusive breastfeedir>4 78.0% 78.4% 78.0% .98 3
months
M onosenstization 58.9% 0.0% 50.1% <.001 0
Oligosensitization 35.6% 0.0% 30.3% <.001 0
Polysensitization 5.5% 100.0% 19.7% <.001 0
2-cluster model at 8 ye: n=56¢ n=241 n=80¢
Preschool eczema 41.1% 66.0% 48.6% <.001 0
FLG mutatior 6.7% 9.6% 7.5% .2C 141
Male se: 52.5% 57.3% 53.9% .21 0
Heredity® 48.0% 61.8% 52.2% <.001 4
Parental smokir® 20.8% 20.2% 20.6% .84 5
Exclusive breastfeedir>4 78.6% 80.3% 79.2% .5¢ 4
months
M onosenstization 55.1% 0.0% 38.6% <.001 0
Oligosensitization 39.7% 0.0% 27.8% <.001 0
Polysensitization 5.1% 100.0% 33.5% <.001 0
2-cluster model at 16 ye: n=66: n=471 n=113¢
Preschool eczema 38.8% 54.6% 44.2% <.001 0
FLG mutatior 8.4% 6.1% 7.4% 2z 38¢
Male se: 53.2% 54.8% 53.9% .61 0
Heredity® 48.0% 58.2% 52.2% .001 11
Parental smokir® 21.1% 18.3% 19.9% .2C 6
Exclusive breastfeedir>4 79.2% 77.9% 78.7% A7 9
months
M onosenstization 61.4% 0.0% 35.9% <.001 0
Oligosensitization 35.6% 14.0% 26.6% <.001 0
Polysensitization 3.0% 86.0% 37.5% <.001 0

®Mother and/or father with doctor’s diagnosis ohasa and/or hay fever and/or eczema (contact allergy
among parents is excluded) at baseline

®Any of the parents smoked at least one cigarette@eat birth

Significant differences in bold



