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Abstract

Background: Few studies have simultaneously addressed the importance of age of onset and

persistence of eczema for the subsequent development of asttrhay feverparticularlyinto

early adulthood

Methods: A high risk birth cohort was recruited comprising 620 infants, who were then
followed up frequently until two years of age, annually from age 3tteeh, atl2 and 18 years,
to document any episodes of eczema, current asthma and hayTeeegerralised estimation
equation technigue was used to examine asthma and hay fever outcomes at 6 (n=325), 12

(n=248) and 18 (n=240) yeamshen there was consistency of associations across the-igliew
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Results: Very earlyonset persistent (onseb shonths, still presetritom 2 to Syears) eczema

was related to current asthrfajusted OR=3.2 [95%CI=1.7-6.1Bs was very early onset

remitting eczema (onset <6 months but not present from 2-5 years, OR=2.7, 95%CI=1.0-7.2) and
early onset persistentzema (onset from-84 months, OR=2.3, 95%CI=1.2-4.7). Late onset
eczema (commenced frorrB2years) was associated with increased risk of asthafyatars

(OR=3.0, 95%Cl=1.1-8.2) but not at age six ye&@sly very early onset persistent eczema was
as®ciated'with'increased risk bay fever (aOR=2.4, 95%CIl=1.4-4.1).

Conclusiop& Clinical relevance: Eczema which commences early infancy and persists into
toddler yearssis strongly assaied with asthmaandto a lesser extetay fever in high risk
children If these associations are causal, prevention of early life eczéghd reduce the risk of

respiratory.allergy.

Key words

Eczema

Asthma

Allergic rhinitis
Epidemiology

Risk factors

Natural history.
Abbreviations

aOR: adjusted odds ratio
MACS: Mélbourne Atopy Cohort Study
OR: oddswratio

SPT: skin prick test
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INTRODUCTION

Eczema is.an.increasingly prevalent slkondition[1], that frequently, but not alys, starts
early in life. and remits before adolescg@¢eChildren with eczema tend to develop food
allergy, asthma‘and allergic rhinitislater ages; an aspagftthe atopic march hypothesis[3],

which suggests 'a possible causal role of eczema in the development of allergic airways disease

There is emerging evidence that the development of early life eczema may bequtdye
regular‘use of emollients[4] [5Whilst early life interventions, such as daily emollient
applicationymay be feasible in the first months of life, it is likely that it will not be possible to
continue such preventive treatments indefinitely. Better understanding of the long ter
prognosisiof early life eczembased on age of onset and persisteaid its relationship with
allergic airways disease, may help inform optimal duration of early life ptiseanterventions.

Relatively few studies have examined the differential @asionsbetweerage of onset and
persistence odczema and later development of asthma and allergic rférjs We have
previously demonstrated that early onset (particularly under six months) andevere aczema

is associated with increased risk of asthma at aggdars, especially in boys[Here, we

extend on our previous work by using the same prospective birth cohort to examine the role of
age of eczema onset apérsistence of eczema symptoimshe development of hay fever and

asthmaup to age 1§ears

METHODS
Sudy population

This article is protected by copyright. All rights reserved
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Loweet al. 5

The Melbourne Atopy Cohort Study (MACS)[111] is a prospectiveirth cohort of 620 babies
recruitedprenatdly in Melbourne, Australia, between 1990 and 1994 the basis of eczema,

hay fever, asthma, or severe food allergy in at least onalégsee relativeand followed to 18

years of ageThe studystarted as a randomised controlled trial of three trffamulas at
weaning[10]Jsthe project was approved by the Human Research Ethics Committee of the Mercy
Hospital for. Wemen. All mothers gave writterformed consent.

Data collettion

Baseline information was collected with questionnaires during pregnancy. Fajlowih,
standardised{elephone questionnaires were administered by an-aié@rgy nurse 18 times in
first two yearsyannually up to 7 years, and at 12 and 18 years. Each survey documented any

episodes of illnessince the previous interview.

Skin prickétesting (SPT) was performed at 6, 12, 24 months, and 12 and 1&ygearding to a
standard techniq{&2] with the following allergenscow’s milk, egg white, peanut, house dust-
mite, rye grass and cat dander (Bayer, Spokane, WA, USA). A positive (histamgienlL)m

control was.used. Wheals were measured and recordee?trbhbhutes.

Definitions

Eczema in.the.first two years of lifevasdefined as parental report of either a doctor diagnosis

of eczemaer.any rash (excluding scalp or nappy rashes) which was treated with topica
steroid13]. Eczema from age three to 12 was defined as parental report of one or more episodes
of eczema or rash treatedtiwitopical steroid or episodes of eczema which required a visit to the

doctor, in the past 12 months.

Early-onset eczemavas defined as eczema which commenced before age two yeaveryand

early-onset eczemavas defined as eczema that commenced in the first six months.

“Early- onset persistent eczemaivas defined as eargnset eczema which was still present
between ages 2 and 5, whilegtly-onset remitting eczemadefined eczema which only

manifested in thérst two years, but not between ages 2 and 5.

This article is protected by copyright. All rights reserved
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“Late- onset eczema'tlescribed eczema first arising between ages two and seven. From ages 6
to 18 years, asthma and hay feweredefined as parental report of one or more episodes of
asthma and hay fever in the past 12 months, respectiedkin prick test of 2mm or greater in

the first two years of life was defined as positive, while a 3mm cut point wdsaid2 and 18

years
Satistical analys's

Logistic regression models were used to examine the associations between age of eczema onset
and persistence up to 5 years of agethrdisk ofeczemaasthma and hay fevand

sensitisation to,food and inhalant allergegaeneralised EstimatinEquations (GEENereused

to accommodate repeated measurementhese outcomeg.o test if these associations

changed over time, interactions between age of onset and persistence of eczema symptoms and
age of followup were testedlIf there was possible evidence that the assocstiaried over

time (p<0.1 for interaction with time) a pooled result was not repoRedression models were
adjusted forsboth a priori confounders (weight at four weeks, gender, parental histopiof at
conditions,*duration of breastfeeding in weeks, and group of randomisaiton) and the following
potential‘cenfoundersiumberof siblings, carpets in home environment, pet ownership, parental
smoking.during pregnancy asdciceconomic status they cause@ 10%or greatechange in

the odds ratio were included in the final multiplgression modelsStata release310 (College

Station, Texas) was used for all statistical analyResults are presented as @rh 95%
ConfidencerintervalRESULTS

Sudy population

Of the 620 infants recruited, 92.A%ere followedup at age two, 79.8%ere assessed at least
once at 6 or 7 years, and 58.9% and 67.4% at the 12 and 18 yearupiaespectivelyFigure
1). Children ofparentswith proxy markers ér lower socieeconomic status were more likely to
be lost to follew-up] 1]. Early signs of atopy or eczema in the child, were not assowidted
loss to follew=up[11]. Participants who could not be included in the analysis duesiogriata,
but who had outcome data at during the follow-up periods, had similar previanakergic
disease as those who were included (Supplementary Table 1).”

Prevalence of eczema

This article is protected by copyright. All rights reserved
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Of the 325 children with complete data up to 7 years of age, by six months of lifis @ERD)
haddeveloped eczemahile 47.46 (n=154) had developed eczema by age 2 ydars.
prevalence oturrenteczemaleclined with age, and was 21.3% atEygeas. Of the children
who had not deyveloped eczema by two years 983499/177 developed lat®nset eczema
between 2 and 7 yeatsjtrelatively few children firsdevelopedymptomsetween 7 and 12
years 8.4%, 7/83) or from 12 to 18 years (647 4560).

Risk of curfent eczema

Children with a history of eczema within the fitsyears had an increased riskcurrent eczema

at 6, 12 and 18,years, but the strongest association was for children who had eczema that
commenced by 1 yed@able 1) Thestrength of these associations was greatest at 6/7 years, and
declined by the 18 year follow-yp valuedor interaction < 0.0p so pooled estimategere not

reported.
Risk of asthma

Very early-onset persistent eczema was strongly associated with a@bRa32, 95%Cl=1.7-
6.1, table-ll]. This association was observed even when children who had early WBB&2é,
203/575)were excludedgOR=3.8, 95%CI=1.8.3). Early onset§-24 month} persistent
eczemawas also associated with an increased risk of astfiinere was a trend towards
increasedisk of asthma for eadpset remittingeczema and asthma at each time paind, the
pooled estimate indicated an increased risk (OR=2.77.2)0-Late onseeéczemavas associated
with an increased risk only at 12 years of age (p for interaction =Dablell). More years of

having eczema was associated with an increased risk of asthihageqp for trend<0.0%kt all

ages.

At ages 6 and 7, the association between @t persistent eczema and asthma was seen in
boys (aOR=6.9; 95% Cl=2.7-17.9) but not in girls (aOR=1.7; 95% CI=0.5% %08
interaction=0.05) [2] This gender difference was not seen at the IIBgearfollow-ups (all p

for interactions>0.2).

Risk of hay fever

This article is protected by copyright. All rights reserved
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Very early onset persistent eczema was related to increased risk of hay fever (Tablédig
was no evidence of an association between eczema that commenced later, regardless of

persistence
Risk of sensitisation

Very early.onset persistent eczema was associated with an increased risk of food sensitisation at
all time'points*(table Y. Theseassociations varied over time, and were patrticularly strong at 12
months and*12years. The only other eczema group to be associated with food sensitisation and
then only @t 12 years, was eczema that commenced from 6 to 24 months and was persistent
(aOR=4.3,.95%Cl=1.42.4). Very early onset persistent eczema was again associated with
increased risk:of inhalant sensitisaiton at all time points (repeated measures aOR= 2.4,
95%ClI=2.2-5.2) table V Both late onset eczema and early onset persistent eczema, were

associated with increased risk of inhalant sensitisation at 18 years only.

This article is protected by copyright. All rights reserved
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DISCUSSION

In this birthcohort of children with family history of allergic diseases followed prospégtive

until 18 years, veryaly-onset(<6 months)persistent eczemgup to age 5S5yvasassociated with
increased. risk of botasthma and hay fevand sensitisatianThe association between early
onsetpersistent eczema and increased risk of asthma, and hay fever, was still evident even when
children with early onset wheeze, were excludéus study iste first to clearly demonstrate

that the"strongest and most s@tent associations between eczema and allergic airways disease
are for the"very“early onset (<6 months) and persistent eczema, highlightingatipierasi

where interventions to prevent the atopic march may be effective.”

Broadly, the results from this study are comparable to previously published findings. Direc
comparisons.between studies are difficult due to differences in definitions used when defining
“early onset”.eczema. Less than 6 moffihsl year[6], 2 years[14] [8] and 3 years[7] have been
used in various papers. Consistent patterns ofimgings with these studies are that persistent
eczema, and earlier onset eczema, are more strongly related to asthma, allergic rhinitis and
allergic sensitisation than remitting and late onset ecz8oraestudies have failed to show an
association,betwedate onset eczema and increased risk of asthma or allergic [8jriid$ up

to the ages of 77and 12 years, while a very large, data linkage, study found an increased risk of
both conditionswith late onset eczema. Interestingly, we found that late onset e

related to atopy, asthma or allergic rhinitis up to 7 years of age, but that thenadease of
increased risk of asthma at 12 years and inhalant sensitisation at 18 years.olyieh with

our observation that greater years of symptoms of eczema is associated with increased risk of
asthma and.allerg rhinitis, this observation may indicate that there is a cumulative effect of
eczema.and.that even late onset eczema, if persistent, is associated with increased risk of these

conditions with“increasing age.

The mechanism of these associations has rest biearly elucidated and may be due to shared
genetic or_environmental risk factors, or due to a causal mechanism. At this time, thewe are
known shared. environmental risk factors for the development of both eczema and allergic
airways disease, excgpbssibly for early life exposure to pets[15, 16] and indoor mould [17].
The strongest evidence for a sharedegee risk factor comes from filaggrin (FLG) null
mutations] 8], which have been shown to be strongly associatddearly-onset [19] and

This article is protected by copyright. All rights reserved
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persistent eczerf20], andrisk of asthma, but only in children who have also developed
eczemf21]. Sensitisation to inhalant allergens is an importantfastor for asthmi@2] and
allergic rhinitig23], andearly-onset eczema can predict new onset sensiti$adp25|. It is
possiblethat the association between easthyset eczema and later respiratory allergic disease
may be due.te.an increased risk of aero-allergen sensitisation, mediated bydrsiiaitzarrier
function. Alternatively, chronic eczema lesiomsay expresghymic stromal lymphopoietin
(TSLP)yand other pranflammatory mediatorsyhich then increases the risk of developing
allergic inflammatiorand sensitisatiom the lungf26]. This is consistent with our observation
that greater numbers of years with eczema symptoms wereadsdogith increasrisk of both
asthma and hay fever.

Previou$y semeauthors have argued that the association between early life eczema and
childhood,asthima is due to confoundingsepsitisation, and that eczema is not a true
independent risk factor for asthr2d]. Whilst we had data on allergic senstisation in this cohort,
for many participantst was unclear if sensitisation or eczema came, fagtwe did not have
sufficient sample size to tease out independent effects of eczema and sensitisétion
recommend.investigain of this issue in future studies

Key strengths of this study include its prospective desegular assessments of eczema from
birth to agel8, multiple measurements of sensitisation to common allergens, and assesgments
to 18years, when the nature of wheeze and rhinitis is muchreéasietermine than in early life
The prospeective design of this study reduces possible recall bias, and also allcavedrfalysis

of the persistence or remission of symptoms.

The definition of eczema used within this study is a limitation. Eczentreifirst two years of

life was defined as a doctdiagnosed eczema or parental report of rash (excluding those on the
scalp or nappy area) treated with topical steroids @kfinition of eczema has beealidated,

and showireasonable sensitivity (85%ié specificity (81%{R8]. Another possible weakness

was theimingr variations between questionnaires administered at differentdipéowesulting

in a very slight difference in the definition of eczema before and after age two.

A further limitation of these resultstisat only 38.7% of the cohort had complete follow-up at all

time points. This restriction allowed us to define age of onset and persistence of eczema.

This article is protected by copyright. All rights reserved
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Although thisreducedur statistical power to observe associations, it appears unlikely to have
introduced bias We elected to report results as odds ratdschare larger than risk tias
when the outcome is commas seen in this studfor computational reasorsinally, these

results may not be applicalthildren without a family history of allergic diseas

Observations from the current study suggest that appropriate interventeandyilife could
potentiallyreduce the progression of eczema to asthma and hay fever, especially in children with
very early‘onset diseadeestoration of skin barrier funot ininfants and patients with eczema
before sensitisation occurs, may be benefidiafidence from recent small scale trials suggest

that such preventive strategies may reduce the incidence of early onset ggZgntéence,

further wark is urgently required to confirm if this may also lead to reduceabsessitisation

and allergic.airways diseasProactive management of eadypset eczema, atuding skin

hydration and.regular use of emollierdstiseptics and topical antiffammatory agents, might

be practical secondary preventive measures to reduce the risk of the atopic march pgogressin
Conclusions

Our findings.showihat very earlyonsetpersistent eczema is strongly associated with asthma and
hay feverlatertin lifein children with a family history of allergic diseadéthese associations

are causalyeffective intervention in edifg eczema may reduce the risk of asthma and hay
fever. The first six months of life appears to be the most important period where eczema

prevention'may reduce risk of asthma and allergic rhinitis.

Acknowledgments

We thank Dr John Thorburrfor assistance in patient recruitment and administrative assistance
and the Mercy /Maternity Hospital Department of Obstetrics for participant recrujterehDr

Cliff Hoskingsfor study leadership from 1989 to 2005. We thank Anne Balloch for assistance
with data'managemeriRidaKhalafzai,Carlie Dunford and Jeeva Sanjeevan for coordinating the
18-year follow up We acknowledge the following investigators of the 18 year felipwPaul
Thomas, Melanie C Matheson, Sharon Goldfeld, Vijaya Sundararajasidpmer Barton, John

This article is protected by copyright. All rights reserved



Loweet al. 12

281 Hopper, Cecilie Svanes. Finally, we thaak of the MACS children and parents for their
282  participation and ongoing support for this study.

283 Declaration of all sources of funding Nestec Ltd, a subsidiary of Nes#@stralia, provided
284  staff funding-for the first 6 years of the study, Asthma Foundation of Victoria supportég-the
285 year followup, while the National Health and Medical Research Council of Aus(NtH&RC)
286 funded the 18 year follow-uAPP45485¢. A.J.L., C. J. L.K.J.A.and S.C.D. are supported by
287 the National Health and Medical Research Council of Australia.

288 Conflict of interest statement A Lowe declares he has received in kind research support
289 (donation of EpiCeram emollient) from PuraCap pharmaceuticals for apegiczema

290 prevention.trial/(seACTRN12613000472774)All authors declare they have not conflicts of
291 interest inrelation to this manuscript.

292

293 References
294 “Asher MI, Montefort S, Bjorksten B et al. Worldwide time trends in the prevalehc

295 symptoms of asthma, allergic rhinoconjunctivitis, and eczema in childhood: ISAAC
296 Phases:©One and Three repeat multicountry €essonal surveys. Lancet 2006: 368:
297 733-43.

298 % Bieber T. Atopic dermatitis. N Engl J Med 2008: 358: 1483-94.
299 *DharmageSC;'Lowe AJ, Matheson MC, Burgess JA, Allen KJ, Abramson MJ. Atopic

300 dermatitis and the atopic march revisited. Allergy 2014: 69: 17-27.

301 “*Simpson.EL, Chalmers JR, Hanifin JM et al. Emollient enhancement of the skin framier
302 hirth,offers effective atap dermatitis prevention. J Allergy Clin Immunol 2014: 134:
303 818-23.

304 >Horimukai K, Morita K, Narita M et al. Application of moisturizer to neonates prevents
305 development of atopic dermatitis. J Allergy Clin Immunol 2014: 134: 824-30 e6.

306 °von Kobyletzki LB, Bornehag CG, Hasselgren M, Larsson M, Lindstrom CB, Svensson A.
307 Eczema'in early childhood is strongly associated with the development of asithma a
308 rhinitis in a prospective cohort. BMC Dermatol 2012: 12: 11.

This article is protected by copyright. All rights reserved



Loweet al. 13

309 ’Shen CY, Lin MC, Lin HK, Lin CH, Fu LS, Fu YC. The natural course of eczema from birth t

310 age 7 years and the association with asthma and allergic rhinitis: a poph&gemhbirth
311 cohort study. Allergy Asthma Proc 2013: 34: 78-83.

312 ®Carlsten C, DimichWard H, Ferguson A et al. Atopic dermatitis in a hiigtk cohort: natural
313 historyy.associated allergic outcomes, and risk factors. Ann Allergy Asthmariaim

314 2013: 110: 24-8.

315 % Lowe AJ¥Carlin JB, Bennett CM et al. Do boys do the atopic march while girls dawdle? J
316 Allergy"Clin Immunol 2008: 121: 1190-5.

317 ' Lowe AJ, Hosking CS, Bennett CM et al. Effect of a partially hydrolyzed whey infantifarm
318 at weaning on risk of allergic disease in high-risk children: A randomized dedtto&l.
319 J Allergy Clin Immunol 2011: 128: 360-5.

320 ' Lowe AJ,Lodge CJ, Allen KJ et al. Cohort Profile: Melbourne Atopy Cohort study (MACS).
321 Int J Epidemiol 2016.

322 '?Aas K, Belin L. Standardization of diagnostic work in allergy. International Archifes

323 Allergy=and Applied Immunology 1973: 45: 57-60.

324 '¥Lowe AJ; Garlin JB, Bennett CM et al. Atopic disease and breastfeediagse or

325 conseguence? J Allergy Clin Immunol 2006: 117: 682-7.

326 *Kjellman'B, Hattevig G. Allergy in early and late onset of atopic dermatitis. Acta Paediatrica
327 1994: 83: 229-31.

328 '™ Foisy M;.Boyle RJ, Chalmers JR, Simpson EL, Williams HC. Overview of Reviews The

329 prevention of eczema in infants and children: an overview of Cochrane and non-

330 Cochrane reviews. Evid Based Child Health 2011: 6: 1322-

331 '®Lodge €J, Allen KJ, Lowe AJ et al. Perinatal cat and dog exposure and the risk of asthma and
332 allergy in,the urban environment: a systematic review of longitudinal studies. Clin Dev
333 Immunol,2012: 2012: 176484.

334 '"Mendell.MJ, Mirer AG, Cheung K, Tong M, Douwes J. Respiratory and allergic hefthisef
335 of dampness, mold, and dampnesisited agents: a review of the epidemiologic

336 evidence. Environ Health Perspect 2011: 119: 748-56.

337 ®Palmer CN, Irvine AD, Terroiwiatkowski A et al. Common loss-of-function variants of the
338 epidermal barrier protein filaggrin are a major predisposing factor for atopic dermatitis.
339 Nat Genet 2006: 38: 441-6.

This article is protected by copyright. All rights reserved



340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364

365

366

Loweet al. 14

1% Stemmler S, Parwez Q, Petrad®irwez E, Epplen JT, Hoffjan S. Two common loss-of-
function mutations within the filaggrin gene predispose for early onset of atopic
dermatitis. J Invest Dermatol 2007: 127: 722-4.

20-Brown SJ, Sandilands A, Zhao Y et al. Prevalent and low-frequency null mutations in the
filaggrin gene are associated with easlyset and persistent atopic eczema. J Invest
Dermatol 2008: 128: 1591-4.

Lyan derr@ord RA, Sheikh A. Filaggrin gene defects and risk of developing allergic
sensitisation and allergic disorders: systematic review andanetgsis. BMJ 2009: 339:
b2433.

22| odge CJ, lsowe AJ, Gurrin LC et al. House dust mite sensitizatitodidlers predicts current
wheeze‘at age 12 years. J Allergy Clin Immunol 2011: 128: 782-8 e9.

23-Schafer T, Wolke G, Ring J, Wichmann HE, Heinrich J. Allergic sensitization to cat in
childhood as major predictor of incident respiratory allergy in young adultsggpller
2007: 62: 1282-7.

241 owe AdpAbramson MJ, Hosking CS et al. The temporal sequence of allergic sensitization
and'onset of infantile eczema. Clin Exp Allergy 2007: 37: 536-42.

2> Almgvist.C, Li Q, Britton WJ et al. Early predictors for déaping allergic disease and
asthma: examining separate steps in the 'allergic march'. Clin Exp Allergy 2007: 37:
1296-302.

?6-Demehfi.S, Morimoto M, Holtzman MJ, Kopan R. Skin-Derived TSLP Triggers Progression
from*EpidermalBarrier Defects to Asthma. BlS Biol 2009: 7: e1000067.

271l S, vonsMuitius E, Lau S et al. The natural course of atopic dermatitis fromtbiege 7
years and the association with asthma. J Allergy Clin Immunol 2004: 113: 925-31.

28 owe A, Boyle R, Su J et al. Validation of definitions of eczema in infancy used archse
Internal Medicine Journal 2010: 40: 13.

This article is protected by copyright. All rights reserved



Loweet al. 15

367 Table I. Risk ofeczemaby age of eczema onset
6-7 year outcome 1 (n=325) 12 year outcome (n=241)** 18 year outcome (n=240)
% with Adjusted OR* % with % with % with Adjusted OR* Repeated

eczemat (n/N)  (95% CI) eczeman/N) eczemat (n/N) eczema(n/N) (95% ClI) measuresaORt
0-6 months 50.0(35/70) 9.5(4.5-19.9) 39.5(17/43) 6.4 (2.4-17.5) 35.80 (16/6) 5.7 (2.2-15.0) N
6-12 months 53.1(26/49) 10.1 (4.5-22.4) 41.5(17/41) 7.5 (2.7-21.2) 29.3% (12/41) 4.0 (1.5-11.2) n
12-24 months 40.0 (14/35) 5.6 (2.3-14.0) 35.7(10/28) 5.7 (1.8-17.7) 34.5% (10/29) 4.3 (1.4-13.2) 5.7 (2.7-11.9)
2-5years 42.6 (2047) 5.5(2.4-12.8) 189 (7/37) 2.1(0.6-6.8) 10.0% (3/30) 0.8 (0.1-3.9) n
No eczema5=y 9.7 (12/124) 1 9.8 (9/92) 1 10.8% (1005) 1 1

368 T Oddstatis (OR) wereestimated using repeated measures (generalised estimation equation)

369 * Adjustedfor weight at four weeks, gender, parental history of eczema, duration ¢fdediag and randomisation
370 “Indicates.one or more significant difference in associations betiedallow-up periods, so no pooled estimate is provided.
371 ** 7 partiCipants had missingczemautcome datat age 12 years
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Table II. Risk ofasthmaat age 6 and 7, 12 and 18 years by age of onset and persistence of eczema symptoms

6 — 7 years (n=325) 12 years (n=240)** 18 years (n=240)
Pattern, of % with aOR* % with aOR* % with aOR* Repeated
eczemd asthma (n/N) (95%CI)  asthma(n/N) (95%Cl) asthmat (n/N) (95%CI) measuresaORt

0-6 m persistent  47.1(24/51) 3.2 (1.6-6.5) 48.5(1633) 6.5(2.5-17.1) 28.6% (10/35) 2.9 (1.0-8.1) 3.2 (1.7-6.1)
0-6 m remitting 31.6 (619) 2.0(0.7-5.8) 33.3(3/9) 5.8(1.0-33.3) 27.36 (3/11) 4.0(0.8-19.3) 2.7 (1.0-7.2)
6-24 m persistent 32.0 (1650) 1.9 (0.9-4.2) 32.5(13/40) 3.7 (1.3-10.1) 22.% (10/44) 3.1 (1.1-8.5) 2.3 (1.2-4.7)
6-24 mremitting ~ 23.5(8/34) 1.4 (0.5-3.6) 20.7(629) 2.0(0.6-7.0) 19.2% (5/26) 1.7 (0.4-6.5) 1.5 (0.6-3.6)
Late-onset 20.8(14/47) 1.4 (0.6-3.1) 32.4(12/37) 3.0(1.1-8.2) 33.36 (10B0) 2.8 (1.0-8.4) A
No eczema 21.8(27/124) 1 13.0(12/92) 1 10.6% (10/94) 1 1

t Odds ratios (OR) estimated using repeated measures (generalised estimation dquatigrgpisode adsthman the previous 12 months at
each followup’point

*  Adjusted for weight at four weeks, gender, parental history of asttiaration of breastfeeding and randomisation

~ Indicates one or more significant difference in associations between the-tipllperiods, so no pooled estimate is provided.

** 8 participants had missing asthma outcome data at age 12 years

Table III"."Risk ofhay feverat age 6 & 7, 12 and 18 years by age of onset and persistence of eczema symptoms

6 — 7 years (n=325) 12 years (n=241)** 18 years (n=239)** Repeated
Pattern-of % with hay aOR* % with hay aOR* % with hay aOR* measuresaORYt
eczemd fever (n/N) (95%Cl) fever (n/N) (95%Cl) feverf (n/N) (95%Cl)

0-6 m persistént  41.2(21/51) 2.5 (1.2-5.2 64.7 (2234) 55 (2.2-13.3) 61.8% (2135) 2.7 (1.2-6.4) 2.4 (1.4-4.1)
0-6 m remitting 26.3(519) 1.3(0.4-4.3) 33.3(3/9) 2.4(0.5-13.1) 5486 ®6/11) 1.6(0.4-6.3) 1.4 (0.6-3.3)
6-24 m persistent  26.0 (1350) 1.6 (0.7-3.7) 37.5(15/40) 2.0 (0.8-4.7) 36.%% (16/44)  0.8(0.4-1.8) 1.4 (0.8-2.5)
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6-24 mremitting  29.4 (10/34) 1.2 (0.5-3.3) 27.6(829) 1.3(0.5-3.7) 40.0% (1025) 1.3(0.5-3.4) 1.3 (0.7-2.6)

Late-onset 25.5(12/47) 1.4 (0.6-3.3) 43.2(16/37) 2.3(1.0-5.5) 33.3% (10/30) 0.8 (0.3-1.9) 1.4 (0.8-2.6)
No eczema 18.6(23/124) 1 26.1 (24/92) 1 36.8% (35/04) 1 1
t Odds ratios (OR) estimated using repeated measures (generalised estimation)dquatigrepisode of hafever in the previous 12 months
at eacHollow=up point
* Adjusted for weight at four weeks, gender, and parental history of hay fever.
** 7 participants had missing hay fever outcome data at age 12 years and 1 participaissimgfdata at 18 years.
Table IV, Risk offood sensitisatiorf at age6,12 and 24 months and2 and 18 years by age of onset and persistence of eczema
symptoms
6.months (=313t 12 months (n=313** 24 months (n=87)** 12 years (n=243) 18 years (n=223) Repeated
Pattern of aOR* aOR* aOR* aOR* % aOR* measures
% (n/N) % (n/N) % (n/N)
eczemd % (n/N)  (95%CI) (95%CI) (95%CI) (95%CIl)  (n/N)  (95%CI) aORT
0-6m 38.0%0 3.3 59.26 7.1 37.8% 3.8 44.1% 8.8 25. % 5.2 N
persistent %@9/50) (1.57.0 (2949  (3.315.9 (17/45  (1.68.7) (1534 (3.1:25.0 (9/35  (1.517.9
0-6m 27.8% 2.0 26.3% 1.8 20.0% 1.5 11.1% 2.0 10.0% 1.9 1.9
remitting (5/18)  (0.66.6) (519 (0.55.9 (3/15) (0.46.6)  (1/9)  (0.221.1) (1100 (0.219.0 (0.84.7)
6-24 m 14:3% 0.8 26.0%0 1.6 23.%% 2.1 27.5%% 4.1 12.5% 21 N
persistent ==(7/49)  (0.32.1) (13500  (0.7-3.9 (11/46)  (0.85.4 (11/40) (1.412.4 (540  (0.58.7)
6-24 m 19.%% 1.2 22.6% 1.9 16.1% 15 20.0% 2.7 4. 2% 0.8 15
remitting (6B1)  (0.43.7)  (7/31) (0.7-5.2) (5/31) (0.54.89  (6/30) (0.89.5 (124 (0.1-7.9 (0.7-3.3
L ateonset 13.0% 0.9 6.5% 0.4 10.3% 0.8 15.8% 21 0.0% ) A

(6/46)  (0.32.3 (346  (0.1-1.3 439  (0.22.5 (6/38)  (0.7-7.00  (0/29)
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16.8% 16.9%6 15.3% 9.8% 7.1% 1
No eczema 1 1 1 1 1

(20119 (20118 (17111 (9/92) (6/85)

390

391 T Odds ratios (OR) estimated using repeated measures (generalised estimation equation)

392 t Food sensitization: sensitisation to one or monmitk, egg or peanut

393 * Adjusted for weight at four weeks, gender, parental history of eczema, duration delediagtand randomisation
394 ** 7 participants had missing hay fever outcome data at age 12 years and 1 participaissheddata at 18 years.

395

396

397

398 Table V.:Risk ofinhalant sensitisationat age6,12 and 24 months and, 12 and 18rgdasy age of onset and persistence of eczema
399 symptoms

400
Repeated
6 months (n=313 T 12 months (n=313) 24 months (n=387) 12 years (n=243) 18 years (n=225) measures
aORft
Pattern of % aOR* aOR* aOR* % aOR* % aOR*
eczemad  (AIN)  (95%Cl) % (n/N)  (95%CI) % (n/N) (95%Cl)  (n/N)  (95%CI)  (n/N)  (95%Cl)
0-6 m 20.0% 3.9 44.%% 6.3 53.3 4.0 76.%%6 5.0 85.¢ 5.8 34
persistent = (20/50) (1.4-11.0 (221490 (2.8143 (24/45 (1.98.6) (26/34) (2.012.6 (2934 (2.016.9 (2.25.2
0-6 m 0.0% 31.6% 3.1 46.7%%6 3.1 44.%% 2.2 80.0% 34 1.7
remitting  (0/18) ) (6/19) (0.99.9 (715  (1.09.9 (4/9) (0.411.3 (8/10) (0.617.9 (0.83.4)
6-24 m 4.1% 0.6 14.0% 1.2 26.1% 13 57.%% 1.9 75.6% 3.2 A
persistent  (2/49  (0.1-3.2) (7/50) (0.53.3  (1246) (0.63.0 (2340) (0.84.3 (3141 (1.37.5
6-24 m 6.5% 1.1 12.9% 1.2 25.8% 1.4 50.0% 1.6 64.0% 1.9 1.5
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remitting (2131 (0.25.8
4.3% 0.8
Late-onset
(2/46) (0.23.8
6. 7%
No eczema
(8/119

(4/31)
15.2%
(7/46)
12.9%

(15118

(0.33.9
1.3
(0.53.5)

1

(8/31)
23.1%
(9/39)
23.4%
(26/111)

(0.63.8 (1530)
0.9 57.9%
(0.42.2 (22/39)
41.3%

(38/92)

19

(1625  (0.7-5.2)
73.3% 2.8
(22/30)  (1.1-7.1)
49. %%

(42/85) !

(0.92.6)

t Odds ratios (OR) estimated using repeated measures (generalised estimation equation)

T Inhalant.sensitizatiarsensitisation to one or more adist mite, rye grass or cat dander

*  Adjusted for weight at four weeks, gender, parental history of eczema, duration delediagtand randomisation
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Figure legends

Figure 1. Follow-up rateof participantsn the firsteighteeryears
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