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adolescence

ABSTRACT

Background: The objective of this study was to identifgvelopmental trajectories of wheezing
using data-driven methodology and examaieether trajectory membership differentially

impacts the effectiveness of primary preventive efforts that target modifiable asthma risk factors.
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Methods: Secondary analysis afie Canadian Asthma Primary Prevention Stualynultifaceted
prenatainterventionamong children at high risk for asthma, followszim birth to 15years
Wheezing trajectories were identified by latent class growth analysis. Predictors, intervention
effects, and asthma diagnoses were examined beamelvithin trajectory groups.

Results: Ameng 525 childrenhreewheezdrajectorygroupswere identified Low-Progressive
(365, 690), Early Transient 2, 10%), and Earlfrersisten{108, 224). The studyintervention
was associated with lower odds of Eafisansientand EarlyPersistent wheezin@<.01).Other
predictorstof'wheeziajectories includedex,maternal asthma, maternal education, city of
residencebreastfeeding, household peiad atopy at 12 months. The oddsanasthma
diagnosis weréhree to sixfold higher in theEarly-Persistenversus_ow-Progressive grouat

all follow-upassessmen{p=.03), whereas Earbhfransient wheezinffirst yeai) was not
associated withhasthmim the EarlyPersistent group, the odds of wheezing were lower among
intervention than control children (adjusted odds ratio: 0.67; 95%CI: 0.48; 0.93) at 7 yeatrs.
Conclusions. Using data-driven methodology, children can be classifiecciivially
meaningfulwheezerajectory groups thatre populatiorspecific,appear to be programmed by
modifiable"and‘nomnodifiable factors, and are useful for predicting asthma Eaky-life
intervertionscan altesomewheeze trajectorigs.e., EarlyPersistent)n infancy and reduce
wheezingsprevalence in mid-childhood.

Key words: Childhood Asthma, wheezing, phenotype, latent class, primary prevention

Request for offprintsto: Meghan B Azadneghan.azad@umanitoba.ca

INTRODUCTION

Evidence orthexclinical relevance of earlife wheez trajectoriess growing, but findings

remain contradictoryparticularly on the interplay between associated risk factors and
implicationsforasthmadevelopment.Our understanding of disease etiology is complicated by
the mixed resulison wheeze trajectory risk factoesdtheir ability to predictasthna?”’ Thisis
parly due tothe differences ithe two methods (i.e. investigator-defifé8 and data-driven
methodology™"*§ oftenused to identify and define wheezajectoriesduring childhood

through to adulthoad
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Using investigator-defined methodology, the Tucson Children’s Respiratory Study (TCRS)

proposedour clinically distnctwheezingrajectorieg“never”,

early-transient”, ‘late-onset”
and ‘persisteritwheezing from birth to six yearshdditional studie$® have appliegimilar
descriptionsand linkedthemto clinical outcomes such as lung functfdhatopy®® bronchial
responsivenes® and viral respiratory tract infectiohthroughout childhood and adolescence.

Using data-driven methodology, the Columbia Center for Children’s Environmental Hedlgh s
(CCCEH}Y identified similartrajectorygroupsasthe TCRS study. Howeverthercohortstudies
have yieldedargernumbers andifferentshapes ofrajectory groupsising different datalriven
methodscluster analysis® factoranalysis’'®'? and latent class based methddd The latent

class based methods, in particulagdel wheeze history to determine the number and shape of

trajectory groups without making subjective assumptions about defining features.

The use of-different methodologiesrass studies hdkely influenced the identification of
trajectoryassociated risk factofge.g. smoking was a risk factor for Eaillyansientwvheezing in
TCRS' but-not CCCER). Whetherthese discrepancies persigten the aforementioned
methodolegies are applied in the same study population is yet to be exaviimedver, little is
known about whether belonging to a particular wheeze trajectory group differentiadlgtsrithe

effectiveness of primary preventiefforts that target modifiable asthma risk factors.

We recently.applied thiavestigator-defined CRStrajectofesto our Canadian Asthma Primary
Prevention Study (CAPPS) of children at high genetic risk for asthma, finding sagific
associations withespiratory healtin adolescencgA child’s sex, city of residence, exclusive
breastfeedingluration and atopy during infancy predicted wheeze trajectory group membership
(p<.05). In.thesame study population, we now applgtadrivenlatent clasgrowth analysis
approach tesidentify wheezrajectories and explore their association \silispected etiologic

factors and'asthnm@iagnoses over time, from birth through 15 years of age. We hypothesize that
the number and shapes of latent trajectories in a high-risk population ismdifiemmthat

identified in a general population of childréile also hypothesize that the CAPSS intervention
effect on wheezing and asthma differs by trajectory group.
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METHODS

Study population

We performed a secondary analysis of data from the CARRIg, which has been described
previously™>Briefly, 545 mothersrom two centers (Winnipeg and Vancouver) were recriited
1995 during.the third trimester of pregnancy and randomized to a multifaceted intereent

usual care‘recommended by their physician (contdi¢r delivery, we followed their children

until their 18™birthday or until the family was lost to follow-up (iehever came first)All
participants had an immediate family history of asthma offirsbdegreeelatives with

classical IgE mediated allergyntervention measurasiplemented during the third trimeseand

first postpartum yeancluded avoidance of house dust, pets, and environmental tobacco smoke
and encouragement of exclusive breast-feeding with delayed introduction of solid foods.
Intervention compliance is discussed in previous papers®briefly, the CAPPS interventio

was successful in (1) reducing exposure to mite allergen levels by encasement of mattresses and
pillows, (2)mereasing duration of breastfeeding, (3) reducing daycare eantltates.

However, there'was poor compliance to pet removal. We did not ddootine intervention
exposuresiater in childhood, but argue that the early programming / developmenal afrigi
disease hypothesis focuses on prenatal and early postnatal life as the critical period of exposure
for childhood asthma pathogenesis>*Ethics committees at the University of British

Columbia, .and the University of Manitoba approved the study, and parents providea writte
consent.

Wheezing and-asthma outcome assessment

Briefly, wheezing was reported by parentages 2 weeksl, 8, 12, 18, 24 months and 7 years,
and by children_at age 15 yeafsmodified version of the International Study of Asthma and
Allergy in Childhoodquestionnair® was usedgapturing‘any wheezing episoa from birth to

24 months, and “wheezing or whistling in the chest” at 7 and 15 yeaediatric allergist

(blinded toparticipantintervention groumssignmenand healthcare servigesonducted

structured interviews with parents to record symptoms and physical findiegsiothild.
Spirometry and methacholine (PC20 cutoff <8 mg/mL) challenge testing at 7 and 1&veears
performedatthe 7" and 18' year follow-up We operationally defined asthma and atopic
disorders based on Pediataitergists andespirologists’ clinicatliagnoses at the'12", 7" and

This article is protected by copyright. All rights reserved



150 15" year follow-up™**>*® These clinical diagnoses were based on symptdméieeze and

151 cough, use of medications, and physical findings without knowledge of the reslles @y skin

152  tests.

153  Risk factors

154  The presence,or absence of suspected childhood asthma riskisaagastermined from

155 questionnaires; these includedaternal race (White or notpaternal asthmamaternal atopy,

156  post-secondary educatidirth order (firstborn or not), child’s sex and birth mode (cesarean or
157  vaginal), smoking or pets in the homethe time of birthexclusivebreastfeeding> 4 months),

158 anddaycare attendance (at 24 montl@)ild atopy was determined based on an epicutaneous
159  skin test at:12nd 24 month§®

160  Statistical analysis

161  Latent class growth analysis (LCGAas used tidentify trajectories of wiezesymptoms and
162  associated risk factors among children from birth through to 15 yaaed.nodel selection

163  involved an iterative estimation of (1) the number of trajectory groups and (2) theoseaoh

164  trajectory group using both statistit®iBayesian information criteria (BIC), Akaike’s

165  informationcriteria (AIC) and entropynd nonstatistical consideratior{seasonable group sizes
166  with nonoverlapping posterior probability confidence intervafs)

167  Multinomiallogistic regressiomas used to evaluate potential predictors of wheeze trajectories
168 by estimatinghe probability of belonging teachgroup depending oparticipant characteristics
169 A six-step'directedcyclic graph (DAGY approach was used control for confounding

170  (Supplementary. Figure 1).

171  Generalizeddineamixed model§GLMM)?! were used texamine whethefl) intervention

172  effectvaried betweemnd within trajectory groups, afi@) group membershipredictedfuture

173  asthmadiagnosis.

174  All statisticalmodels adjustidfor missingdata bias under the assumption that data were missing
175  atrandomi®using afull information maximum likelihoo@FIML) based approach Sensitivity

176  LCGA and.GEMManalyses examiningubjects withat least two, three or fowheezing/asthma
177  assessmestwere not different; therefqrenly FIML results involving participants with at least
178  two wheezing/asthma assessments are presented for concifenedsajectory group model

179  results are provided in our supplementary files for interested readers. All statistical analyses were
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180 implemented usin@AS 94 (SAS Institute Inc., Cary, North Carolind)RAJprocedurevas
181  used folL.CGA.**

182

183 RESULTS

184  Wheezing and,asthma prevalence

185  Overall,525mothers completedt leastwo wheeze questionnaseluring follow-up 51% were
186  randomly assigned to the intervention group during pregndimgprevalenceof wheezing
187 differed by'intervention group, maternal asthma and education, child’bigbxprder city of
188  residencehousehold pets and daycattendanceat different assessmetitne-points {Table 1).
189  Theprevalence,ofisthma at the™ 2'¢ 7" and 15 year follow-up vas18% (N=493), 23%
190 (N=476),19% (N=378 and 16%(N=335),respectively Comparisas between baseline

191 characteristics and asthma diagnastethel®, 2" and 7' year asthma assessmenése been
192 summarized in previous studit’s=>1®

193

194  Latent wheezing trajectories

195 In LCGA analyses, threetrajectorygroup solutiorwasfound to behe most parsimonious

196  model Figure 1). This model hadhelowest(bes) BIC, AIC and highest entropy based on

197  sequentialestimation involving one to six trajectory models. The disgect wheee

198 trajectories wer@escribed as LowProgressive (n=365, 69%), Early-Transient (n=52, 10%) and
199 Early-Persistent (n=108, 21%)n the LowProgressive group, wheezing was infrequent (<5%
200 probability)intthe first 24 months, and increased slowly over time to approximatelpyl 6%e

201 15 years. Forthe Early-Transient group, wheezing probability peaked at 44% at 12 months and
202 remainedielow 1% for the remainder of follow up. The Eafgrsistent group hads8%

203 prevalenceof wheezing at 12 monthgeaking at 6% at 24 months and slightly declined to 50%
204  at thel5" year.Supplementary Table 1 summarizes the distribution of participant

205 characteristics by wheeze trajectory group.

206 Predictorsefilatent wheezing trajectories

207  Multivariable nultinomial logistic regression resulf§able 2) showed thathe CAPPS

208 intervention was associatadth wheeze trajectory group membershpg.01); children in the

209 intervention group had lower odds of Ealllyansient &djusted oddsatio [aOR]: 0.58; 95%CI.

210  0.38, 0.89) and EarlirersistentdOR: 0.46; 95%CI: 0.32, 0.68) than Low-Progressive group
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membershipBoth nodifiable factordargeted by th€ APPSintervention(household smoking,
daycare attendanckereastfeeding and household pets) andmodifiable factors (child’s sex,
atopy at 12 monthsnaternal race, asthma, pastcondary education, and study site) predicted

trajectorygroup membershi(p<.05).

I nter vention'effect on latent wheezing trajectories

Overall, GEMMresultsshowed that study intervention effect on wheezing did not vary between
trajectory lgroupsp=.16). However, within the Early-Persistent group, the probability of
wheezing athes?" and15" yearappeared to be lower among intervention than control group
children Figure2). The odds of wheezing were 54% lower among intervention than control
subjects at 7 years (aOR: 0.46; 95%CI. 0@®98) after controlling for maternal race, asthma,
post-secondary education, child’s sex and city of residence.

L atent wheezing trajectories and clinical outcomes

The odds efian’asthma diagnosis were higher ik éng-Persistentlfut not Early Transient)
group compared to tHeow-Progressive group at thé, 2", 7" and 15' year follow-up
assessmentd &ble 3). Similarly, Early-Persisten{but not EarlyTransientwheezing was
associatedWith higher oddsaifway hyperresponsiveness at thé"i®ar (aOR1.91 95%Cl:
1.06, 3.4% (Table 3). Meanforced expiratory volume in one secomds0.09 litreslower inthe
Early-Persistent than Lowrogressive group (95%CI: -0.15, -0.04) at 7 ygax0(l) butwas

not differentbetween groupat 15 yearsp=.59).

DISCUSSION

Our results using data-driven methodology in a population at high genetic risk for asthma have
identifiedthree distinct wheeze trajectory groupew-Progressive, Early-Transient and Early-
PersistentIhe multi-facetedCAPPS interventioand the modifiable lifestyle factors it targeted
duringthe prenatal angostnatal periodpredictedrajectorymembershipConsistent with

previous studies, non-modifiabiiectors such aa child’s sex, atopy at 12 months, maternal
asthma, and city of residenabso predicted group membershijhe CAPPSntervention was
effective in decreasintherisk of wheezing during mid-childhood in the EaRgrsistent gpup,

but had no effect in the other trajectory groups where wheezing was transierequent:
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Overall, theodds of asthma from birth through adolescemeeshigher in the EarhPersistent
than theLow-Progressive trajectory group.

Our findings supportane but not all, of the conclusioms existing literature about numband
shape of wheeze trajectories and their relationship to astiagaosesPerhaps the most striking
difference between our findings and those of compata®(&A basedstudiess the smaller
number‘oftrajectory groups in our data, despite the longer duration of follow up (15 years)
compared-te"previous studies (7-9 yedrs)in comparison to ththreewheeze trajectory groups
identified in our CAPPS cohort of 52%hildren larger studies have identified more groups
(CCCEH [N=689; four groups]Millennium Cohort Study [N=11,632; four groupsjvon
Longitudinal Study of Parents and Childf&5,760; six group$]? and Prevention and
Incidence of Asthma and Mite Allerdil=2,810; five group<). However, in addition to the
larger sample sizede different source populations examinethiese studies may explain this
finding. While previous studies targeted general populations, ours focused arskiginitdren
(i.e., thosewithwan immediate family history of asthma or with two fdsigreerelatives with
classical IgE 'mediated allergyhhis may explain why the “nevevheezé trajectoryfound in
previous general population cohdit§was not observedindeed, the fact that the comparable
sized CCGEH studyidentified four distinct trajectory groups suggests the numbieajettory
groups may have more to do with population heterogeneity than sample size (confirmed by
entropy, BIC and AIC criteria for model fit). Alsdyd fact that the three trajectory shapes
observed in"outhreegroup solution are replicated in the four-group solution (sensitivity
analysis: supplementary files) lends credence to their unique exigteheehighrisk

population versus general populations examined in previous stidiesthelessticannot be
ruled outthatour, smallerstudysample sizéN=525 compared to previousajectorystudies

may have limited the identificatioof less prevalent trajectory groups.

Compared.totte direct application of thavestigatordefinedTCRSwheezephenotypes iour
previous analysis of the CAPPS populatianore children were classified in the daiven
“Early-Persistent” trajectory group in the current study (108; 21%) than the D@+
“persistent”’phenotype in our previous study (59; 13%ls0, theTCRSbased'neverwheeze”
(234; 51%) and “latenset’(39; 9%)phenotypes appear to be combined ind&gdriven Low-
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Progressivérajectorygroup(365; 69%). Thesedifferences likely reflect the different
classification methodapplied,as well as the different time periods considered, simed CRS
style phenotyping was based on wheezing in thedagényearswhile our curren.CGA study
classified wheeze trajectoriesasdata from birth to 15 yearH is notable thaa considerable
proportion of.children in the Lowrogressivérajectorygroup do notvheez from birth to 15
years. The fact'that they were not identified as a separate group suggests that occasional
wheezing'may not be clinically important, even in a lmighk-population, underscored by the

lower prevalence adsthma in this group compared to the Early-Persistent group.

Our findingsalsehighlight predictos of trajectorymembershighathave nobeenidentified in
previousLGGAbased wheeze trajectory studie€ (e.g. post-secondary education and city of
residence)Theassociation ohigher maternal educatiavith lower odds of Earlyfransientand
Early-Persistenversus.ow-Progressivgroup membershimayreflect a lower prevalence of
early respiratorynfections (a common cause of early wheezing), consistent with previous
studies shewing reduced infections among infants of higher socioeconomic¢%Tates.
relevance of study site as a predictor of trajectory group membership mayaelateate or
geneticethnic differences between citi€&1% of Vancouver mothers were non-White vs. only
9% of Winnipeg mothers), aeflecthigher levels oheroallergen exposuead sensitization to
Alternariain Winnipeg @ prairie city with aragricultural environmenty’

Additionally;"our findings show that compared to investigator-defimeglezephenotypes, some
different predictor&nd consequence$ wheezingare identified and others are missed when the
data-drivertrajectoryapproach ispplied to the same study populatiéor examplehousehold
petsand maternal asthnpaedicted EarlyPersisent trajectorygroup membership in our current
study, but.nothe “persistentTCRSstyle phenotype in our previous stufdlowever, both
approachegentifiedmalesex short duration of exclusive breastfeeding (< four months), atopy
at12 monthsof age, and living in Winnipag predictoref Early-Persistenor “persistent”
wheezingRegarding clinical prognosithe TCRS'transient arly’” phenotype (defined as
wheezingn the first2 years but not at 7 years) was associated with increased asthma risk in
adolescence, whereas the dati&ven “Early-Transient trajectory group in our current study
(where wheezingccurred in the first year only) was not associated with asthma hisk.
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suggests that wheezing in thest and second years of life have different physiological
consequences and prognosiidue with wheezing in the second (but not the first) year
predicting increased asthma risk later in childhddds clinically important distinction was
obscured in previous analyses using traditional investigator-defined phenotypeseltbesy
combine thefirst two years in a single “early” peri@derall, these classification methodologies
probablyresult.in different approximations of complex raaBthatneed to be interpreted

cautiously

Our study. reveals intriguing differences between wheeze trajectory groups regarding their
responsiveness to the multifaceted prenatal CAPPS intervelatiotihe EarlyPersistent
trajectory group, ouresults show that interveniryring early lifeto address modifiablesk
factors loweredhe odds of wheezing durimgid-childhood but not during infangyhe
intervention period)In addition, the intervention had no effect in the Edngnsient group,
where wheezing only occurred during infancyg@&ther, these resuksiggestheintervention
preventeddthespathogenesis of wheezing that occurs later in childhood, which is more likely
relatedto asthmabut did not affectvheezing that occurs during infanayhich is more likely

related towrespiratory infections.

Some limitations obur study need to be considered. Wheeze trajectories were determined based
on parent'oselfreport of wheezingsuch reportare prone to recall biaEvenif we assume
non-differentialmisclassificatioramong identified trajectory groups, the direction of bias on
trajectoryasthmaoddsratio estimatess not predictable since more than two trajectory groups

are involved? Given our study sample size (N=52the differences between the three and four
trajectory group, solutions warraatcautious interpretation and requieplication in larger

studies among. highisk populationsThis alscapplies toour findings and discussion regarding
clinical prognosis of wheezing in tliest versussecond yeaof life. Finally, it is important to

note that whiléhe CAPPSntervention included avoidanoé pets and allergenic foedin

alignment withpediatric and allergy socies’ recommendations in the 1990s),4be

recommendationsave been challenged or reversed based on more recent evitighce
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In summary, our results show that data-driven methodology can be used to classify aftiddre
clinically meaningful wheeze trajectory groups that are populapaacific. These trajectories
appear to be programmed by a combination of modifiable and odifiable factors. Our

results also show that eaflife interventions can ameliorate some wheeze trajectories (i.e.,
Early-Persistent), while other trajectories appear to be unaffected by the same interventions.
Finally, our.datedriven analysis uniquelseveals that wheezing in the second (but not the first)
year of life"is/a‘strong risk factor for asthma clinically important distinction that was not

evident using classic investigatdefined wheeze phenotypes.
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TABLES

Table 1. Prevalence of wheezing at each assessment by participant characteristics.
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Prevalence of Wheezing (%)

Assessment Month 0.5 4 8 12 18 24 84 180
n=520 | n=511 | n=504 | n=498 | n=505 | Nn=480 | n=472 | n=390
Overall 5 10 16 14 16 17 21 25
Study group
Control (256) 5 11 15 15 18 18 26 26
Intervention (264) 6 10 17 13 14 17 17 23
M odifiable factorsi(tar geted by the CAPPS intervention)
Smokers in home
Yes (119)| 7 14 20 17 18 18 25 24
No (400) 5 9 15 13 15 17 20 25
Pets in home
Yes (180)| & 11 19 15 15 17 24 26
No (339) 4 10 14 13 16 18 19 24
Excl. Breastfed> 4 months)
Yes (185)| 5 7 11 12 15 16 16 24
No (324) 12 19 15 16 18 24 25
Daycare (24 months)
Yes (352)] 5 11 16 14 16 19° 21 25
No (127) 7 15 10 14 12 19 21
Non-modifiable factors
Maternal Race
White (431) 6 10 14 14 15 16 22 25
Non-White (89} | 2 10 21 15 18 24 17 21
Maternal Asthma
Yes (223)| 5 13 18 18" 18 20 23 31
No (293) 5 8 14 11 14 15 19 20
Maternal Atepy
Yes (405)| 6 9 16 15 16 18 23 27
No (111) 2 15 15 10 15 15 15 15
Postsecondary education
Yes (396)| 5 9 14 13 15 15 20 21"
No (120) 8 16 21 16 16 24 26 37
Child’s sex
Male (266) 11 18 17* 17 19 26 24
Female (254 5 9 13 10 14 15 16 26
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454
455

456
457

First-born
Yes (229)| 5 8 15 14 12 15 21 19
No (287)| 6 13 16 14 18 19 20 28
City
Winnipeg (256)| 5 16" 21 16 20° 22" 25* 30°
Vancouver (264) 5 5 10 11 12 12 17 19
Atopy at 12 months
Yes (107)] 3 8 14 17 17 25 31 31*
No (382)| 6 11 17 13 15 15 18 21
Birth Mode
Cesarean (109) 4 8 17 14 17 17 19 25
Vaginal (405)] 5 11 15 14 15 17 22 |25

Bold font: *p<.05, proportion differencéZ) test Non-Whites (89): Blacks1%, East Indian 2%, First People

2%, Oriental 10%, Other 3%

Table 2. Multivariable multinomial logistic regression results showing factor s associated

with wheezetrajectory group member ship in the CAPPS cohort

Exposure/Risk Factor

Wheeze Trajectory Group

L ow-Progressive

Reference group

Early-Transient
Odds Ratio (95% CI)

Early-Persistent

Odds Ratio (95% CI)

Interventior} 1 70.38 (0.21; 0.68) 0.25 (0.14; 0.46)
%0.58 (0.38; 0.89) 0.46 (0.32; 0.68)
Non-modifiable factors
Maternal Race (Whité) .13 (0.57; 2.26) 0.79 (0.40; 1.55)
¥4.22 (0.76; 13.46) 0.38 (0.24; 0.57)
Maternal Asthm# 1 70.28 (0.12; 0.68) 0.63 (0.25; 1.55)
1.68(1.12; 2.53) 2.72 (1.91; 3.86)
Maternal Atopy 1 2.09 (1.29; 3.39) 1.93 (1.30; 2.86)
¥1.66 (0.98; 2.83) 1.26 (0.79; 1.99)
Postsecondary educatidr 1 '0.44 (0.24; 0.79) 0.29 (0.18; 0.46)
%057 (0.33; 0.95) 0.39 (0.26; 0.60)
Child’s sex (Male} 1 71.15(0.78; 1.70) 2.06(1.51; 2.86)
¥1.16 (0.78; 1.73) 2.39 (1.68; 3.39)
Firstborrt 1 1.14 (0.62; 2.08) 0.78 (0.43;1.40)
0.87 (0.38; 1.97) 0.58 (0.26;1.30)
City (Winnipeg)® 1 76.05 (3.53; 10.38) 3.35 (1.95; 5.75)
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458
459
460
461
462
463
464
465
466
467
468
469
470

471

¥1.49 (0.92; 2.41)

3.67 (2.56; 5.26)

Atopy at 12month$ 1 73.60 (1.27; 10.18) 3.46 (1.20; 9.97)
259 (1.52; 4.39) 2.86 (1.75; 4.66)
Cesarean Birth 1 1.93(0.01; 3.72) 0.96 (0.13; 14.4)

M odifiable factors (tar geted by CAPPS inter vention)

Smokers in honlée 1 72.32(1.35; 3.97) 2.10 (1.20; 3.67)
¥1.66 (0.99; 2.80) 1.31 (0.84; 2.03)
Pets in home 1 1.92 (1.02; 3.60) 2.05 (1.05; 4.01)
0.58 (0.33; 1.01) 1.63 (1.07; 2.48)
Exclusive' Breastfeeding 4 months' 1 '0.95 (0.62; 1.46) 0.48 (0.34; 0.68)
%0.20 (0.08; 0.47) 0.79 (0.52; 1.19)
Daycare at 24 months 1 10.77 (0.47; 1.27) 1.55 (1.05; 2.29)

¥1.82 (0.99; 3.32)

1.35(0.90; 2.03)

¥1.07 (0.66; 1.75)

0.96 (0.62; 1.49)

OR, Odds Ratie;Cl, confidence interval
fcrude odds ratidadjusted oddgatio

. Significadjuated ORs ibold.

Odds ratios compare the odds having an exposure/risk factorEgwisrl ransient (column 3) or Earlyersistent

(column 4) wheeze trajectory membership versus odds of having an e{pekdactor given LowProgressive

wheeze trajectory.membersk{golumn 2).

SModel covariatesdjusted for potential confoundinigtervention maternabsthma, possecondary education,

child’s sex, city, atopy at 12 month&djusted effects of (1) maternal asthma and atopy and (2aratmity (study

site)were exanined in separate modeds informed by the directed acyclic graph procedures for eigaselection

final model results were similar (with coefficiezgtimates differing by less than 2%).

"Model covariatesdjusted for potential confoundingmoking in home, pets in home, exclusive breastfeedihg

months, daycare at 24 months, maternal asthmasposhdary education, child’s sex, city, atopy at 12 months
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472  Table 3. Generalized linear mixed model (GLM M) results: associations* between wheeze tr aj ectories, asthma diagnosis and
473  respiratory outcomesin the CAPPS cohort.
Outcome Year of Follow Up
Wheeze Trajectory 1year 2years 7 years 15years
N=493 N=476 N=378 N=335
Asthma n/N (%) OR (95%Cl) n/N (%) OR (95%Cl) n/N (%) OR (95%Cl) n/N (%) OR (95%Cl)
Diagnosis
Low-Progressive |44/340 (13%| 1.0 (reference) |52/329 (16%| 1.0(reference) | 31/259 (12%) 1.0 (reference) | 23/227 (10%) 1.0 (reference)
Early-Transient 7/51 (14%) | 1.17 (0.50; 2.75)| 7/49 (14%)]| 0.90 (0.39; 2.11) 0/39 (0%) - 5/35 (14%) | 1.66 (0.59; 4.72)
Early-Persistent: (36/102 (35%| 3.16 (1.87;5.33) | 52/98 (53%)| 5.28 (3.19;8.75) | 40/80 (50%)| 6.33(3.52;11.36) | 26/73 (36%)| 4.39 (2.27; 8.48)
L ung Functiens M ean (SD) Mean Difference | Mean (SD) M ean Difference
FEV1 (Litrés) (95%Cl) (95%Cl)
Low-Progressive 1.41 (0.22) 0.0 (reference) 3.57(0.70) 0.0 (reference)
Early-Transient 1.36 (0.25) | -0.03 ¢0.13;0.06) | 3.49(0.69) | -0.02 ¢0.09;0.04)
Early-Persistent 1.28 (0.16) | -0.09 (-0.15; -0.04) | 3.49(0.64) | -0.02(-0.070.03)
Airway Hyper - n/N (%) OR (95%ClI) n/N (%) OR (95%Cl)
Responsiveness**
Low-Progressive 181/242 (75%| 1.0 (reference) | 53/205(26%)| 1.0 (reference)
Early-Transient 28/34 (82%)| 1.54(0.61;3.91) | 8/30(27%) | 1.03(0.43;2.44)
Early-Persistent 59/72(82%) | 1.54(0.79;3.01) | 26/65(40%) | 1.91(1.06;3.45)
474  *All comparisons are adjusted for study grotM ethacholine PC208mg/mL at7 and 15years
475

OR, Odds Ratio; Cl, confidence interval. Significatijuated ORs iold.
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492  The proportion of wheezing at each observation month was estiragta cubic function of age. Solid andhéals
493 lines represent the predicted probability of wheezing &d onfidence interval estimates at each observation

494 month for each trajectory grougespectively
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511  Fig 2. Intervention effect within latent group-based wheeze trajectoriesin the CAPPS
512  cohort.
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