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Abstract

Background: Persistent childhood asthma is mainly atopy-drivéomwever, limited data exist on
the risk factors for childhood asthma phenotypes.

Objective: To identify risk factors at the first severe whiegzepisode for the current asthma 7
years later, and separately for atopic and noniaegihma.

Methods: One hundred and twenty-seven steroid-naive cildiéh the first severe wheezing
episode (90% hospitalized/10% emergency room tigatere followed for 7 years. The primary
outcome was current asthma at age 8 years, whishalsa analyzed separately as atopic and non-
atopic asthma. Risk factors including sensitizgtioral etiology and other main asthma risk factors
were analyzed.

Results: At study entry, median age was 11 months (intetdeaange 6;16 months), 17% were
sensitized and 98% were virus-positive. Currertiraat(n = 37) at 8 years was divided to atopic (n
= 19) and non-atopic (n = 18) asthma. The riskoiiactor current atopic asthma at study entry were
sensitization (adjusted odds ratio P2.001), eczema (4.8, .014, respectively) and wheezing with
rhinovirus (5.0;P .035). The risk factors for non-atopic asthma wibeefirst severe respiratory
syncytial virus/rhinovirus-negative wheezing episdddjusted odds ratio 8.B;.001), first

wheezing episode at age <12 months (.3;.007, respectively), and parental smoking (B.8;
.028).

Conclusions: The data suggest diverse asthma phenotypes ancgmseis that can be predicted
using simple clinical markers at the time of thstfsevere wheezing episode. Findings are
important in designing early intervention stratsgier secondary prevention of asthma.

(ClinicalTrials.gov number, NCT00494624 and NCTODF35)
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Key Message:

» Sensitization, eczema and the rhinovirus etioldghafirst severe wheezing episode predict
atopic asthma at school-age, whereas RSV-/rhinsrnagative etiology, agel2 months and
parental smoking predict non-atopic asthma.

» The data suggest diverse asthma phenotypes andim&tis that can be predicted using simple
clinical markers at the time of the first severee@hing episode. Findings are important in
designing phenotype-based therapies and earlywengon strategies for asthma secondary

prevention.

Capsule summary:

The data suggest that sensitization, eczema antlitieevirus etiology and atopic characteristics

already at the first severe wheezing episode pratihpic but not non-atopic asthma at age 8 years,

and therefore are worth assessing early.

Short title: Rhinovirus wheeze predicts atopic asthma

Key words: Allergy, atopy, bronchiolitis, child, eczema, rhimas, respiratory syncytial virus,

sensitization, virus, wheeze, wheezing

Abbreviations:

API Asthma Predictive Index
B-eos Blood eosinophil count
Cl Confidence interval

COAST Childhood Origins of ASThma
FEV1 Forced expiratory volume in one second
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IgE

IQR
0oCS
OR
PCR
RCT
RSV

SD

Inhaled corticosteroids
Immunoglobulin E
Interleukin

Interquartile range

Oral corticosteroids

Odds ratio

Polymerase chain reaction
Randomized controlled trial
Respiratory syncytial virus

Standard deviation
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The rhinovirus-induced wheezing, atopic charadiessand severe illness are currently the most
important early risk factors for childhood asthmaoung hospitalized wheezing childrén.
Persistent childhood asthma is mainly atopy-drivérf-® The modified Asthma Predictive Index
(mAPI), based mainly on atopic characteristics,wigely been used to assess risk of school-age
asthma regardless of the asthma phencdtypeThere are studies investigating separately risk
factors for atopiws. non-atopic asthma at school-dg&**These studies have shown that classical
atopic risk factors, also those considered in thdifred API, were associated with atopic but not
with non-atopic asthm®.However, the study settings have been heterogsrteing conducted on
birth cohorts, and have not focused not on théiteeezing episode. Awareness of which early
risk factors predict atopic or non-atopic asthméater childhood could also provide novel
approach into the mechanisms underlying childhobdezing and asthma phenotypeSimple

clinical markers would also offer a way to find lgdntervention strategies to prevent asththa.

The development of viral diagnostics has led todg@zognition of rhinovirus-induced early severe
wheezing as an important asthma risk fattor,”*°In addition, already at the first wheezing
episode, cross-sectional studies have linked rliinsainduced wheezing to atopic characteristics.
3120 owever, the asthma risk associated with rhinevinduced early wheezing has been
included in asthma predictive indices in a limiteay. These findings have led to a suggestion that
asthma risk could be evaluated, and potentiallyifieatlby targeted pharmacological intervention
already at the time of the first wheezing episbde” % #!This is noteworthy since it has been
shown that oral corticosteroid (OCS) treatment uhagrease the risk of recurrent wheezing and
asthma in hospitalized first-time wheezing childedfected by rhinovirus and/or eczem#.® 1% %
Our study aim was to assess risk factors at teedevere wheezing episode in corticosteroid-naive

children for school-age (age 8 years) atopic andatopic asthma, and to add the rhinovirus



114 etiology to the risk assessment. Based on the que\iterature, we hypothesized that the first
115 rhinovirus-induced wheezing episode predicts latepic asthm&> 1719 22 2
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Methods

Subjects

This study consisted of Vinku and Vinku2 studiesu means wheeze in Finnish) using similar
follow-up protocol, carried out in the DepartmehPediatrics, Turku University Hospital (Turku,
Finland)® * *¥The recruitment for the Vinku study was carried iol2000-2002"* and for the
Vinku2 study in 2007-2018 The original aim of both studies was to evaluhtesffect of a 3-day
course of oral prednisolone for an acute severeerihg episode using a design of a randomized
controlled trial (RCT). To the current long-termliéov-up analysis, we included from both studies
all the steroid-naive children aged 3-23 month$whe first severe wheezing episode from both
studies (Fig. 1}:* *®The exclusion criteria were the use of inhaledystemic corticosteroids
before the study entry, chronic non-atopic diseasd,a need for intensive car¥ The studies
were approved by the Ethics Committee of the Tuwhiversity Hospital, and commenced only

after obtaining written informed consent from theaglians.

Study protocol

In both studies, at study entry, venous blood was/d and nasopharyngeal aspirate collected, and
then the children were randomized to be given eihal prednisolone or a placeb&tudy

physicians (TJ, PL, ML) recruited the patients édhbstudies, and/or prospectively followed them
at scheduled visits (2 weeks, 2 months, 12 modtgsardVinku2 only] and 7 years). The children
were examined at each visit and parents were iet®ed using standardized questionnaires at the

long-term visits (Online supplements§; 248
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For the current analysis, all (100%, 127/127) akitdwere followed from patient charts for asthma
symptoms, medications, and laboratory tests foful&-year follow-up period (Fig. 1 and Table
1).*% 8 |n addtiton, 57% (73/127) of children attendedhi® 7-year follow-up visit either in Vinku
study in 2007-2008, or in Vinku2 study in 2014-2046d parents of 13% (16/127) were
interviewed by phone at age 8 years (Fig. 1). Thdysprotocols were registered at

ClinicalTrials.gov (Vinku: NCT00494624 and VinkuRCT00731575).

Virus, laboratory and pulmonary function data

At study entry the nasopharyngeal aspirates f@l diagnostics were drawn using a standardized
proceduré> ° The nasopharyngeal aspirates were analyzed fooaitas, coronaviruses (229E,
0OC43, NL63 and HKU1), enteroviruses, human bocayinuman metapneumovirus, influenza A
and B, parainfluenza virus types 1-4, polyomavisud&J) and KI, rhinovirus types A, B and C, and
respiratory syncytial virus (RSV). In both studipslymerase chain reaction (PCR) was used to
detect all viruses, and additional serology for arbocavirug® 2" 2 Vinku study used also
culture, antigen detection and/or serology for adéns, enteroviruses, human metapneumovirus,
influenza A and B virus, parainfluenza virus tyfe3, rhinovirus types A and B, and R§V*
Laboratory studies at study entry and at age 8syieatuded allergen-specific serum
immunoglobulin (Ig) E levels and blood eosinopBitEEos) counts, which were measured by the

routine diagnostics of the Central Laboratory ofkiuUniversity Hospital.

The long-term follow-up visit was arranged at agee8rs (Fig. 1f.The flow-volume spirometry
(Jaeger MasterScreen system, Jaeger GmbH, WirzBarmany in Vinku, and Medikro
Spirometry Software, Medikro Oy, Kuopio, Finlandiimku 2) was measured in both studies with

bronchodilatation test; spirometry at baseline B&dninutes after 400 micrograms of albuterol
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(Ventoline®) administered by inhalation throughpacer (Babyhaler®, both from Glaxo Smith
Kline, Brentford, UK), and in Vinku2 also with freanning test designed to measure bronchial
hyper-reactivity in children; spirometry at baseliand 1, 5, and 10 minutes after exercise testing.
29 The registered index was the forced expiratoryma in one second (FEV1). Families were
instructed to withhold the child’s regular asthmedigations with inhaled corticosteroids (ICS)
during the preceding 4 weeks, and to withhold daltmo! for 12 hours before the spirometry. The

test was re-scheduled, if the child was ill or taksalbutamol for asthma symptoms.

Outcome

The outcome of this study was the risk for curisthma at age 8 years, analyzed separately for
atopic and non-atopic asthma. The risk factors mesessed at the time of the severe first wheezing

episode (Table 1).

Children were diagnosed to have current asthmgeaBayears if they met one or more of the
subsequent criteria during the preceding 12 momiaisent charts report of doctor-diagnosed
asthma and need for regular use of doctor-prestalthma therapy with ICS for over a month, use
of OCS for asthma exacerbations, acute asthm&atheved by repeated use of bronchodilator,
and/or hyper-reactivity in spirometry defined agamsible airflow obstruction with an increase of
>12% in FEV1 in the bronchodilatation test, or ardase 0£15% in exercise-challenge tést.
Current atopic asthma at age 8 years was definadthma with laboratory-verified sensitization
(95%, 18/19) , or patient chart and parent-repoattgy symptoms (5%, 1/19) (Table 2). Non-
atopic asthma was defined as asthma without ti&skdren were in remission if they were without
asthma symptoms and therapy within 12 months poitine study visit and/or without hyper-

reactivity in spirometry at the study visit.
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Definitions

Wheezing episode was defined as sharp whistlingdgouexpiratory breathing together with
expiratory distres$' Severe wheezing refers to that 90% of the childvere hospitalized and 10%
were admitted to emergency room of the tertiarypkiak Any sensitization was defined as positive
IgE antibodies against common allergens (cut-all®.35 kU/L for codfish, cow’s milk, egg,
peanut, soybean, wheat, cat, dog, horse, birchymagtimothy,Cladosporium herbarum and
Dermatophagoides pteronyssinus; fluoro-enzyme immunoassay, CAP FEIA, Phadiatop G8mb
Phadia, Uppsala, Swedehj® Aeroallergen sensitisation was defined as IgEbadies to any of
the latter 8 allergenEczema was a physician-made diagnosis with tygialptoms including
pruritus, typical morphology and chronicity of dase’" In this article, viral findings were
combined into 3 subgroups according to the vinal@gy of the first wheezing episode at study
entry: the rhinovirus group (rhinovirus alone otiwother viruses, RSV included), the RSV group
(RSV alone or with other viruses, rhinovirus ex@dyl and the RSV-/rhinovirus-negative group

(other viruses or no viruses fourfd}*°

Statistics

The risk for current asthma at age 8 years wasasdeaising the unadjusted logistic regression
model with baseline characteristics at study erigher's exact tests were also used when there
was 0 cell counts. The 3 viral subgroups were iddiily tested as dichotomous variables (the
rhinovirus groupys. the other two, the RSV grows. the other two, and the RSV-/rhinovirus-
negative groups. the other two). The multivariable analyses welestdd with eczema, any

sensitization, parental smoking, rhinovirus-podivage<12 months at study entry, which all
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showed significant effects. The logistic regressioalyses were also done for atopic and non-
atopic asthma outcomes separately. Because ahtlealtfference of the two cohorts (recruited
either in 2000-2002 or 2007-2010) we also adjuitedohort in the multivariable regression
analyses to study whether a cohort was significatite models, or modified the magnitude of the
other factors in the model§he effect of overlapping risk factors on the iride of asthma at age
8 years was tested wiffi or Fisher's exact tests. A two-sidedalue <.05 was regarded as
statistically significant. Analyses were made udBiyl SPSS 23.0 software (SPSS Inc, Chicago,

lll, USA).
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Results

Study population

Originally, 417 children were enrolled (Fig. 1). tbhese, 281 children were not eligible due to age
>2 years, previous wheezing, ICS or OCS treatmbatdevelopment of chronic disease after
enrollment, or need for intensive care during thepitalization, and 136 children were eligible for
the long-term follow-up. Nine children (7%) declihthe follow-up or were lost, of whom 8 (89%)
were boys, 3 (33%) were sensitized, 3 (33%) werektirus-positive, and their mean age was 15.2
months (SD 8.4 months) at study entry. Finally, {23% of eligible) first-time wheezing children
completed the follow-up and were included in tmalgses. Of these children, 49 (39%) were from

Vinku study and 78 (61%) from Vinku2 study.

All children were followed from patient charts fasthma symptoms, medications, and laboratory
tests for the full 7-year follow-up period. In atidin 73 (57%) children attended to the 7-year
follow-up visit, whereas the rest, 54 (43%) chilukgere followed-up from patient charts (n = 38)

and the parents were also interviewed (n = 16). (Fand Table I1).

Patient characteristics

At study entry the median age was 11 months (iogetde range 6;16 months), 64% of the

children were boys, 17% were sensitized, 28% hadma, and 98% were virus-positive (Table 1).
At the end of the follow-up the median age wasyears (interquartile range 7.1; 8.2 years) (Table
2). Overall, during the follow-up 67 (53%) childrexere diagnosed to have recurrent wheezing or

asthma ever, and regular long-term asthma cortesapy with ICS was started. Thirty (24%)
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children with asthmatic symptoms were in remisdigrthe end of follow-up, of whom 23 (77%)
were boys, 12 (24%) were sensitized at study eB&Y659%) were rhinovirus-positive, and the
mean age was 12.6 months (range 3.5-23 months;&@Ddnths). Current asthma was diagnosed
in 37/127 (29%) children, specified to atopic in(19%) and non-atopic asthma in 18 (14%)
(Tables I and I, please see allergy testing chiaratics and the Results section in this article’s

Online Repository).

Risk factors for current asthma at school-age

At study entry, the unadjusted risk factors (listethe Table I) for current asthma were
sensitization (odds rati®R] 3.0; 95% confidence intervfClI] 1.2-7.8), eczema (2.7; 1.2-6.5,
respectively), and the first wheezing episode atd@ months (2.3; 1.0-5.0, respectively) (all
P<.05, Table IIl). In the multivariable analyses thist wheezing episode at ag&2 months (3.6;

1.4-9.5), sensitization (3.5;1.1-11), eczema (2.9:7.3), and parental smoking (2.8; 1.2-6.9)

remained significant risk (a#<.05, Table IlI).

Risk factors for current atopic asthma at schoa-ag

Current asthma was specified to atopic and noniatgthma. The unadjusted risk factors for
current atopic asthma were sensitization (OR 13% €3 4.3-41), rhinovirus etiology of the first
wheezing episode (6.4; 1.8-23, respectively) are¢®a (4.8; 1.7-13) (af<.05, Table 1ll). In the
multivariable analyses sensitization (12; 3.0-#dinovirus etiology (5.0; 1.1-22) and eczema (4.8;

1.4-17) remained significant risk (&k.05, Table IlI).

Risk factors for current non-atopic asthma at sthge
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The unadjusted risk factors for non-atopic asthraeevthe RSV-/rhinovirus-negative etiology (OR
5.4; 95% CI 1.9-16) and agd.2 months (5.3; 1.4-19, respectively) @H.05, Table Ill). In the
multivariable analyses the RSV-/rhinovirus-negagtielogy (8.0; 2.3-28), age€l2 months (7.3;
1.7-31), and parental smoking (3.8; 1.2-13) renthsignificant risk (allP<.05, Table Ill). When

the multivariable regression analyses were alsoséeljl for cohorts Vinku or Vinku2, they were not
significant in the multivariable models for anyppic or non-atopic asthma, and did not modify the

magnitude of the other risk factors.

Overlapping characteristics

The incidence of current asthma increased cumelgtif’the child had concomitant risk
characteristics at study entry (Table IV, Fig. ®)e incidence of asthma was high with both
eczema and sensitization (7098) either one (37%ys. neither (21%)R = .003), respectively with
sensitization and rhinovirus (59%/24%/25@)= .015), with eczema and rhinovirus
(55%/27%/21%) R = .018), or with ag&12 months and parental smoking (56%/23%/21% with

age 13-23 months and no parental smokiRg} (004).

The incidence of atopic asthma increased cumulgtiveen the concomitant rhinovirus etiology
was added on the atopic risk factors at study dfi@ple 1V). The incidence of atopic asthma was
high with eczema and sensitization (70%)either one (23%ys. neither (4%) IP<.001),
respectively with sensitization and rhinovirus (52286/4%)(P<.001), with eczema and rhinovirus
(45%/15%/15%) P<.001), with B-e0$0.4 x 16/L and rhinovirus (27%/18%/5%pP(= .015), or

with parental asthma and rhinovirus (29%/20%/6Po¥ (038) (Table IV and Fig. 2).
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The incidence of non-atopic asthma increased vgéxa2 months and RSV-/rhinovirus-negative
etiology (50%)vs. either one (15%yYs. neither (2%) P<.001). Respectively, the ag&2 months
with parental smoking increased the asthma inciel¢B8%)vs. either one (12%s. age 13-23

months and no parental smoking (3®)H.003) (Table IV).

Sensitivity analyses

The sensitivity analyses in the subset of childugh allergy testing (n = 91) did trend in the same

direction as the main results (Tables Il and Efthis article’s Online Repository). The sensitivity

analyses of children without allergy testing (n& &as unsuitable for statistical analyses due to

several O cell counts and small number of outcofhedopic asthma and 1 non-atopic asthma).
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Discussion

This is the first study assessing risk factordattime of the severe first wheezing episode for
atopic and non-atopic asthma phenotypes at agar8.yieis novel by adding the rhinovirus
etiology to the phenotype-based risk assessmetitslamwing that the first rhinovirus-induced
wheezing alone or together with sensitization andéaema predicts atopic but not non-atopic
school-age asthma. These results are notewortigg surrently the school-age asthma risk of
children with recurrent wheezing episodes is evallian with the modified API that includes
closely atopy-related characteristics, but yet dugdifferentiate between asthma phenotyBes.
The risk factors for non-atopic asthma were th& fitheezing before age 12 months, parental

smoking and the RSV-/rhinovirus-negative first whiag episode.

We show that rhinovirus-induced first severe whegapisode predicts atopic asthma at school-age
in this population-based study. Previously eaffigthinovirus-induced wheezing has been linked to
school-age asthma in birth cohctté§However, the Childhood Origins of ASThma (COASHja

the Australian birth cohort studies are high-riskarts by having included only wheezing children
with a familial predisposition to atopic asthmaeféfore, the data may reflect a different
susceptibility of atopic airways to rhinovirus iofns. On the contrary, the Tuscon Children's
Respiratory Study is a non-selected populationdaséh cohort that included healthy infants.

They observed that children with early-life RSV-ileeéd lower respiratory tract infections had
frequent wheeze by school-age, but the risk of wingedecreased being insignificant by the age of
13 yeard’. In addition, there was no link between RSV irifews and sensitizatidh Previous

studies on different childhood asthma phenotypéseuthat atopic risk factors from the modified
API were associated with atopic, but not with néopic asthmd: 1°** 3However, their study

settings were different from ours since they weredticted on birth cohorts, focused not on the
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first wheezing episode*?* included older childrelf, or included no virus etiology of the
wheezing® ****Unlike these studies, we found no clear asthmaaied effect from breast-feeding,
or conversely asthma-increasing effect from malke’sé *We showed that parental smoking
predicted non-atopic asthfyd® *30n the contrary, parental asthma was insignifigatie
univariable model and thus, was not included innthdtivariable model. However, it was

associated with atopic asthma with concomitantawinus and/or atopic risk factors.

This population-based study consisted only of stienaive, first-time wheezing children, mainly
hospitalized with severe wheezing (90% hospitalaed 10% treated at emergency department of
tertiary hospital), and of whom one third had asthhyears later. Therefore, our results could be
adapted to hospitalized first-time wheezing chid@ndmay give new perspective when
estimating their future asthma risk. Bgnnelykkal. found no specific viral or bacterial risk factor
for school-age asthma, and hence suggested thahtlezlying susceptibility to triggers instead of
the specific triggering agent was the importanhimst risk factor> We agree with the host-
dependent susceptibility, but we suggest a trigiggrendence so that rhinovirus itself would act as
an important early marker uncovering the underhgangceptibility to asthma in atopic asthma-
prone children by manifesting expiratory wheeZirig® ?'Like Bgnnelykke, we did not find
rhinovirus a risk factor for current overall asth(mecluding atopic and non-atopic), but we found it
a significant risk factor for atopic asthn@oncurrently, the RSV-/rhinovirus-negative wheezing
was associated with non-atopic asthma, probablsusecthe rhinovirus-positive wheezing children
developed atopic asthma. Infant wheezing may bestiima risk marker, as it often is rhinovirus-
induced, particularly in older childrén'® However, the rhinovirus-induced wheezing has been
included in asthma predictive indices in a limitealy. We suggest that the investigation of virus

etiology, sensitization and eczema status, andcesfyethe combination of these three, may enable

18



362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

the asthma risk assessment already at the tinfeedirst wheezing episode, since rhinovirus-

sensitive viral diagnostics is widely availabié.* 7 19 2134

The underlying susceptibility to atopic disordensl airal triggers might be the true asthma risk
factor, and thus the interplay between sensitiratiod virus infections is likely to be involvéd:
35,3615 The COAST study group showed in a statistical rhéwechronological order of causality
ie. early-life aeroallergen sensitization precedesatirus illnesses and asthmelowever, the

slow development of aeroallergen sensitizationekes®zs its value in asthma risk indices during
early life, whereas food sensitization is likelydevelop earlier predicting aeroallergen sensibmat
and the future asthma ri§k’ " **The rhinovirus-associated asthma risk has beelaieeg by
increased susceptibility to lower airway rhinovirngections in individuals with pronounced atopic
characteristics (allergen specific IgE sensitizgtidood eosinophilia, eczema, maternal atopic
eczema and/or increased interleulln] -4, IL-5, and IL-13 responses in airway secretjpns
damaged airway epithelium, as well as decreasedenbna/p/y/A and IL-10 responses in airway
secretions or celf¥: The interactions between sensitization-associtednnate antiviral pathways
may lead to more severe viral illnesses in alreshsitized children when a respiratory viral
infection starts a sensitization-dependent casttateaugments and maintains airway

inflammation>®

The strengths of our study include complete anglgEatopic characteristics and virus etiology,
and a careful long-term follow-up. The inclusioteravas high (93%), 100% of the children were
followed-up from patient charts, and in additio®®@f the children attended the study visit at age
8 years. This study set-up is different from bethort studies by being population-based with all
children suffering from the first severe wheezipisede®? They were steroid-naivie. they

received no ICS/OCS before or as a treatment feffiist wheezing. This is worth of note since it
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has been shown that OCS may affect long-term tier@soutcomeé: * * 8 2°To minimize the
selection bias, we included children who did negrad the long-term study visit. People adhere
follow-up studies that concern their interestspum case asthmatics. To maximize the objectivity
we regarded children with bronchial hyper-reacpiuit spirometry as asthmatics, who yet were
without proper pediatrician-set asthma diagnoses fiflects the real-life situation and completes
the asthma outcome. To minimize the heterogenaiiyt@a make our results more generalizable we
included only children with a physician-confirme#eezing ¥s. bronchiolitis with or without
wheezing in previous studie¥)This study has also limitations. The sample sias vather small

after excluding the steroid-treated patients. Theavirus typing was not done.

In conclusion, we show that sensitization, eczentha rhinovirus etiology at the first severe
wheezing episode predict atopic but not non-ataptbma at school-age. On the contrary, the first
wheezing before age 12 months, parental smokingrenB&SV-/rhinovirus-negative first wheezing
episode predict non-atopic asthma at school-ags.dliservation could provide a novel approach
into the mechanisms underlying childhood wheezimg) @asthma, prognostics, and potentially
different therapies of distinct asthma phenotypdswould encourage to find future therapeutic
interventions to prevent asthma, but warrants &rrstudies? Virology and atopic status are worth
assessing early in severely wheezing childrendogeize the children in high asthma risk, and to

distinguish the risk between asthma phenotypes.
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TABLE |. Baseline patient characteristics at the first wheezing episode.

Current asthma at age 8 years

All Any Atopic Non-atopic
Risk factor 127 37 (29) 19 (15) 18 (14)
Age 3-11 months 68 (54) 25 (68) 10 (53) 15 (83)
Age 12-23 months 59 (46) 12 (32) 9 (57) 3(17)
Male sex 81 (64) 24 (65) 15 (79) 9 (50)
Female sex 46 (36) 13 (35) 4 (21) 9 (50)
Eczema 35 (28) 16 (43) 11 (58) 5 (28)
Any sensitization* 22 (17) 11 (31) 11 (61) 0
Food 22 (17) 11 (31) 11 (61) 0
Aeroallergen 6 (5) 6 (17) 6 (33) 0
B-€0s>0.4 x 16/L 41 (32) 13 (37) 9 (53) 4(22)
Parental asthma 23 (18) 10 (27) 4 (21) 6 (33)
Parental smoking 51 (40) 20 (54) 9 (47) 11 (61)
Breast feeding4 months 55 (43) 20 (54) 10 (53) 10 (56)
gg\r;ci)x::rltljjzgljone or with other viruses, 65 (51) 22 (60) 16 (84) 6 (33)
S)i\l/ugleodne or with other viruses, rhinovirus 35 (28) 5 (14) 2 (11) 3(17)
RSV-/rhinovirus-negative (other viruses or 26 (21) 9 (24) 0 9 (50)

NO Viruses)

Values are shown as numbers (percentage withimassiubgroups) of subjects.

B-eos, Blood eosinophil coun®SV, Respiratory syncytial virus.

* Defined as IgE antibodies to any of the commdergens. See the Methods section for details.
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TABLE Il. Study characteristicsat 8 years.

N =127
Age (years) 7.7 (7.1;8.2)
Follow-up time (years) 6.8 (6.3; 7.1)
Followed-up from patient charts 127 (100%)
Attended the 7-year follow-up visit and followed-fipm patient charts 73 (57)
Any sensitization* 31/73 (42)
Food 19 (26)
Aeroallergen 23 (32)
Atopic asthma (based on specific IgE testing) 13
Non-atopic asthma (based on specific IgE testing) 6 1
Followed-up from patient charts and parental iritaxg 54 (43)
Only patient charts 38 (30)
Allergy testing (allergen specific IgE or skin gkic 16
test)
Atopic asthma (based on specific IgE testing) 3
Non-atopic asthma (based on specific IgE testing) 1
Patient charts and parental interviews 16 (13)
Allergy testing (allergen specific IgE or skin gkic >
test)
Atopic asthma (based on specific IgE testing) 2
Atopic asthma (based on charts and questionnaire) 1

Non-atopic asthma (based on charts and

guestionnaire) 1
Asthma ever during the follow-up 67 (53)
Asthma in remission by the end of follow-up 30 (24)
Current asthma 37 (29)
Atopic 19 (15)
Non-atopic 18 (14)

533 Values are shown as medians (interquartile rangejmbers (percentage) of subjects.
534  * Defined as IgE antibodies to any of the commdergens. See the Methods section for details.

535
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TABLE I11. Risk factors at thefirst wheezing episode for current asthma at age 8 years.

Current asthma at age 8 years

Unadjusted analyses Any Atopic Non-atopic
Risk factors OR 95%Cl P OR 95%Cl P OR 95%Cl P
Age 3-11 months 2.3 1.0-5.0 .045 0.96 0.36-2.5 .93 53 1419 .012
Male sex 1.1 0.48-24 .87 24 07477 .15 0.51 0.19-1.4 .19
Eczema 27 1265 013 48 1.7-13 002 1.0 0.33-1.0 .98
Any sensitization* 3.0 1.2-7.8 .023 13 4341 <.001 N/A N/A  .041F
Food 30 1278 .03 13 4341 <001 N/A  NA  .041*
Aeroallergen N/A  NA <001" N/A  N/A  <001" N/A  NA 59
B-e0s>0.4 x 16/L 1.3 05729 55 2.6 0.93-7.4 .067 0.53 0.16-1.7 .30
Parental asthma 21 08354 .12 1.2 0.36-4.0 .76 2.6 0.86-7.9 .089
Parental smoking 22 0.99-47 .053 1.4 051-3.7 .53 2.6 0.94-7.3 .065
Breast feeding4 months 1.8 0.85-4.0 12 1.6 0.59-4.1 .38 1.8 0.65-4.9 .26
\Ffi:‘l:rs‘g‘;'f‘éssi‘/"i’gglj’é;"gth other 15 07435 .23 64 1823 .005 042 01512 .11
\'jﬁj\éé‘slo?ﬁr‘l’év"l‘ﬁﬁg Z;hj; doq 031 011-088 028 0.27 0.06-1.2 .089 0.48 0.13-1.7 .27
RSV-/rhinovirus-negative 1.4 0.55-3.5 49 N/A N/A .013° 54 19-16 .002
Multivariable analyses
Age 3-11 months 3.6 1.4-95 .009 1.8 0.49-64 .38 73 17-31 .007
Eczema 29 1173 028 48 1417 014 0.66 0.18-2.4 .53
Any sensitization 35 1111 030 12 3044 <001 1 1 T
Parental smoking 2.8 1.2-6.9 .021 23 0.63-85 .21 38 12-13 .028
\'}:’Jrs“é‘;',r‘éssi‘/'?rqg&;e‘}’gth other 15 061-37 .38 50 1122 .035 - - -
RSV-/rhinovirus-negative - - - - - - 80 2328 .001

Risk assessed with the logistic regression modeinhdjusted analyses age 3-11 momthage 12-23 months, male

sexvs. female, eczemes. no eczema, sensitization to any allergen, fooceooallergenvs. no sensitization, B-eos0.4

x 10°/L vs. B-eos <0.4 x 1UL, parental asthma and smokivg no asthma or smoking, duration of breast feedig

monthsvs. <4months. Multivariable analyses adjusted with agel months, eczema, any sensitization, parental

smoking, and rhinovirus-positivity or rhinovirusgaivity (P near .05 in unadjusted analyses). In N/A celisas

assessed using Fisher's exact test due to 0 ceitsco

B-eos, Blood eosinophil count95% Cl, 95% Confidence intervallN/A: Not applicable;OR, Odds ratio;RSV,

Respiratory syncytial virus.

* Defined as IgE antibodies to any of the commdergens. See the Methods section for details.

" N/A for all aeroallergen-sensitized children deysld atopic asthma.

*N/A for none of the sensitized children developed-atopic asthma.

$N/A for none of the RSV/rhinovirus-negative childréeveloped atopic asthma.
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TABLE V. Theeffect of concomitant characteristics at study entry for incidence of current asthma at age 8
years.

Current asthma at age 8 years

Risk factors Any P Atopic P Non-atopic P
Age 3-11 months and no rhinovirus* 13/38 (34) 3/38 (8) 10/38 (26)

Age 12-23 months OR rhinovirus 14/53 (26) 71 7/53 (13) A1 7/53 (13) .014
Age 12-23 months AND rhinovirus 10/36 (28) 9/36 (25) 1/36 (3)

No eczema and no sensitizafion 16/77 (21) 3/77 (4) 13/77 (17)
Eczema OR any sensitization 13/35 (37) .003 8/35(23) <.001 5/35 (14) .37
Eczema AND any sensitization 7/10 (70) 7/10 (70) 0/10 (0)

No eczema and no rhinovirus 10/47 (21) 1/47 (2) 9/47 (19)

Eczema OR rhinovirus 16/60 (27) .018 9/60 (15) <.001 7/60 (12) 46
Eczema AND rhinovirus 11/20 (55) 9/20 (45) 2/20 (10)

No sensitization and no rhinovirus 14/56 (25) 2/56 (4) 12/56 (21)

Any sensitization OR rhinovirus 12/56 (24) .015 6/50 (12) <.001 6/50 (12) .072
Any sensitization AND rhinovirus 10/17 (59) 10/17 (59) 0/17 (0)

B-eos <0.4 x 1YL and no rhinovirus 14/56 (25) 3/56 (5) 11/56 (20)
B-e0s>0.4 x 1G/L OR rhinovirus 12/38 (32) .65 7/38 (18) .015 5/38 (13) .20
B-e0s>0.4 x 1G/L AND rhinovirus 11/33 (33) 9/33 (27) 2/33 (6)

No parental asthma and no rhinovirus 11/51 (22) 3/51 (6) 8/51 (16)
Parental asthma OR rhinovirus 20/59 (34) .20 12/59 (20) .038 8/59 (14) .95
Parental asthma AND rhinovirus 6/14 (43) 4/14 (29) 2/14 (14)

Age 12-23 months with RSV or rhinovirus 10/47 (21) 9/47 (19) 1/47 (2)

Age 3-11 months OR

RSV-/rhinovirus-negativie 20/66 (30) A1 10/66 (15) 21 10/66 (15)<.001
Age 3-11 months AND

RSV-/rhinovirus-negative 7114 (50) 0/14 (0) 7114 (50)

Age 12-23 months and no parental smoking 7133 (21) 6/33 (18) 1/33 (3)

Age 3-11 months OR parental smoking 15/65 (23).004 7165 (11) .33 8/65 (12) .003
Age 3-11 months AND parental smoking 15/27 (56) 127622) 9/27 (33)

Values are shown as numbers (percentage) of sabfeaias assessed usipg or Fisher's exact tests indicating whole
group’s comparisons.

B-eos, Blood eosinophil count.

* Alone or with other viruses, RSV included.

"Defined as IgE antibodies to any of the commornrgéies. See the Methods section for details.

*With other viruses or no viruses.
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L egendsto thefigures

FIGURE 1: Study flow chartICS, inhaled corticosteroid$CU, intensive care unit.

FIGURE 2: The incidence of current asthma phenotypes at agau® in children (N = 127) with

sole and overlapping atopic risk factors (senditbra eczema, rhinovirus, parental asthma) at the

first wheezing episod@®/A, not applicable for there were no cases with faskors.
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Enrolled n =417

* Vinkun =293: age 3 months to 16 years
and hospitalized for acute wheezing

* Vinku2n = 124: age 3-23 months and
first acute wheezing

Eligible n = 136
« age 3-23 months, first wheezing and
steroid-naive
Vinkun =53
Vinku2 n = 83

Non -eligible n = 281

age 22 years n = 116

» of the rest, previous wheezingn =65
* prednisolone intervention n = 93
* |ICS started before the study n=2

e chronic disease n = 1
» foreign body n = 1
* needed ICU treatment n= 3

Analyzed for 7-year period n = 127
« patient charts n = 127 (100%)
Vinkun =49 (39%)
Vinku2n =78 (61%)
» study visitn =73 (57%)
Vinkun =29 (23%)
Vinku2 n = 44 (35%)
» parental interview n = 16 (13%)
Vinkun =10 (8%)
Vinku2n =6 (5%)

Lost in follow-up n =9

» drop-outs or declined
Vinkun =4
Vinku2n=5

FIGURE 1




Current asthma

Atopic asthma Non-atopic asthma

0%P ental asthma Senstzat43%PrentaIasthma FIGURE 2

Sensitization



Results

Patient characteristics

Allergen specific IgE or skin prick testing was done for 91/127 (72%) children: for all 73 children
at the 7-year follow-up visit and for 18/54 (33%) children who did not attend to the visit. For 42/43
(98%) of the sensitized children, sensitization was verified by laboratory testing: allergen specific
IgE was analyzed at the study visit in 31/43 (72%) children, alergen specific IgE or skin prick test
was verified from patient chartsin 11/43 (26%) children, and of the rest, in 1/43 (2%) children,
allergy diagnosis was verified from patient charts and standardized study questionnaire. This child

was atopic asthmatic with clear allergy to pollen and furry animals.



TABLE EL1. Risk factorsat thefirst wheezing episode for current asthma at 8 years.
Sensitivity analysis of the children with specific I gE testing at 8 years (n = 91).

Current asthma at age 8 years

Unadjusted analyses Any Atopic Non-atopic
Risk factors OR 95% CI P OR 95% CI P OR 95%CI P
Age 3-11 months 2.3 0.97-57 .059 0.98 0.35-2.8 .96 4.7 12-18 .023
Male sex 11 0.44-26 .89 3.3 0.88-12 .078 0.40 0.14-1.2 .095
Eczema 2.8 1.1-6.9 .027 48 1.6-14 .005 0.87 0.28-2.7 .81
Any sensitization* 27 09381 .069 13 3745 <.001 N/A N/A  .035"
Food 2.7 0.93-8.1 .069 13 3.7-45 <.001 N/A N/A .035*
Aeroallergen N/A  N/A  .003" N/A  N/A  <001" N/A  NA 59
B-e0s>0.4 x 10/L 1.2 0.49-3.0 .68 23 0.77-7.0 .13 0.54 0.16-1.8 .33
Parental asthma 1.8 0.64-5.1 27 1.2 0.34-42 .77 20 0.59-6.5 .28
Parental smoking 2.0 0.84-4.7 A2 1.4 0.48-3.8 .57 2.1 0.72-6.1 .18
Breast feeding4 months 1.2 0.49-2.7 74 1.0 0.37-2.9 .95 1.2 0.42-35 .72
E?&gg‘g'f‘éssi‘/'ci’ggs’éxth other ;4 05933 .44 54 1420 012 0.37 0.12-1.1 .077
aﬁj\ég‘sl"?ﬁ:(;v"l‘;ﬁz oer 4 053 02213 .17 027 007-10 .053 12 04236 .72
RSV-/rhinovirus-negative 1.4 0.48-3.9 .56 N/A N/A .019° 57 18-18 .003
Multivariable analyses
Age 3-11 months 43 1.4-13 .009 23 0.56-94 .25 57 13-25 .019
Eczema 33 1198 .027 52 1420 .017 0.72 0.19-2.7 .62
Any sensitization 34 09312 .064 12 2854 .001 1 1 T
Parental smoking 29 1.1-7.8 .038 23 05792 .24 29 0.83-10 .097
\'}:’nggi,r‘éss"{‘/"mg&;xth other 1, 04134 .78 39 07819 .099 . - .
RSV-/rhinovirus-negative - - - - - - 7.2 19-27  .003

Risk assessed with the logistic regression modeinhdjusted analyses age 3-11 momthage 12-23 months, male
sexvs. female, eczemes. no eczema, sensitization to any allergen, fooceovallergenvs. no sensitization, B-eos0.4
x 10°/L vs. B-eos <0.4 x 1UL, parental asthma and smokivg no asthma or smoking, duration of breast feedig
monthsvs. <4months. Multivariable analyses adjusted with agel months, eczema, any sensitization, and riinev
positivity or rhinovirus-negativity (P<.05). In N/@ellsP was assessed using Fisher's exact test due tbddeets.
B-eos, Blood eosinophil count95% Cl, 95% Confidende intervalN/A: Not applicable;OR, Odds ratio;RSV,
Respiratory syncytial virus.

* Defined as IgE antibodies to any of the commdergens. See the Methods section for details.

" N/A for all aeroallergen-sensitized children deypeld atopic asthma.

*N/A for none of the sensitized children developed-atopic asthma.

$N/A for none of the RSV/rhinovirus-negative childréeveloped atopic asthma.

"Not included in the model for there was no sersiiin at study entry.



PARENTAL QUESTIONNAIRE AT THE 7-YEAR FOLLOW-UP VISIT

FOR VINKU-STUDY

1. Has a doctor ever diagnosasthma in your child ?

If yes

1) No 2) Yes

When (month/year)?

Where? By whom?

Has the dyspnoea been relievedinick-relief medication (such as Foradril,
Formoterol, Oxis, Airomir, Buventol, Salbuvent, \teline, Serevent, Bricanyl,

Seretide, Symbicort)? 1) No 2) Yes

Has thdong-term control medication ever been started continuing for >4 weeks (such
as Aerobec, Beclomet, Busonid, Pulmicort, Flixotidemanex, Seretide, Symbicort)?
When?

What preparates?
How long did the regular daily long-term controétapy continue?

How long did the long-term therapy continue regylantermittently?

2. After the study entry has your child ever ltadgh/dyspnoea with wheezing?

If yes

1) No 2) Yes
How many times to eventual asthma diagrosis
Where were they diagnosed if some of them wheotod-confirmed?
Has the dyspnoea been relievedjbick-relief medication (please see the list above)?

Has thdong-term control medication ever been started continuing for <4 weeks for

wheezing (please see the list above)?
When?

What preparates?
How long did the regular daily long-term controéthpy continue?

How long did the long-term therapy continue regylantermittently?

3. After the study entry has your child ever lpadlonged cough contiunuing >4 weeks?

If yes

1) No 2) Yes
How many times to eventual asthma diagrosis
Where were they diagnosed if some of them wheotod-confirmed?
Has the cough been relieveddpyck-relief medication (please see the list above)?

Has thdong-term control medication ever been started continuing for <4 weeks for the

cough (please see the list above)?
When?

What preparates?
How long did the regular daily long-term controkéthpy continue?

How long did the long-term therapy continue regylantermittently?

4. What factor s caused the wheezing or cough?



Flu/cold?
Allergies? What allergy?
Exercise?
Cold air?
Other? What?
5. Has your child ever hatthing rash that has been calletzema, der matitis, atopic der matitis?
1) No 2) Yes

If yes Was the rash/eczema doctor-confirmed?

On what areas it appeared?

How long did eczema continue regularly/internmitkg?

6. Has your child ever hathy fever, pollen allergy or some other allergic rhinitis (sneezing, itching nose, rhinitis
caused by pollen/animals)?

1) No 2) Yes
If yes Was it doctor-confirmed?

7. Has your child ever haadler gic conjunctivitis?
1) No 2) Yes

If yes Was it doctor-confirmed?

8. Has your child hadtheezing or asthma attack during the preceding 12 months?
1) No 2) Yes

If yes How many times totally?

How many times it required a doctor-admission?

How many times it required a hospitalization?

Has thdong-term control medication ever been started continuing for >4 weeks?
When?
Who prescribed?
What preparates?
How long did the regular daily long-term contrioétapy continue?
How long did the long-term therapy continue regylatermittently?

9. Has your child hagrolonged cough continuing >4 weeks during the preceding 12 months?
1) No 2) Yes

If yes How many coughing periods totally?

How many times it required a doctor-admission?

Has thdong-term control medication ever been started continuing for >4 weeks?
When?
Who prescribed?
What preparates?
How long did the regular daily long-term contrioétapy continue?
How long did the long-term therapy continue regylantermittently?

10. What factors caused the wheezing or caiwgling the preceding 12 months?
Flu?
Allergies? What allergy?
Exercise?
Cold air?
Other? What?

11. Has your child needgiick-relief medication during the preceding 12 months (please see the list above)?
2




1) No 2) Yes
If yes Weekly?
Monthly?
More seldom?

12. Has your child needed cortisone tablets pdrasrmtravenoushduring the preceding 12 months?
1) No 2) Yes

If yes How many?

13. Has the mother of your child ever Heay fever, pollen allergy or some other allergic rhinitis (sneezing, itching
nose, rhinitis caused by pollen/animals)?

1) No 2) Yes

If yes Was it doctor-confirmed?
Was it confirmed with PRICK or blood testing?
What allergens were positive?

14. Has the father of your child ever Hza fever, pollen allergy or some other allergic rhinitis (sneezing, itching
nose, rhinitis caused by pollen/animals)?
1) No 2) Yes

If yes Was it doctor-confirmed?
Was it confirmed with PRICK orblood testing?
What allergens were positive?

15. Has the mother of your child ever hdmttor -diagnosed asthma?
1) No 2) Yes

If yes Was it as a child, but no longer as anta@ul 6 years)?
Are there still on-going symptoms without doctemfirmation?
Are there stillasthma symptoms and a need fotadgarescriped asthma therapy?

16. Has the father of your child ever t@attor -diagnosed asthma?
1) No 2) Yes

If yes Was it as a child, but no longer as anta@dul 6 years)?
Are there still on-going symptoms without doctamfirmation?
Are there stillasthma symptoms and a need fotadgarescriped asthma therapy?

17. Have you ever hadpet indoor ?

1) No 2) Yes
If yes What animals?
Were they before your child was born?
Totally how long?
18. Has the mother evamoked (inside and/or outside)?
1) No 2) Yes

If yes Has she smoked inside?
Does she still smokdaily (inside and/or outside)?
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Does she still smokaccasionally (inside and/or outside)?
How many years has she totally been smokingydaibccasionally)?
How many cigarettes/day she smokes/smoked?

19. Has the father evemoked (inside and/or outside)?
1) No 2) Yes

If yes Has he smoked inside?
Does he still smokdaily (inside and/or outside)?
Does he still smokeccasionally (inside and/or outside)?
How many years has he totally been smoking (dailgccasionally)?
How many cigarettes/day he smokes/smoked?

20. How many hours/day your child stays indoorsretathers smoke?

21. Was your child breast fed?

1) No 2) Yes
If yes How long?
22. Has there been problems with mould or humiditshe child’s home or day care?
1) No 2) Yes
If yes Only a mild problem (eg. only seldom, mildomr mainly in living rooms or in cellar)?

A significant problem (often a mild or occasionadlgvious odour when coming from

outdoor to indoor)?
How long your child was exposed to the mould or ldity problem?



PARENTAL QUESTIONNAIRE AT THE 7-YEAR FOLLOW-UP VISI

FOR VINKU2-STUDY

* RISK FACTORS FOR ASTHMA

1) Has A parent of your child ever had doctor-diagnsed asthma?

1) yes[] 2)no []
2) Has your child ever had doctor-diagnosed eczema?
1) yes[ ] 2) no[_]

b) If yes: Where and when was it diagnosed?

T

3) Has your child ever had wheezing without cold/fl symptoms?
1) yes[] 2)no[]

4) Has your child ever had pet allergy?

1) yes[ ] 2)no[]

b) If yes: Where and when was it diagnosed?

5) Has your child ever had, pollen allergy?

1) yes[] 2)no []

b) If yes: Where and when was it diagnosed?

6) Has your child ever had dust mite allergy?

1) yes[ ] 2)no[]

b) If yes: Where and when was it diagnosed?

7) Has your child ever had doctor-diagnosed food kdrgy?
1) yes[] 2)no[]

If yes:
b) What allergies?

c) Where and when was it diagnosed?

8) Has your child ever been tested for allergy blabtests (outside this research)?

1) yes[] 2)no[]

b) If yes: Where have the tests been taken?
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* CHILD HEALTH DURING THE LAST MONTH

9) How many times did your child suffer from breathng diffidulty such as wheezing, cough or
dyspnoea?

1) never_] 2) 1-3 timeg_| 3) once a week ]

4) 2-3 times a week ] 5) 4 or more times a we¢k] 6) | don’t know[_]

10) How often did your child wake up in the night die to breathing difficulty (wheezing,
cough or dyspnoea)?

1) never_] 2) 1-3 timeg_| 3) once a week |

4) 2-3 times a week ] 5) 4 or more times a we¢k] 6) | don’t know[_]

11) How much did the breathing difficulties, such a wheezing, cough or dyspnoea, restrict
your child’s normal life (playing, kindergarten, other)?

1) not at al[_] 2) a little[_] 3) to some extert ]

4) quite lot_] 5) very mucH_|

12) How many days a week on average your child neadlinhaled bronchodilating medication
(for example Airomir, Bricanyl, Buventol, Fomedayrgdil, Formoterol, Oxis, Salbumatol,
Serevent, Symbicort (as an quick-relief mediciM@ntilastin, Ventolinefor his/hers breathing
difficulty?

1) never_] 2) less often than once a week
3) once a week | 4) twice a week ]

5) three times a wedk] 6) 4-6 times a week |

7) daily[_] 8) many times a ddy]

* CHILD HEALTH DURING THE LAST 12 MONTHS

13) Has your child had expiratory breathimg difficulty or asthma attack?

1) yes[] 2)no []

b) If yes: How many times?
c) Was there expiratory wheezing?
1) yes[ ] 2) no[]

14) Has your child had tight coughing (outside thguestion 13 expiratory breathimg
difficulties)?

1) yes[] 2)no []

b) If yes: How many times?
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15) Has your child benefitted fromquick-relief medication (for example Airomir, Bricanyl,
Buventol, Fomeda, Foradil, Formoterol, Oxis, Salatoh) Serevent, Symbicort (as an quick-relief
medicine), Ventilastin, Ventoling)uring the expiratory breathimg difficulties or asthma

attack?

1) yes[] 2)no[]

b) If yes: During how many periods?
¢) What product?:

16) Has your child benefitted fromquick-relief medication (for example Airomir, Bricanyl,
Buventol, Fomeda, Foradil, Formoterol, Oxis, Salatoh) Serevent, Symbicort (as an quick-relief
medicine), Ventilastin, Ventoling)uring the tight coughing periods (outside the qu&tion 15
expiratory breathimg difficulties)?

1) yes[] 2)no[]

b) If yes: During how many periods?
¢) What product?:

17) Has your child had expiratory breathimg difficulties or asthma attacks that lasted longer
than 24 hours and affected his/hers sleep?

1) yes[ ] 2)no[]

b) If yes: During how many periods?

18) Has your child had periods of tight cough thatasted longer than 24 hours and affected
his/hers sleep (outside the question 17 expiratotyreathimg difficulties)?
1) yes[] 2)no []

b) If yes: During how many periods?

19) Has your child needed repeatedly>@ times a week) inhaled bronchodilating medication
for a prolonged expiratory breathimg difficulty, ti ght cough or asthma attack for over a

month?
1) yes[] 2)no[]

20) Has your child needed systemic cortison@tramuscular, tablets per oral or intravenously;
Prednison, Prednisolon, Dexametason or Oradeom@n expiratory breathimg difficulty, tight
cough or asthma attack?

1) yes[ ] 2)no [ ]

b) If yes: During how many periods?

21) Has your child needed doctor-appointments foris/hers expiratory breathimg difficulty,
tight cough or asthma attack_during the previous 12nonths (excluding the times he/she was
hospitalized)?

1) yes[] 2)no []

If yes:
b) How many times?
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c) At which health centre or hospital?

22) Has your child been hospitalized for his/hersxpiratory breathimg difficulty, tight cough
or asthma attack during the previous 12 months?

1) yes[] 2)no[]

If yes:
b) How many times?
c) At which

hospital?

23) Has your child been described regular daily aktna controler therapy (inhaled or per oral,
for example Aerobec, Astecon, Beclomet, Budesddekas, Depo-Medrol, Dexametason,
Flixotide, Lomudal freoniton, Medrol, Montelukastpvopulmon, Prednisolon, Prednison,
Pulmicort, Seretide, Singulair, Solomet, Solu-mé&dsymbicort, Tilade freoniton, Xolaiduring
the previous 12 months for his/hers repeated breating difficulty, prolonged cough or
asthma?

1) yes[] 2)no []

If yes:

b) What product/s?

¢) When was it started (moly)? /

d) Where was it started?

e) How many months was the therapy inuse? __ k k

f) Has the therapy been in udering the previous 4 week8
1) yes[ ] 2)no [ ]

24) Has a doctor called the breathing difficulty “asthma” during the previous 12 months?

1) yes[] 2)no[]

25) Has your child had itching rash(eczema, dermatitis, atopic dermajitisiring the previous
12 months?

1) yes[] 2)no[]

b) If yes:
Was the rash in these locations: insidéefalbows or knees, front of the ankles,
gluteals, neck, or around the ears or eyes?

1) yes[] 2)no[]

26) Has your child had allergic rhinitis (sneezing, itching nose, rhinitisy conjunctivitis due to
aeroallergens, such as pollen, room dust or animatiiring the previous 12 months?

1) yes[] 2)no[]
If yes:
b) When was it started (mol/y)? /

c) What was the possible cause?
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* PREVIOUS HEALTH
Has your child ever, earlier than the previous 12 mnths had

27) Acute wheezing or bronchiolitis?
1) yes[] 2)no []
b) If yes, when last time (moly)? /

28) Has a doctor diagnosed asthma in your child?

1) yes[] 2)no []

b) If yes, when was the diagnose set (mo/y)? /
c) Where?

29) Has your child been described regular daily akitna controler therapy (inhaled or per oral,
for example Aerobec, Astecon, Beclomet, Budesddekas, Depo-Medrol, Dexametason,
Flixotide, Lomudal freoniton, Medrol, Montelukasdtovopulmon, Prednisolon, Prednison,
Pulmicort, Seretide, Singulair, Solomet, Solu-mé&dsgmbicort, Tilade freoniton, Xolaifpr
his/hers repeated breathimg difficulty, prolonged ough or asthma?

1) yes[] 2)no[]

If yes:

b) What product/s?
c) When first time (moly)? /

d) Where was it started(moly)? /
e) When was it ended (moly)? /

30) If your child had asthma, has the symptoms redved?
1) yes[] 2)no[]
b) If yes, when did it happen? (kk/v) /

31) Has your child any other chonic disease, what?

32) Has you child any other regular medication_(>Inonths) than the above asked?
1) yes[] 2)no []

If yes:

b) What?
c) When started?
d) How long did it last (months)?




