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ABSTRACT

Background. Airway diseases are highly prevalent in infants and cause significant
morbidity. We aimed to determine the incidence and risk factors for respiratory
morbidity in a Spanish cohort of moderate to late preterm (MLP) infants prospectively

followed during their first year of life.

Methods. SAREPREM is a multicenter, prospective, longitudinal study. Preterm infants
born at 32-35 weeks of gestation with no comorbidities were enrolled within 2 weeks of
life and followed at 2-4 weeks, 6 and 12 months of age. Multivariate mixed-models
were performed to identify independent risk factors associated with a) development of

bronchiolitis, b) recurrent wheezing or c) related hospital admissions.

Results. Overall, 977 preterm infants were included, and 766 (78.4%) completed
follow-up. Of those, 365 (47.7%) developed bronchiolitis during the first year, 144
(18.8%) recurrent wheezing, and 48 (6.3%) were hospitalized. While low birth weight,
day care attendance (DCA) and school-age siblings were significantly and
independently associated with both, the development of bronchiolitis and recurrent
wheezing, lower maternal age increased the risk for bronchiolitis and respiratory-related
hospitalizations. Lastly, mechanical ventilation was associated with a higher risk of
bronchiolitis and history of asthma in any parent increased the likelihood of developing

recurrent wheezing.

Conclusions. In the present study, several non-modifiable parameters (family history of

asthma, low birth weight, need for mechanical ventilation) and modifiable parameters
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(young maternal age, DCA or exposure to school age siblings) were identified as
significant risk factors for the development of bronchiolitis, and recurrent wheezing

during the first year of life in MLP infants.

Keywords: bronchiolitis; bronchitis; Premature birth; risk factors; wheezing;

INTRODUCTION

The prevalence of bronchiolitis, recurrent wheezing and other diseases of the small
airways in infants and children is high and carries significant morbidity. According to
studies conducted in the United States (1) and Australia (2), up to 50% of children will
have an episode of wheezing by 6 years of age. In the International Study of Wheezing
in Infants, the prevalence of infrequent and recurrent wheezing during the first year of
life was 18.6% and 15%, respectively in Europe, and 26.8% and 23.7% in Latin

America (3).

Studies conducted to date in term infants have characterized the different phenotypes of
recurrent airway disease (4, 5), presence of risk factors (6, 7), and lung function
abnormalities related to each disease phenotype (8, 9). Limited data suggest that there is
an overall increase of neonatal and perinatal lung morbidity directly related to the
gestational age (GA) and low birth weight (LBW), including the development or
recurrent wheezing (10-12). Nevertheless, the majority of studies have focused on
premature infants < 32 weeks GA, very LBW infants (<1500 g), or children with
significant perinatal lung history such as hyaline membrane disease or

bronchopulmonary dysplasia (12, 13). Studies addressing the frequency and risk factors
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for the development of lung disease during the first year of life in moderate to late

preterm infants (MLP; 32-35 weeks GA) with no other comorbidities are lacking.

The aim of this study was to determine the incidence of respiratory morbidity and the
associated risk and protective factors during the first year of life in a Spanish birth

cohort of infants born at 32-35 weeks of gestation.

MATERIALS AND METHODS

SAREPREM is a multicenter, prospective, observational study of MLP infants
involving 15 pediatric hospitals in Spain. The study protocol was approved by the
Ethics Committees and the study was carried out following the Declaration of Helsinki
principles. Patient data remained confidential according to Spanish law. The infants’

parents or guardians signed a written informed consent before study participation.

Patients and Methods

We conducted a prospective observational study involving a convenience sample of
MLP infants from October 15, 2006 to April 14, 2008. Premature infants born between
32 weeks +1 day to 35 weeks +0 days of GA with no comorbidities were enrolled in the
study within the first 14 days of life and before hospital discharge. The census of all
newborns admitted to the neonatal units was reviewed daily to identify the study
participants. Patients were excluded if they had a history of: a) chronic lung disease:
bronchopulmonary dysplasia, cystic fibrosis, interstitial lung disease, pulmonary
hypertension and/or primary ciliary dyskinesia; b) malformations of the upper airway,
lung and/or gastrointestinal malformations; c) congenital heart disease; d) chromosomal

abnormalities; e) chronic neurological, renal and/or gastrointestinal diseases; f) primary
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or secondary immunodeficiencies and; g) any other condition that might be associated

with an increased risk of respiratory morbidity.

Definitions

“Acute bronchiolitis” was defined as the first episode of lower respiratory tract infection
associated with tachypnea, dyspnea, and wheezing or fine crackles on auscultation after
a brief period of upper respiratory infection with or without fever. “Acute wheezing
episode” was considered as an episode of lower respiratory tract infection with
tachypnea, dyspnea, and wheezing or fine crackles on auscultation. “Infrequent
wheezing” was defined as1-2 episodes of wheezing per year diagnosed by a physician

and “recurrent wheezing” if >3 episodes per year were diagnosed by a physician.

Variables and follow-up protocol

The complete SAREPREM study comprises 7 visits for each study participant. The
present report includes the data regarding the development of respiratory morbidity
during the first year of life, i.e. 3 visits. Schedules, procedures and variables recorded in
each visit are summarized in Figure 1. Virology testing was performed per standard of
care using a direct fluorescent antibody assay, which identified the following respiratory
viruses: respiratory syncytial virus (RSV), adenovirus, influenza virus, parainfluenza

virus (PIV) and human metapneumovirus (HMPV).

Statistical procedures

Sample size was calculated according to the primary outcome variable: recurrent

wheezing. The expected frequency was estimated to be between 15-20%. Thus, a
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sample size of 784 to 984 children was required to identify 15%-20% of children who

will develop recurrent wheezing at a=0.05, and a precision of 3%.

Frequencies were estimated with 95% confidence intervals (CI). Mean, median,
quartiles and standard deviation were obtained for continuous variables. Multivariate
logistic mixed-models with random effects were performed to identify independent risk
factors associated with the outcomes of interest: a) recurrent wheezing; b) development
of bronchiolitis and c) related hospital admissions. Odds ratios (OR) and 95% CI were
estimated. The corresponding probability values were adjusted in the subgroup analysis

and adjusted for multiple comparisons.

RESULTS

A total of 977 children were enrolled in the study and 766 (78.4%) completed the 3
follow-up visits. Of those, 435 (56.8%) were males and 331 females (43.2%). The mean
gestational age was 33.7 + 0.9 weeks and the mean birth weight was 1957 + 394 grams.
The descriptive characteristics of the study population are shown in Table 1, where
demographic and clinical data were compared between infants who completed the three
study visits versus those that were lost to follow-up during the first year. Except for a
slightly younger maternal age (MA), less frequency of maternal atopy and a greater
proportion of neonates born at 34 weeks of GA in the group of infants who were lost to

follow-up, the rest of parameters were similar between the two groups.

Incidence of bronchiolitis, recurrent wheezing and need for hospitalization

Univariate and multivariable analyses were conducted to determine which factors were

associated with the outcomes of interest.
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Of the 766 infants who completed the first year of follow-up, 365 (47.7%) experienced
an episode of acute bronchiolitis. Overall, 401 (52.3%) did not experience any episodes
of wheezing, 221 developed infrequent wheezing (28.8% [25.1-31.5]) and 144 reported
recurrent wheezing (18.8% [16.2-21.7]). During this first year, 48 children required
hospital admission for bronchiolitis (6.3% of the whole cohort; 13.2% of those with
acute bronchiolitis). Viral testing was performed in 46 (95.8%) of those hospitalized:
respiratory syncytial virus (RSV) was identified in 27 (58.7%), influenza virus in two
patients (4.4%) and human metapneumovirus in one patient (2.2%). Viral testing did not
yield any positive results in 16 infants (34.8%). Twenty- three percent (11/48) of the
hospitalized infants required admission to the pediatric intensive care unit (PICU) and

two (4.2%) required mechanical ventilation.

Univariate analysis was used to examine the relationship between various factors and
the three study outcomes stratified by the period of exposure (pre, perinatal and
postnatal). Data are shown in Table 2. Unadjusted analysis revealed that younger MA,
male gender, mechanical ventilation at birth, and daycare attendance, were significantly
associated with the development of bronchiolitis. On the other hand, parental history of
asthma, day care attendance (DCA), and both pre and post-natal contact with farm
animals were risk factors for developing recurrent wheezing. Lastly, parental history of
atopy and need for mechanical ventilation were the significant factors associated with
increased risk for hospitalization (Table 2).

A total of 117 (15.1%) infants received prophylaxis with palivizumab. There were no
differences in the development of bronchiolitis, the rate of hospitalizations or

development of recurrent wheezing compared to those who did not (Table 2).
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Independent risk factors for increased respiratory morbidity

We included in the multivariate models variables that were independently associated
with outcomes of care in the univariate analysis, plus other variables of clinical interest
often reported in the literature. Of those, younger MA, history of atopy in any parent,

and DCA were found to be the independent predictors for most outcomes (Table 3):

a) Bronchiolitis: Adjusted for all other covariates MA (OR [95% CI]: 1.04 [1.02-1.07];
p=0.002), LBW (1.54 [1.04-2.27]; p=0.032), mechanical ventilation (2.04 [1.16-3.59];
p=0.013), DCA (2.30 [1.50-3.53]; p=0.0001) and school-age siblings (1.48 [1.04-2.11];
p=0.030) increased the risk for developing bronchiolitis.

b) Recurrent wheezing: Risk factors for developing recurrent wheezing during the first
year of life were LBW (OR=1.71, 95% CI: 1.06-2.76, p=0.027), history of asthma in
either parent (OR=1.94, 95% CI: 1.14-3.30, p=0.015), daycare attendance (OR=3.73,
95% CI: 2.30-6.03, p<0.001) and the presence of school-age siblings (OR=1.72, 95%
CI: 1.10-2.71, p=0.018).

c¢) Hospital admissions for bronchiolitis: In multivariate analyses, only one factor was
found to be a significant risk factor associated with the need for hospital admission:

lower MA (OR=1.06, 95% CI: 1.01-1.36; p=0.033) (Table 3).

DISCUSSION
The main goal of this prospective birth cohort study was to identify the incidence and

risk factors associated with respiratory disease in preterm infants born at 32-35 weeks of
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gestational age. We found several modifiable and not modifiable parameters to be
independently associated with outcomes of care. Of those LBW, DCA and school age
siblings were consistently associated with the development of bronchiolitis and
recurrent wheezing while lower MA increased the risk for bronchiolitis and subsequent

related hospitalizations.

The incidence of at least one episode of wheezing during the first year of life (47.7%)
was clearly higher than the prevalence reported in Europe (34.4%), while the incidence
of recurrent wheezing was only slightly increased (18.8% vs 15.0%) (3). Although not
completely comparable due to differences in study design and the definitions of
respiratory morbidity, other studies performed in high-risk infants, mostly born
prematurely with very LBW, have reported a higher incidence of wheezing, ranging

from 38.9% to 65% (14-16).

On the other hand, our results are similar to that reported in the control group of a recent
randomized clinical trial in whom the incidence of any wheezing and recurrent
wheezing in infants born at 33-35 weeks of GA who received placebo were 47% and
20.9% respectively (17). In addition, in agreement with our findings, a systematic
review of respiratory morbidity in preterm infants born between 32 and 36 weeks of
gestation suggested that the respiratory vulnerability in this group during the following
years is higher than what was originally thought. In that study, the authors showed that
preterm infants present a higher rate of lower respiratory tract infections, increased
incidence of wheezing, impaired lung function, increased rates of hospital readmission,

and longer hospital stays (18).
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We found younger MA, LBW, need for mechanical ventilation during the neonatal
period, daycare attendance and school-age siblings to be independently associated with
the development of bronchiolitis. The latter two factors, have been also found to
increase the risk of respiratory morbidity in infants from the general population (3). We
also found than parental history of asthma, LBW, school-age siblings and DCA were
risk factors for the development of recurrent wheezing during the first year of life. Of
those, DCA was found to be the most significant risk factor, which is in agreement with
previous studies conducted in term (3, 19) and preterm infants (20).On the other hand
we did not find differences in respiratory morbidity between infants that had been
breastfed for less or more than 90 days. This lack of association could be explained by
the small sample size compare to other studies such as that conducted by Oddy et al.
who reported that breastfeeding between 1 and 4 months of age could reduce respiratory
morbidity during the first year of life (21). Surprisingly, we did not find a relationship
between cigarette smoking during pregnancy and respiratory disease, contrary to other
reports in the literature (22, 23). According to previous studies, tobacco use during
pregnancy is associated with both respiratory diseases and infection. In our study, only
24.2% of the mothers reported smoking during pregnancy. Unfortunately, information
about tobacco use was entirely based on self-reported information, and thus is not

entirely reliable (24) for drawing definitive conclusions.

In contrast to other reports, we did not find that the semester of birth, or chronological
age in weeks at the beginning of the RSV season increased the risk for both the
development of bronchiolitis and the need for related hospitalizations (22, 25), which
could be partially explained considering that we divided the time of birth in semesters

(Jan-Jun and July-Dec) rather than month of birth.
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RSV is the leading cause of hospitalization in infants worldwide, with at least 3.4
million children <5 years requiring hospitalization for RSV-associated lower respiratory
tract infections (LRTI) each year (26). In Spain, previous studies have shown that the
rate of hospital admission for RSV is approximately 3.5% in infants, and as high as 15
to 20% in <32 weeks of GA preterm neonates (27). In our study, 6.2% of premature
infants required hospitalization for bronchiolitis, and RSV infection was identified as
the causal pathogen in more than half of those (56.3%), a rate similar to that reported in
other studies (25, 28). Case-control studies conducted by the Spanish IRIS study group
(29) found independent risk factors for RSV-related hospitalizations in preterm infants
born between 33 and 35 weeks of gestational age. Of those factors, chronological age <
10 weeks at the start of the RSV season, school-age siblings and smoking during
pregnancy were confirmed in subsequent studies (22) leading to specific
recommendations for the use of palivizumab. In contrast, and possibly due to
differences in study design (case-control vs a birth cohort study) we only found younger
MA to increase the risk of hospitalization. We also explored the possible effect of
prophylaxis with palivizumab in our cohort, but in contrast to previous reports (22, 30),
we did not find differences in the frequency of bronchiolitis, hospitalization rates or
wheezing in premature infants who received or not anti-RSV prophylaxis. This could be
partially explained by the fact that a small group of infants received prophylaxis (15%
of the whole cohort) and few infants were hospitalized in our cohort (n=48, 6.3%) with
RSV infection identified in only 27, thus not allowing a fair comparison with those

studies.
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Our study has limitations, some of which are inherent to the study design, since no
direct comparison with a cohort of term infants was conducted. Various epidemiological
factors were self-reported by the parents, which may lead to inaccuracy in some cases.
On the other hand, our methodology allowed for very thorough prospective data
collection and analysis. The sample size was sufficient to analyze the main study
outcome (development of recurrent wheezing), but possibly underpowered for the other
additional outcomes, which warrant future; prospective studies possibly including
international sites. Lastly, viral testing was not systematically performed at bronchiolitis
or recurrent wheezing diagnosis, however 95.8% of infants who required hospitalization

for respiratory related problems, underwent viral testing.

CONCLUSIONS

We showed that the incidence of respiratory morbidity in premature infants born
between 32 and 35 weeks of gestational age during the first year of life was significant.
Both unmodifiable (family history of asthma, LBW, need for mechanical ventilation)
and, more importantly, modifiable parameters (young MA, DCA or exposure to school-
age siblings) were identified as significant risk factors for the development of
bronchiolitis, and recurrent wheezing during the first year of life. Targeted interventions
to prevent or limit the development of respiratory morbidity and the associated costs

should be a high priority for both moderate and late premature infants.
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TABLES

Table 1. Baseline characteristics of infants enrolled during the first two weeks of life and

comparisons between those who completed the 3 study visits and those who were lost to follow-up

during the first year

Complete Follow-up

Lost to follow-

1 year up at 1 year P-value
n=766 n=211
Maternal age (years; mean + SD) 31.8+£5.5 30.6+5.9 0.006
Gender, n (%) Male 435 (56.8) 95 (45) 0.003
Female 331 (43.2) 116 (55) )
Birth weight (grams; mean + SD) 1957.3 +393.8 0.438
Low-weight at birth, n (%) 149 (19.5) 0.088
Length at birth (cm; mean + SD) 44.1+29 0.606
Gestational age (weeks, mean + SD) 33.7+0.9 0.006
Gestational age, n (%) 32 weeks 164 (21.4) 29 (13.7)
33 weeks 211 (27.5) 46 (21.8) 0.002
34 weeks 391 (51.0) 136 (64.5)
Quarter of birth, n (%) Jan-Mar 281 (36.7) 88 (41.7)
Apr-Jun 132 (17.2) 27 (12.8) 0253
Jul-Sep 103 (13.4) 33 (15.6) )
Oct-Dec 250 (29.9) 63 (29.9)
Type of pregnancy, n (%) Single 422 (55.1) 110 (53.9) 0826
Multiple 344 (44.9) 94 (46.1) :
Type of delivery, n (%) Normal vaginal 275 (35.9) 81 (40.3)
Assisted vaginal 41 (5.4) 9 4.5) 0.499
C-section 449 (58.7) 111 (55.2)
Need for mechanical ventilation, n (%) Yes 67 (8.8) 16 (8.2) 0.910
No 696 (91.2) 179 (91.7) ’
Need for CPAP, n (%) Yes 178 (23.3) 47 (23.4) 1.000
No 587 (76.7) 154 (76.6) ’
Need for oxygen therapy, n (%) Yes 220 (28.9) 55 (27.8) 0.829
No 542 (71.1) 143 (72.2) ’
Maternal atopy, n (%) Yes 316 (41.3) 50 (23.7) <0.001
No 450 (58.7) 161 (76.3) )
Maternal asthma, n (%) Yes 95 (12.4) 20 (9.5) 0295
No 671 (87.6) 191 (90.5) ’
Paternal atopy, n (%) Yes 213 (27.8) 47 (22.3) 0128
No 553 (72.2) 164 (77.7) ’
Paternal asthma, n (%) Yes 59 (7.7) 16 (7.6) 1.000
No 707 (92.3) 195 (92.4) ’
Maternal tobacco use during Yes 185 (24.2) 31 (16.5) 0.030
pregnancy, n (%) No 579 (75.8) 157 (83.5) ’
Acetaminophen use >1 x 3-mo 185 (24.7) 36 (19.9) 0.208
during pregnancy, n (%) 0-1 x 3-mo 565 (75.3) 145 (80.1) ’

SD: standard deviation; CPAP: continuous positive airway pressure; mo: months
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Table 2. Univariate analysis of study outcomes according to period of exposure

n =766 Bronchiolitis in the Development of Need for
first year of life recurrent wheezing hospitalization
n =365 (47.7%) n =144 (18.8%) n =48 (6.3%)
Risk Risk Risk Risk Risk Risk
factor p- facto p- facto facto p-
factor factor
not valu rnot val r rnot val
prese presen
prese e prese ue prese prese ue
nt t
nt nt nt nt
Prenatal and Parental factors
Acetaminophen use 267 100 35 106 096 10 38 0.5
(@1 xquarter/<kx 88 4700 0 (189) (188 0 (54) (67) 20
quarter) (47.6) ’ ’ ) ) ’ )
0.46 33 111 0.69 11 37 0.8
Maternal tobacco use 93 271
(Yes/No) (50.3)  (46.8) 0 (17.8) (1?.2 0 59 (64 28
Maternal age (Mean; 31.2 324  0.00 31.4 319 033 304 319 0.0
SD)* (5.5) 5.4 2 (5.6) 5.4 0 (5.1) (55 51
Contact with animals 100 262 0.40 51 92 0.00 17 31 0.1
(Yes/No) (502)  (46.4) 1 (25.6) (1?.3 5 (85) (5.5 30
Parental history of 78 287  0.05 36 108  0.02 10 38 0.6
asthma (Yes/No) (55.3) (45.9) 4 25.5) (173 3 (7.1) (6.1) 50
)
Parental history of 209 156  0.17 80 64 079 33 15 0.0
atopy (Yes/No) (50.0) (44.8) 6 (19.1) (184 0 79 @3 44
)
Perinatal factors
Gender (Male / 222 143 0.03 89 55 0.17 27 21 0.9
Female) (51.00 (43.2) 8 (20.5) (16.6 0 (6.2) (6.3) 40
)
Low birth weight for 79 286  0.17 35 109 0.10 11 37 0.3
GA (Yes/No) (53.0) (46.3) 0 (23.5) (177 0 7.4) (6.00 90
)
Semester of birth (Jul- 169 196  0.96 67 77 0.90 22 26 0.2
Dec / Jan-Jun) 479 474 6 (19.0) (18.6 0 53 (74 40
)
Age at the beginning 141 224 0.89 86 58 057 24 24 0.0
of RSV season (48.1) (47.3) 5 (18.2) (19.8 0 82 (5.1) 80
(< 10 weeks /> 10 )
weeks)
Mechanical 41 323 0.02 15 129  0.44 8 40 0.0
ventilation (Yes/No) (61.2) (46.4) 9 22.4) (18.5 0 (119 .7 32
) )
Postnatal factors
Breastfeeding (= 90 133 227  0.92 52 91 0.80 13 35 0.1
days /<90 days) (47.8) (48.5) 1 (18.7) (194 0 @7 (15 30
)
Day care attendance 82 283  0.00 47 97 < 5 43 0.1
(Yes/No) (60.7) (44.8) 1 (34.8) (154 0.00 3.7) (©6.8) 70
) 1
Household members 85 278 0.93 40 104 0.19 12 36 0.8
(>4/<4) 472) (479 5 (22.2) (179 0 6.7) (6.2) 20

)
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School-age siblings 138 222 0.09 59 82 075 21 27 0.2

(Yes/No) (52.3) (45.6) 4 (22.3) (16.8 0 (8.0) (5.5 00
)

Prophylaxis with 50 315 0.27 19 125 0.43 10 38 0.2

palivizumab (Yes/No) (42.7) (48.7) 8 (16.2) (19.3 0 &5 (9 70
)

Contact with farm 111 254 0.60 54 90 0.01 17 31 0.3

animals (Yes/No) (49.3) (46.9) 1 24.4) (16.6 7 (7.6) (5.7) 40
)

* Comparison of maternal age between groups with and without bronchiolitis, with and without
recurrent wheezing, with and without need for hospitalization. GA: gestational age. Data given
as n (%) except for maternal age [mean (SD)]
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Table 3. Multivariate analysis of variables related to respiratory outcomes and

hospitalization
Bronchiolitis Recurrent wheezing Hospitalization

predictors O™ e PN e el vae
Prenatal and parental factors
éic;eltez;r;irnophen >1x 1.011‘4[1(;.]70- 0.953 0.8?.‘[‘(?)).]55- 0.623 0.733.]34- 0482
Maternal tobacco use I 111‘2']77_ 0.565 0'73%3']45_ 0.261 OISZ_EE%]AlO- 0.717
Maternal age 1'0?‘ ([);']02_ 0.002 ! '012. ([)%']99_ 0.204 1.015‘ 52]0 I- 0.033
Contact with animals 1'221{?']69‘ 0.509 1'839.%]94' 0.072 1'851%]63' 0.273
Etzz)r;;tal history of 1.3?%&96- 0.086 1.03%(;.]67- 0835 1.7;3.5(()).]86- 0.120
iatr}i?lfl history of 1.4;). {(()).]91- 0.127 1.9;;).]14- 0.015 1.0;)&(()).]44- 0.997
Perinatal
Gender (male) 1'3? §£(5)j99- 0.054 1'216. EE(;_]84- 0.268 1'13‘ ([)(;.]58- 0.784
Ié(;w birth weight for 1.5;‘;.]04— 0.032 1.7;.516 .]06- 0.027 1.33‘2[;;.]62- 0461
Semester of birth 0'9§ 53]7 I- 0.884 0'93.‘[8']62_ 0.749 1'4;5%]75_ 0.272
l\ie;et(iilzflzrmrilechanical Z.O;Ié;.]l@ 0.013 1.121.£(4)l.]55- 0.780 2. 1;5}%88- 0093
Postnatal
]j;;;si)stfeeding >90 0.912‘5;.]66- 0599 0.8;5(;.]56- 0.541 0.619"[1(1)1.]33- 0324
Day care attendance 2'3;) ‘ %]50- 0.0001 3.72_ ([)%']30_ 0.000 0'511 4[8]1 & 0.198
g(‘)tl;sehold members 1.0?%%.]70- 0828 1.1?5%.]72- 0.508 0.816'5(;.]38- 0709
(Sjl)ool-age siblings 1.43{11.]04— 0.030 1.75.511.]10- 0.018 1.836.é(;.]94- 0073
P0G ORI g O s
Contact with animals > éﬂfs' 0.852 O'Sf.%']“' 0.648 1'05‘5%]35' 0.964

This article is protected by copyright. All rights reserved.



FIGURE LEGENDS
Figure 1. Summary of procedures and variables recorded in the three visits scheduled

during the first year of life of SAREPREM cohort.

Protocol and variables Visit1 Visit 2 Visit 3
0-4 6 months 12 months

Weeks

Perinatal history v

Family history* v

Respiratory morbidity in the period (questionnaire) v v

Physical examination v v v

History of respiratory symptoms in the period v v

Diagnosed diseases in the period (outcomes of interest: v o

bronchiolitis/wheezing/hospital admissions)

Epidemiologic variables/Lifestylet v v

*questionnaire based on the ISAAC study and included documentation of family history of atopy, asthma, rhinitis,
and atopic dermatitis, maternal smoking during pregnancy, presence of pets, parent’s educational level and type
of housing (rural or urban).

tEpidemiologic variables included: tobacco smoke exposure, presence of pets, number of siblings, day care
attendance, and history and duration of breastfeeding.
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