
Human Rhinoviruses in Severe Respiratory Disease
in Very Low Birth Weight Infants

WHAT’S KNOWN ON THIS SUBJECT: Human rhinovirus infections
are common in children. Although historically associated with
upper respiratory tract illness, rhinoviruses are increasingly
recognized for their role in the exacerbation of asthma. Their role
in bronchiolitis and severe lung disease in premature infants is
unclear.

WHAT THIS STUDY ADDS: The authors of this study prospectively
explore the role of rhinoviruses in premature infants using
molecular techniques and identify these agents as the most
frequent cause of hospitalization in this population.

abstract
OBJECTIVES: To assess incidence, burden of illness, and risk factors
for human rhinoviruses (HRVs) in a cohort of very low birth weight
(VLBW) infants.

METHODS: A 2-year prospective cohort study was conducted among
VLBW premature infants in Buenos Aires, Argentina. Infants were enrolled
in the NICU from June 1, 2003, to May 31, 2005, and managed monthly and
with every acute respiratory illness (ARI) during the first year of life. Nasal
wash samples were obtained during every respiratory episode and
tested for HRV, respiratory syncytial virus (RSV), human parainfluenza
viruses, influenza viruses, and human metapneumovirus using reverse
transcriptase-polymerase chain reaction.

RESULTS: Of 119 patients, 66 (55%) had HRV-associated ARIs. The
incidence of HRV-associated ARI was 123 events per 100 child-years
of follow-up. Of those infants experiencing an episode of bronchiolitis,
40% had HRV versus 7% with RSV. The incidence of HRV-associated bron-
chiolitis was 75 per 100 infant-years of follow-up. HRV was associated
with 12 of 36 hospitalizations (33%), and RSV was associated with
9 of 36 hospitalizations (25%). The incidence of HRV-associated
hospitalization was 12 per 100 infant-years of follow-up. The risk
of HRV-associated hospitalization was higher for infants with bron-
chopulmonary dysplasia and those who were not breastfed.

CONCLUSIONS: HRV is an important and frequent pathogen associated
with severe respiratory infections in VLBW infants. Bronchopulmonary
dysplasia and the absence of breastfeeding are risk factors for hos-
pitalization. The results of our study reveal that HRV is the predominant
pathogen of respiratory infections in premature infants. Pediatrics
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Very lowbirthweight (VLBW) infantsare
athighrisk for severe lowerrespiratory
tract infections (LRTIs), with attack rates
up to 25%.1–5 For decades, the agent
most frequently linked to these severe
episodes has been respiratory syncytial
virus (RSV). RSV is responsible for 2%
to 18% of severe LRTI cases in VLBW
infants year-round.6–10 Passive pro-
phylaxis against it using a humanized
monoclonal antibody (palivizumab)
prevents ∼50% of RSV-associated hos-
pitalizations,11 so numerous cases of
severe LRTI in VLBW infants are caused
by other infections. Yet the general im-
pression has been that these infections
are elicited by a variety of viruses as
relatively infrequent events. Initiatives
against these agents have been rela-
tively scarce. In fact, the viruses re-
sponsible for numerous cases of acute
respiratory illness (ARI) in VLBW infants
are unclear.12

Although once thought to cause only the
common cold, it is now known that
human rhinoviruses (HRVs) are asso-
ciated with LRTIs.13–22 During recent
years, in studies using more sensitive
reverse transcriptase-polymerase chain
reaction, HRVs have been associated
with a significant burden of disease in
infants and young children.12,14 We in-
vestigated whether HRV infections are a
common and underappreciated cause
of disease during the first year of life in
a prospective cohort of VLBW infants in
Buenos Aires, Argentina.

METHODS

Study Design

Weenrolled infants and children at high
risk forpulmonarydiseaseprospectively
from June 1, 2003, through May 31, 2005,
at the Garrahan Children’s Hospital and
the Maternidad Sarda High Risk Clinics
in Buenos Aires, Argentina.4 Families
of infants who were leaving the NICUs
were invited to participate during their
first visit to the clinics between June 1,
2003, and November 30, 2004. Written,

witnessed informed consent was ob-
tained from all mothers, fathers, or
guardians (all participating families
had at least 1 literate parent). Families
received oral and written instructions
for recognizing respiratory signs and
symptoms in special workshops at the
time of infant discharge from the NICU
or at study enrollment. Participat-
ing parents or guardians were asked
to visit the clinics every time their
child developed changes in baseline re-
spiratory status. Respiratory status was
established using a validated score
based on oxygen saturation, respiratory
rate, and pulmonary clinical signs.23

Travel expenses to the clinic and a small
meal allowance for accompanying sib-
lings were provided for every visit be-
cause the clinics serve a population of
low socioeconomic status (33% of fam-
ilies below the poverty line). Partici-
pating children were examined in the
clinics monthly, and families were
contacted by telephone every 2 weeks
by a pediatrician with a standard ques-
tionnaire to inquire about changes in
respiratory status. The clinics provide
highly specialized care for children
that is not widely available in other
public institutions in Buenos Aires, and
infants were assigned a primary care
provider on enrollment; patients were
unlikely to receive additional care in
other centers. A primary care provider
was available every day, guaranteeing
the accessibility of participating in-
fants to a study pediatrician. In 2 in-
stances, participating children were
admitted to a nonparticipating insti-
tution; however, a study pediatrician
visited them during that hospitaliza-
tion, and data were included in the
analysis. Children who attended the
participating clinics did not receive a
humanizedmonoclonal antibody against
RSV (palivizumab) during the winter re-
spiratory viral season (May 1–August
31) because of cost constraints. No pub-
lic hospital had palivizumab available
in Argentina at that time. Participating

children were #8 months of corrected
gestational age (9 of 119 infants $5
months of corrected gestational age),
had a birth weight of,1500 g, and had
reached the corrected gestational age of
1 year before May 31, 2005, to enroll in
the study. Inclusion criteria were based
on previous studies of VLBW infants.4,23,24

Families lived within 70 km (44 miles) of
the clinics. Children were excluded from
the study if they had ,6 months of life
expectancy, known bleeding disorders,
immune deficiencies, or orofacial mal-
formations. Families who did not have
a home telephone number (n = 4) were
contacted routinely through scheduled
telephone appointments at a neigh-
bor’s home or a relative’s home. The
study was approved by the institu-
tional review boards of all participat-
ing institutions.

Clinical Assessments

ARI was defined as the sudden onset of
$1 of the following signs or symptoms:
rhinorrhea, pharyngitis, cough, retrac-
tions, wheezing, or crackles with or
without fever. Bronchiolitis was defined
as the acute onset of low-grade fever,
coryza, cough, tachypnea, chest retrac-
tions, and wheezing.25 Severe acute lung
disease was defined as need for reho-
spitalization (determined on the basis
of changes in baseline oxygen require-
ment and the development of respi-
ratory distress). The evaluations were
conducted by 1 of 3 pediatricians trained
in the study protocol by using a modifi-
cation of the validated score designed to
detect changes in oxygen saturation,
respiratory rate, and pulmonary signs
in children at high risk.23 This score
discriminated upper from lower re-
spiratory tract illness. Infants were
managed clinically as inpatients or
outpatients until symptoms resolved.
Breastfeeding was categorized as ex-
clusive and nonexclusive. Exclusive
breastfeeding was infrequent in this
population (4 of 119 infants), because
most VLBW infants require supplemental
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nutrition provided by the state as pre-
term formula. Because World Health
Organization recommendations empha-
size the importance of unrestricted
breastfeeding whenever the infant
shows signs of hunger26 (and these
episodes can be brief and inter-
mittent), establishing the number of
daily episodes of lactation was not pos-
sible. Data regarding birth weight, ges-
tational age, length of NICU stay, length
of ventilatory support, mother’s age,
$1 family member smoking in the
home, diagnosis of asthma in 1 or both
parents, detection of viral RNA from
nasal secretions, presence of siblings
,10 years of age in the household,
maternal education, household income,
and presence and severity of broncho-
pulmonary dysplasia (BPD, defined as
oxygen supplementation for $28 days
after birth27) were collected and con-
sidered as potential confounders.23,28

Baseline severity for BPD was estab-
lished at 36 weeks of gestational age.27

Viral Detection

Nasal secretions were assayed for
HRV by real-time reverse transcriptase-
polymerase chain reaction with the
Smart Cycler II (Cepheid, Sunnyvale, CA)
by using primers and probe sequences
directed at a highly conserved HRV 59-
non-coding region.29 Nasal secretions
also were tested for the presence of
RSV; human metapneumovirus; human
parainfluenza viruses 1, 2, and 3; and
influenza virus by reverse transcriptase-
polymerase chain reaction by use of the
Hexaplex Plus assay (Prodesse, Waukesha,
WI), as described previously.24,30

Statistical Analysis

Incidence of HRV-associated disease
was computed by using negative bi-
nomial regression. Similarly, risk fac-
tors for HRV-associated episodes were
assessed by using relative risks com-
puted through the use of negative bi-
nomial regression. x2 or Fisher’s exact

tests were used as appropriate for
contingency table analyses of symp-
toms and signs associated with HRV.
Comparisons of the age and duration
of symptoms for the different viral
etiologies were calculated by using
Wilcoxon rank-sum tests. All analyses
used 2-sided tests with P , .05 indi-
cating statistical significance. Analyses
were performed by using R statistical
software, version 2.10.0 (R Foundation
for Statistical Computing, Vienna, Austria;
www.r-project.org). Analysis scripts
are available at http://biostat.mc.
vanderbilt.edu/ArchivedAnalyses.

RESULTS

Study Population

From June 2003 through May 2005, 207
VLBWinfantsattendedthehigh-riskclinics
for the first time. Among these infants, 68
were excluded from participation in this
study(61didnotreach1yearofcorrected
gestational age before completion of the
study, 2 were infected with HIV, and 5
resided.70 km from the clinics). Of the
remaining 139 patients, 9 parents did not
consent to their infants’ participation,
and 11 children were lost to follow-up
or moved away before completion of
the study. One hundred nineteen VLBW

eligible infants participated in our cohort
and were managed from enrollment.
Epidemiologic characteristics of partici-
pating and nonparticipating infants
were similar (data not shown). Median
corrected gestational age at enrollment
was 2 months (interquartile range, 0–2
months). Infants were managed until
a corrected gestational age of 12months.
The total number of infant-years of follow-
up was 101.8.

Among the 119 participating infants, 40
(34%) were younger than 1 month of
corrected age at enrollment, 92 (77%)
were younger than 3 months, and 110
(92%) were younger than 5 months.
Median gestational age in the cohort
population was 30 weeks.31 Eighty
infants (67%) were born at participat-
ing hospitals, and 39 infants (33%)
were transferred from other institu-
tions to participating NICUs. Mothers
were young, and more than one-third
of infants lived in extreme poverty
(Table 1). Smoking at home was fre-
quent (37%). Fifty-eight percent of in-
fants were breastfed. Among infants
with BPD, 36 (77%) persisted with an
oxygen requirement at 36 weeks of ges-
tational age. Of these infants, 22 required
$30% fraction of inspired oxygen.

TABLE 1 Demographics of Infants Who Had at Least 1 HRV-Associated ARI Episode Versus Infants
With No HRV-Associated Episodes

HRV-Negative Status
(n = 52)

HRV-Positive Status
(n = 67)

Pa

Corrected gestational age, mob 2 (0–2) 1 (0–2) 0.37
Gestational age, wk 30 (28–31) 30 (28.0–31.5) 0.67
Wt, g 1210 (972.5–1360.0) 1180 (932.5–1335.0) 0.73
Maternal age, y 26 (22–33) 24 (20.0–30.5) 0.17
Maternal education , y 9 (7–12) 9 (7–12) 0.93
Ventilator days 5 (3–21) 11 (2.25–41.75) 0.75
NICU days 65 (48.75–95.00) 69 (49.0–90.5) 0.89
No. of coinhabitants ,10 y old 0 (0–1) 1 (0–1) 0.08
Basic needs unsatisfied, no. (%)49 15 of 49 (31) 24 of 66 (36) 0.66
Smoking at home, no. (%) 23 of 46 (50) 21 of 63 (33) 0.12
Asthma in parents, no. (%) 7 of 46 (15) 8 of 63 (13) 0.92
Presence of BPD, no. (%) 16 (31) 30 (45) 0.17
Exclusively breastfed, no. (%) 2 of 50 (4) 2 of 62 (3) 0.77
Breastfed (any), no. (%) 27 (52) 42 (63) 0.32
Female gender, no. (%) 24 (46) 30 (45) 0.97
a Based on Wilcoxon rank-sum test for continuous variables; x2 test for categorical.
b Median (interquartile range) shown for all continuous variables.
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Human Rhinoviruses Were the
Most Frequent Cause of ARI in
VLBW Infants

Three hundred three episodes of ARI
were identified in 119 infants during
their participation in the study. One
hundred twenty-five (41%) of these
episodes were associated with HRV,
20 (7%) with RSV, 12 (4%) with human
parainfluenza virus type 3, 7 (2%) with
human metapneumovirus, 5 (2%) with
seasonal influenza virus A, and 3 (1%)
withhumanparainfluenzavirus1.Human
parainfluenza virus 2 was not detected.
Among the 125 HRV infections, there
were 11 coinfections: 7 with RSV, 2 with
human parainfluenza virus 3, and 2 with
human metapneumovirus. Thirty-five in-
fantshadat least2repeatHRV-associated
episodes.

No significant demographic differences
were detected in the unadjusted anal-
ysis of infants who had at least 1 HRV-
associated ARI compared with those
did not (Table 1). The incidence of HRV-
associated ARI was 123 events per 100
infant-years of follow-up (95% confi-
dence interval [CI]: 100–152). The me-
dian age of infants with HRV-associated
ARI was not different from those with
ARIs caused by other viruses (median
interquartile range: 6 [CI: 3.25–8] ver-
sus 6 [CI: 4–8] for HRV-positive status
and HRV-negative status, respectively).
Episodes of HRV infection were more
likely to occur during the nonwinter
months than episodes not associated

with HRV (P , .001; Fig 1). In a multi-
variable negative binomial regression
model using the number of HRV-
associated episodes and including
data on weight, BPD, breastfeeding,
parental asthma, smoking in home, and
maternal age, BPD was associated with
nearly an 80% increase in the risk for
HRV-negative–associated ARI episodes
(relative risk [RR]: 1.78; 95% CI: 1.11–
2.84; P = .017).

Human Rhinoviruses Are the Most
Frequent Viral Etiology of
Bronchiolitis and Hospitalization
in VLBW Infants

Eighty-eight infants had an LRTI, with
46 infants experiencing moderate to
severe symptoms, and 33 infants re-
quiring hospitalization. One hundred
ninety of 303 infants (63%) who expe-
rienced ARI episodes were diagnosed
with bronchiolitis by a pediatrician. Of
those infants with bronchiolitis, 40%
had HRV versus 7% with RSV (Table 2).
The incidence of HRV-associated bron-
chiolitis was 75 per 100 infant-years of
follow-up (95% CI: 55–102). In a multi-
variable analysis including data re-
garding BPD, weight, breastfeeding
status, parental asthma, smoking in
the home, and maternal age, only BPD
was associated with a higher risk for
HRV-associated bronchiolitis (RR: 2.18;
95% CI: 1.12–4.24; P = .022).

Thirty-three infants were hospitalized
36 times, and an etiologic agent was

identified in 24 (67%). HRV was asso-
ciated with 12 (33%), and RSV was as-
sociated with 9 (25%) (Table 2). Of the
36 hospitalizations, 4 were coinfections:
4 with HRV and RSV. Of the 11 infants
with 12 HRV-associated hospitalizations,
3 had a previous HRV-associated ARI
episode: 1 with previous HRV-positive
hospitalization (.15 days previously
at age 3 months), the other 2 with
previous HRV-positive outpatient ARI
visits (1 with HRV-associated ARI at 3
and 5 months, hospitalized at age 6
months with HRV; and the second with
HRV-associated ARI at 3 months, then
HRV hospitalization at 7 months). The in-
cidence of HRV-negative–associated hos-
pitalization was 12 per 100 infant-years
of follow-up (95% CI: 7–21). Infants with
any HRV-positive hospitalizations are
compared with those with no HRV-
positive hospitalizations in Table 3. Sig-
nificantly more infants with any
HRV-positive hospitalization had BPD
(73% versus 35% with no HRV-positive
hospitalization, P = .035), and fewer in-
fants with any HRV-positive hospitali-
zation were breastfed (18% versus 62%
of infants with no HRV-positive hospi-
talization, P = .013). In a poisson re-
gression model including weight, BPD,
and breastfeeding, the adjusted RRs
for HRV-associated hospitalizations
were increased for BPD (RR: 5.59; 95%
CI: 1.36–23; P = .017) and marginally
decreased for breastfed infants (RR:
0.27; 95% CI: 0.07–1.00; P = .051). In

FIGURE 1
Frequency of HRV versus non-HRV episodes, June 2003 to May 2005 (including HRV coinfections). aNon-HRV episodes include other or no study viruses. bJune,
July, and August are winter months in Argentina.
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secondary analyses, gender, maternal
age, and parental asthma were not
associated with the number of HRV
hospitalizations (P = .73, 0.25, and 0.2,
respectively). Interestingly, an associ-
ation was observed between severity
of BPD and severity of HRV-positive
episodes (rank correlation: 0.38; P =
.005), which remained significant after
adjusting for weight and maternal age
(adjusted rank correlation: 0.3; P = .03).
Conversely, no association was present
between severity of BPD and severity of
HRV-negative episodes (rank correla-
tion: 20.03; P = .84; adjusted rank cor-
relation: 20.01; P = .92).32

Among all infants with HRV, adjusted
RRs forHRV-associatedhospitalizations
versus HRV-associated episodes were

lower for breastfed infants (RR: 0.26;
95% CI: 0.07–0.98; P = .047). In secondary
analyses, excluding coinfection episodes,
none of the 7 patients who had at least 1
HRV-only episode and were hospitalized
was breastfed, whereas 40 of 58 infants
with at least 1 HRV-only–associated epi-
sode who were not hospitalized were
breastfed (P, .001). Six of the 7 patients
who had at least 1 HRV-only –associated
episode and were hospitalized had BPD,
whereas 23 of 58 infants who had at
least 1 HRV-only–associated episode and
were not hospitalized had BPD (P= .039).

Comparison of HRV- and
RSV-Associated Disease

Sixty-seven percent of the episodes oc-
curred during the winter. Coinfections

affected younger infants (median: 3
months old; interquartile range: 1–5
months old) and also occurred more
frequently in the winter (82%). Epi-
sodes associated with only HRV versus
only RSV were compared. Twenty-five
percent (29 of 114) of HRV-positive ep-
isodes occurred during winter months,
compared with 92% (12 of 13) of RSV
episodes (P , .001). Median age at epi-
sode with only HRV versus only RSV was
similar among these preterm infants
(HRV-mediated at 6 months [inter-
quartile range: 3.3–8 months] versus
RSV-mediated at 6 months [inter-
quartile range: 4–11; P = .6]). Among
infants with only HRV, the rate of hos-
pitalization was lower than among
infants with only RSV (6% [7 of 114
infants] versus 38% [5 of 13 infants];
P = .001), and infants hospitalized with
only HRV were in the hospital for fewer
days than infantswith only RSV (median:
6 days; interquartile range: 5–8.5 versus
median: 13 days; interquartile range:
11–15; P = .034). Similarly, 2 of 5 infants
(40%) hospitalized with only RSV were
ventilated, compared with 0 of 7 infants
hospitalized with only HRV (P = .29). Two
of 13 infants (15%) with an RSV-only ep-
isode ended up needing a ventilator
at the hospital, compared with 0 of
114 infants with an HRV-only episode
(P = .003).

DISCUSSION

In this article, we show that HRV was
the most frequent viral agent associ-
ated with LRTIs in a cohort of VLBW
infants in Argentina. The virus was
associated with 41% of ARIs and 33%
of hospitalizations. Although RSV in-
fections were often severe, their fre-
quency was significantly lower, so
HRV was the most frequently detected
agent in the absolute number of mod-
erate to severe cases. These findings
highlight the importance of an un-
derappreciated threat for a vulnerable
population.

TABLE 2 Acute Respiratory Episode Type by Viral Etiology

Viral Etiology ARI Episodes,
n = 303

Bronchiolitis,
n = 190

Hospitalizations,
n = 36

Rhinovirus 125 (41) 76 (40) 12 (33)
RSV 20 (7) 13 (7) 9 (25)
Human metapneumovirus 7 (2) 8 (4) 1 (3)
Adenovirus 0 0 0
Influenza virus 5 (2) 4 (2) 0
Parainfluenza virus 1 3 (1) 2 (1) 1 (3)
Parainfluenza virus 2 0 0 0
Parainfluenza virus 3 12 (4) 8 (4) 1 (3)
Study virus-negative 142 (47) 79 (42) 19 (53)

All values are presented as no. (%). Percent episodes may exceed 100%, because coinfections are included under individual
viruses.

TABLE 3 Demographics of Infants With at Least 1 HRV-Associated Hospitalization Versus Infants
With No HRV-Associated Hospitalizations

No HRV Hospitalization,
n = 108

$1 HRV Hospitalization,
n = 11

P a

Corrected gestational age, mob 2 (0–2) 2 (0.5–2) 0.85
Gestational age , wk 30 (28–31) 30 (27.5–30.5) 0.42
Wt , g 1195 (972.5–1360.0) 1185 (907.5–1298.0) 0.71
Maternal age , y 25 (20.00–32.75) 22 (20.0–26.5) 0.18
Maternal education , y 9 (7–12) 7 (7.0–10.5) 0.09
Ventilator days 8.5 (2.00–37.25) 12 (5.5–39.0) 0.3
NICU days 66.5 (48–91) 90 (60.5–115.0) 0.19
No. of coinhabitants ,10 y old 0 (0–1) 1 (0.5–1.0) 0.19
Basic needs unsatisfied, no. (%) 34 of 104 (33) 5 of 11 (45) 0.61
Smoking at home, no. (%) 43 of 98 (44) 1 of 11 (9) 0.057
Asthma in parents, no. (%) 12 of 98 (12) 3 of 11 (27) 0.36
Presence of BPD, no. (%) 38 of 108 (35) 8 of 11 (73) 0.035
Exclusively breastfed, no. (%) 4 of 101 (4) 0 of 11 (0) 0.85
Breastfed, no. (%) 67 of 108 (62) 2 of 11 (18) 0.013
Female gender, no. (%) 49 of 108 (45) 5 of 11 (45) 0.75
a Based on Wilcoxon rank-sum test for continuous variables; x2 test for categorical.
b Median (interquartile range) shown for continuous variables.
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Several interesting questions and con-
clusions emerge from these observa-
tions. First, our studypopulation did not
receive palivizumab to reduce RSV
disease severity. Although an estimate
of the benefit of palivizumab for pro-
tection against RSV disease in de-
veloping countries is unknown, the
comparative impact of HRV in the
number of severe cases when infants
receive anti-RSV prophylaxis probably
wouldbegreater. Second,more than150
genotypes of HRV have been identified to
date.33–36 Diversity complicates passive
and active prophylactic interventions.
Further characterization of individual
serotypes associated with severe dis-
ease should inform preventive strate-
gies in the future. In the meantime, our
findings provide yet another reason to
minimize risk factors for BPD.30,37–39

Infants with BPD had higher risks of
HRV-associated ARI, bronchiolitis, and
hospitalization. The suspected role of
HRV in the inception of asthma19,40 and
the high rates of asthma in childrenwho
had BPD1–3 stress the potentially severe
predictive implications and pathologic
consequences of this combination.
Third, here again, the emergence of
molecular diagnostics redefines our
understanding of the epidemiology of
a severe pediatric disease.41,42 Finally,
in the current study we detected more
cases of HRV in nonwinter months,
underscoring the importance of con-
ducting studies of ARI year-round.

HRVs have been known historically as
viruses of “older children” and thought
not to be a significant contributor to
illness in infants.17,21,43 In recent years,
improved detection techniques have in-
creased its detection in younger chil-
dren.14 The study of HRV in premature
babies has been limited. A retrospective

analysis in the NICU in the Nether-
lands during a 12-year period found
viral infections in 51 of 5396 infants,
2% with positive culture results for
HRV.44 Other reports included small
numbers of premature infants before
the widespread availability of specific
reverse transcriptase-polymerase chain
reaction assays.45–47 In our article, 56%
of VLBW infants had an HRV-associated
ARI, and 41% of ARIs were associated
with HRV.

Our prospective cohort study has lim-
itations. We did not concurrently test
healthy control subjects to explore
the prevalence of asymptomatic HRV
infection to suggest causality more
strongly; however, we performed mo-
lecular testing foraspectrumof viruses
known to cause lung disease in infants
and did not detect a coinfecting virus in
91% of HRV-positive cases, suggesting
that HRV was the causative pathogen.
Our low-income study population had
higher rates of BPD than those often
reported in industrializednationsor for
higher-income groups in developing
countries.27 In contrast, they had very
high rates of partial breastfeeding for
infants discharged from the NICU, and,
as previously discussed, the relative
impact of HRV versus RSV may be
underestimated compared with pop-
ulations receiving palivizumab. All of
these factors stress the importance of
conducting similar studies in pop-
ulations with different demographic
characteristics.

Importantly, the study also has several
strengths. We gathered data prospec-
tively by frequent and standardized
clinical monitoring of all infants in the
cohort, predefined criteria for evalua-
tion of respiratory signs and symptoms

and severity of illness, and monitored
infants until resolution of symptoms.
In addition, the seasonality of respira-
tory viruses in Buenos Aires resem-
bles that of industrialized nations,4,23,24,30

making certain generalizations pos-
sible.

CONCLUSIONS

We report HRV as an important patho-
gen associated with severe respiratory
infections in VLBW infants and show
that BPD and the absence of breast-
feeding are risk factors for hospitali-
zation. Furthermore, because certain
interventions can reduce relapses of
HRV-associated wheezing in young in-
fants48 and HRV-mediated wheezing
during the first 3 years of life is a
significant risk factor for childhood
asthma,40 this study should foster ini-
tiatives for the development of specific
therapies, promote stringent enforce-
ment of infection control recommenda-
tions in NICUs, and contribute to risk
stratification in a vulnerable population.
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