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Respiratory syncytial virus (RSV) is one of the main causes of acute lower respiratory tract
infections worldwide. We examined the incidence and associated risks for RSV infection in infants
hospitalized in two university hospitals in the state of São Paulo. We made a prospective cohort
study involving 152 infants hospitalized for acute lower respiratory tract infections (ALRTI) in two
university hospitals in Campinas, São Paulo, Brazil, between April and September 2004. Clinical
and epidemiological data were obtained at admission. RSV was detected by direct
immunofluorescence of nasopharyngeal secretions. Factors associated with RSV infection were
assessed by calculating the relative risk (RR). The incidence of RSV infection was 17.5%. Risk
factors associated with infection were: gestational age less than 35 weeks (RR: 4.17; 95% confidence
interval (CI)  2.21–7.87); birth weight less than or equal to 2,500 grams (RR: 2.69; 95% CI  1.34–
5.37); mother’s educational level less than five years of schooling (RR: 2.28; 95% CI  1.13–4.59) and
pulse oximetry at admission to hospital lower than 90% (RR: 2.19; 95% CI  1.10–4.37). Low birth
weight and prematurity are factors associated with respiratory disease due to RSV in infants. Low
educational level of the mother and poor socioeconomic conditions also constitute risk factors.
Hypoxemia in RSV infections at admission indicates potential severity and a need for early oxygen
therapy.
Key Words: Acute respiratory infection, respiratory syncytial virus, risk factors.

Respiratory syncytial virus (RSV) is the main cause of
acute lower respiratory tract infections (ALRTI) in the first
year of life, resulting in hospitalization of nearly 120,000
children every year in the United States [1]. In developing
countries, it is estimated that 0.5% to 2% of all children with
RSV disease are hospitalized; of these, 7% to 21% develop
respiratory insufficiency, leading to death in 0.5 to 1.5% of
hospitalized cases [2-5]. The incidence of RSV infection ranges
from 15.8 to 32.2% in studies conducted in Brazilian university
hospitals [6,7]. Infections due to RSV generally occur as annual
outbreaks. In South America, they take place during autumn
and winter. In a study conducted at a university hospital in
the city of São Paulo (1995 to 1999) involving 248 children
with ALRTI, 90.4% of the RSV-infection cases occurred between
April and July [7].

Severe RSV infections occur in young infants that are
borne prematurely, have bronchopulmonary dysplasia,
congenital heart disease, congenital or acquired
immunodeficiency, or cystic fibrosis [8-10]. A review of 76
articles published in the MEDLINE system (2003) revealed a
high percentage of severe cases of RSV infection in healthy
patients [11]. In these cases, the risk factors were: male sex,

age less than six months, being born during the first half of
the annual season of RSV circulation and agglomeration (larger
number of siblings and day care attendance). In this review,
factors considered as non-risk associated were: ethnicity, low
maternal educational level, socioeconomic classification,
duration of breastfeeding and malnutrition. Nevertheless,
other authors consider factors such as parental smoking,
indoor pollution and family history of atopy as risk factors for
severe RSV infections [12-14].

We examined the incidence and associated risks for RSV
infection in hospitalized infants.

Material and Methods

We conducted a prospective cohort study in two
university hospitals in Campinas, São Paulo, Brazil. Individuals
responsible for the patients signed an informed consent form
that permitted the patients’ participation in the study; the
research project was approved by the local Research Ethics
Committee.

The infants in this study were hospitalized from April 1 to
September 30, 2004; their ages ranged from 0 to 12 months.
The initial diagnosis of ALRTI was based on clinical symptoms
of tachydyspnea, abnormal lung sounds and pulse oximetry
lower than 95%. Children with respiratory diseases that lasted
for more than seven days and those with hemodynamic
instability, cardiopathies and chronic lung diseases were
excluded.

Epidemiological data considered were: sex, ethnicity, age
in months, birth weight, gestational age, breastfeeding
duration, presence of concomitant diseases, previous
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wheezing episodes, number of smokers in the household,
number of household members, mother’s age and educational
level. Physical examination at admission examined the heart
and respiratory rates, cyanosis and pulse oximetry. An
assessment was made during hospitalization, of hospitalization
time, duration of oxygen therapy, need for mechanical
ventilation, and use of antibiotics and corticosteroids. The
assisting physician indicated mechanical pulmonary
ventilation (MPV) according to clinical and blood gas criteria.
RSV was detected in the nasopharyngeal secretions of the
patients using the CHEMICON® KIT for Direct
Immunofluorescence (DIF).  Patients were divided into two
groups according to DIF results and compared using either
the Chi square test or Fischer’s exact test. The Mann-Whitney
test was applied to compare the continuous or ordinal
measures of both groups. The relative risk (RR) was calculated
for all variables. The significance level adopted for the
statistical tests was 5% and the confidence interval (CI) for
relative risk was 95%.

The computer programs used were SPSS for Windows
11.0 and SAS System for Windows 8.2.

Results

One hundred and fifty-two patients were included in the
study, but RSV DIF results were only available for 149. Twenty-
six (17.5%) of these were RSV positive. The mean age of the
patients was 4.45 months, being 93 males (61.2%) and 59
females (38.8%) (Figure 1); 92% of the RSV-infection cases
occurred between April and June (Figure 2). When
epidemiological data were compared with RSV presence in
the DIF test, a significant association with RSV was found for
the following variables: gestational age, with a higher risk for
infants born with less than 35 weeks (P< 0.001; RR=4.17, 95%

CI: 2.21–7.87); birth weight lower than 2,500g (P=0.0052;
RR=2.69, 95% CI: 1.34–5.37); and mother’s schooling less than
five years (P=0.0223, RR=2.28, 95% CI: 1.13–4.59) (Table 1).
There were no differences between the DIF+ and DIF- groups
in relation to the other variables analyzed, including age, sex,
breastfeeding, previous illnesses, previous wheezing
episodes, maternal age, smokers in the family and number of
household members (Table 1).

When we examined clinical variables, the only patient who
presented cyanosis was positive for RSV in the DIF test. The
use of corticosteroids (P=0.0584; RR=2.24, 95% CI: 1.07–4.67)
and pulse oxymetry lower than 90% (P=0.027; RR=2,19, 95%
CI: 1.10–4.37) were related to the presence of RSV (Table 2).
The other variables, such as tachypnea at admission,
prolonged hospitalization, use of oxygen therapy for more
than 10 days, use of antimicrobials and rehospitalization were
not significantly different between DIF+ and DIF- groups.
When we examined tachycardia, the infants with negative
DIF results had a higher heart rate than the DIF-positive group
(P=0.0335; RR=0.39, 95% CI : 0.16–0.99)   (Table 2).

Among the patients who underwent MPV, 6/21 had a
positive DIF for RSV. A comparison between DIF+ and DIF-
groups showed no increased risk for MPV due to RSV infection
(Fischer test, P=0.2097) (RR=1.83; 95% CI: 0.83–4.02). No
differences were found in MPV time in DIF-positive (mean=6.5
days; median=6 days) compared to DIF-negative patients
(mean=7.07 days; median=6 days).

Discussion

In our cohort of patients, RSV infected 17.5% of the infants
from April to June, corroborating the findings of other studies
involving patients hospitalized in the same region of the
country (15.8% to 32.2% of cases) [7]. Since the results are

RSV in Infants: Incidence and Risks

Figure 1. Distribution (frequency in percent) by age of infants
under 12 months old (x axis) admitted for acute lower respiratory
tract infection at two university hospitals in Campinas, São
Paulo, Brazil, between April and September 2004.

Figure 2. Distribution (frequency in percent) by month of the
year and presence of respiratory syncytial virus (RSV) in infants
less than 12-months old admitted for acute lower respiratory
tract infection at two university hospitals in Campinas, São
Paulo, Brazil, between April and September 2004.
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Table 1. Relationship between epidemiological variables and respiratory syncytial virus (RSV) investigation using direct
immunofluorescence (DIF) on nasopharyngeal secretions from 152 infants with acute lower respiratory tract disease

Table 2. Relationship between clinical variables and respiratory syncytial virus (RSV) investigation using direct
immunofluorescence (DIF) in nasopharyngeal secretions from 152 infants with acute lower respiratory tract disease

similar to those from North America, infections due to RSV
may be a consequence of lower temperatures; but this
relationship has still not been completely clarified. Due to the
increased number of cases during this season, it is speculated
that the main responsible factors are the mothers’ asymptomatic
infections, larger agglomerations of children, infection of
patients with chronic lung diseases and immunocompromised
patients in the community [11,16].

In our study, the unfavorable clinical outcome of the
patients was limited to the need for MPV, since no deaths
occurred. Twenty-one patients needed MPV (13.8%) and of
these, six were from the RSV-positive group. In the northern
hemisphere, the need for MPV among children infected by
RSV ranged from 6.4 to 15.8% of hospitalized patients [2,17-
19]; another report cites 39% among patients in the southern
hemisphere (Uruguay) [20]. However, RSV in this cohort did
not indicate an increased risk for MPV. Probably other
unidentified viral agents, such as metapneumovirus, which is
related to the clinical presentation of acute viral bronchiolitis

or the influenza virus, were present in patients that evolved to
MPV, as reported by recent studies [21-24]. A study conducted
on 1,505 children with acute viral bronchiolitis demonstrated
metapneumovirus in 2.8%, RSV in 9.5%, influenza virus in 15.3%
of the patients and a co-infection rate of 16.7% [24].  Another
study revealed that metapneumovirus associated with RSV
infection increased the risk of being admitted to the intensive
care unit tenfold [21].

The risk for acquiring RSV infection was greatly increased
for those patients whose gestational age was less than 35
weeks or whose birth weight was less than 2,500 grams, as
previously described by other authors [8,14]. Leader et al.
conducted a study that consisted of more than 718,000
assessments performed on children with acute respiratory
disease caused by RSV from 1997 to 2000. They found a
significant risk for mortality among infants born with
gestational age less than 35 weeks or birth weight less than
2,500 grams [25]. The high susceptibility of premature infants
to diseases caused by RSV is believed to be due to the fact

RSV in Infants: Incidence and Risks

Variable DIF positive DIF negative Relative Risk Value of P
group (presence/ group (presence/ (95% CI )

absence) absence)

Age < 3 months/>3months 9 / 17 46 / 77 0.90 (0.43-1.89) 0.6789
Sex male/female 16 /10 76 / 47 0.99 (0.48-2.03) 0.9810
Ethnicity Caucasian 14 /12 83 / 40 0.62 (0.31-1.25) 0.1851
Gestational Age < 35 weeks at birth 7 / 19 5 / 117 4.17 (2.21-7.87) <0.001
Birth weight < 2,500 g 8 / 18 13 / 109 2.69 (1.34-5.37) 0.0052
Maternal breastfeeding < 1 month 13 / 13 46 / 77 1.52 (0.76-3.05) 0.2326
Previous diseases 7 / 19 31 / 92 1.08 (0.49-2.36) 0.8550
Previous wheezing 8 / 18 33 / 90 1.17 (0.55-2.48) 0.0936
Mother’s age < 20 years 10/16 30 / 92 1.68 (0.84-3.40) 0.1482
Mother’s schooling < 5 years 10 / 15 23 / 98 2.28 (1.13-4.59) 0.0223
Smoking in the family 11/ 15 45 / 77 1.20 (0.59-2.43) 0.6047
More than five household members 18 / 8 82 / 39 0.94 (0.44-2.01) 0.8847

Variable DIF positive DIF negative Relative Risk Value of P
group (presence/ group (presence/ (95% CI )

absence) absence)

Tachypnea 12 / 13 69 / 54 0.76 (0.37-1.56) 0.4584
Tachycardia 5 / 21 51 / 72 0.39 (0.16-0.99) 0.0335
O2 Saturation < 90% 10 / 16 23 / 100 2.19 (1.10-4.37) 0.027
Hospitalization > 10 days 7 / 19 29 / 94 1.16 (0.53-2.52) 0.7173
Oxygen therapy > 10 days 6 / 20 23 / 100 1.24 (0.55-2.81) 0.6085
Use of antimicrobials 8 / 18 45 / 78 0.80 (0.37-1.72) 0.5373
Corticoid therapy 7 / 19 14 / 109 2.24 (1.07-4.67) 0.0584
Rehospitalization 1 / 25 2 / 121 1.94 (0.38-10.03) 0.4399
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that during the third gestational trimester, maternal
immunoglobulin G (IgG), which provides partial protection
against this infection, is transported through the placenta
and during this period, the diameters of the bronchioles and
alveoli also increase greatly [8,9].

The risk for acquiring RSV infections was 2.28 times greater
among infants with less-educated mothers. Some researchers
have also reported a correlation between higher mortality and
maternal age below 20 years [25] or low education level.
However, an assessment of articles published on MEDLINE
over a period of 30 years revealed that most of the studies did
not establish this correlation, even when the factors age and
schooling were analyzed apart from the other socioeconomic
factors, such as low income and agglomeration [11].

Physical assessment of the patients at admission revealed
that pulse oximetry values lower than 90% was a risk factor
for RSV infection. While some researchers consider that clinical
signs of respiratory discomfort, cyanosis and a compromised
general condition are sufficient for establishing tissue hypoxia
[26], others believe that this assessment is limited, especially
in previously-healthy children with low risk for mechanical
ventilation [27]. In general, risk factors at one location may
not be considered important in another due to different criteria
applied at hospital admission and discharge [18,20].

In our cohort, RSV infection did not constitute a risk
factor for MPV.  MPV was associated with a longer period of
hospitalization and use of antibiotics. In these patients, the
severity of clinical presentation was probably determined
by individual immune responses and not by the presence of
RSV [29, 30].

Identification of the viral agents involved in ALRTI by
nasopharyngeal aspirates helps in instituting measures to
avoid nosocomial viral infection in hospitalized infants. Studies
conducted in university hospitals in the state of São Paulo
demonstrated RSV nosocomial infection rates between 7.6
and 14.1% [31,32]. Measures to control viral infections
acquired in hospitals as well as identification of the virus in
aspirated nasopharyngeal secretion are already routine
procedures in other countries; this helps considerably in
reducing hospital costs [33].

The results of our follow-up study show that the
identification of RSV and continued monitoring in hospitalized
infants with ALRTI can reduce the impact of this infection in
infants. Parents should be instructed on hand washing before
contacting their newborn, especially for premature infants and
those with low birth weights.
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