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Hospitalized infants (4,618) were studied for lower respiratory infections from 1989 through 2000 by routine
immunofluorescence assay and viral isolation. The hospitalization rate for respiratory syncytial virus (RSV)
averaged 2% per year. The fatality rate was 0.1%. Monthly RSV detection varied from 14 to 88%, and epidemics
lasted 3.5 to 6 months. From 1994 high-early versus low-late epidemic patterns alternately were observed, the
first influenced by a group B strain.

Acute respiratory infections are a major worldwide health
problem because of associated high morbidity and mortality
rates. In Chile acute lower respiratory infections (ALRI) are
the primary cause of hospital admissions during infancy. Re-
spiratory syncytial virus (RSV) is the principal cause of ALRI,
causing yearly winter epidemics that frequently challenge
health resources (3, 4, 5, 9, 12, 15, 21). The expanded use of
new techniques has facilitated the local identification of etio-
logic agents, allowing the comparison of clinical and epidemi-
ological features with biological agent characteristics (2, 6, 7,
14, 16, 17, 19). The aim of this study is to present an overview
of RSV infection causing pediatric admissions for ALRI in
Chile over a long enough period of time to support recom-
mendations for better clinical and epidemiological manage-
ment. We present 12 years of data from immunofluorescence
assays and isolation for routine viral diagnosis in the pediatric
context.

A total of 4,618 out of 21,912 children under 2 years of age
admitted for ALRI to the Roberto del Rio Children’s Hospital,
Santiago, Chile, were studied prospectively for RSV from Jan-
uary 1989 to December 2000. Exclusion criteria were prema-
turity; recurrent wheezing or asthma; and underlying chronic
pulmonary, cardiac, or neurological diseases. During the cold
season (April to September) two ALRI admissions were ran-
domly selected per day in order to collect 40 to 60 cases per
month. During the warm season (October to March) almost all
patients were enrolled. For each patient, clinical features, per-
sonal and family history of asthma, and the admission diagno-
sis were obtained from hospital records.

Nasopharyngeal aspirates (NPA) were routinely obtained
within the first 48 h after admission and were immediately
transported to the laboratory for viral isolation and indirect
immunofluorescence assay (IFA). Weekday specimens were
processed on the same day, but those obtained on weekends
were kept at 4°C until processing. Samples were inoculated
into HEp-2 and MDCK cells and observed for cytopathic effect
(CPE) for 1 week. Confirmatory IFA for RSV, adenovirus,

influenza A and B viruses, and parainfluenza viruses 1 to 3
were performed for cultures with and without CPE. Standard
IFA was done using monoclonal antibodies provided by L.
Anderson, Centers for Disease Control and Prevention (CDC),
Atlanta, Ga., and P. Pothier, Dijon, France, as previously de-
scribed (3, 17). From 1994 to 2000, RSV strains from NPA or
positive cultures were grouped by IFA with monoclonal anti-
bodies 133-1H and 93-11C (CDC) and 2B8 (P. Pothier) for
group A typing and 102-10B (CDC) for group B typing (1).

During the 12-year survey, an annual mean of 1,826 children
less than 2 years old were admitted for ALRI, out of an esti-
mated population of 26,000 children. RSV was detected at
admission in 29% (1,337 of 4,618) of the enrolled patients.
Thus, the mean burden of hospitalizations for RSV disease was
2% per year. The impact of respiratory infections demon-
strated by the monthly number of outpatient visits and RSV
detection in hospitalized cases is presented in Fig. 1. The total
number of outpatient visits to emergency facilities during each
RSV epidemic presented a nonsignificant yearly variation
(data not shown), as did the mean annual RSV detection
(Table 1).
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TABLE 1. Acute respiratory infections in Roberto del Rio
Children’s Hospital from 1989 to 2000

Yr
No. of

outpatient visits
for ALRIa

No. of
hospitalized

patients
enrolled

No. of RSV-
positive cases

% RSV
positive

1989 23,728 270 105 39
1990 23,431 260 85 33
1991 19,974 502 95 19
1992 16,801 421 115 27
1993 16,451 315 124 39
1994 18,757 452 146 32
1995 19,679 448 82 18
1996 21,554 326 121 37
1997 20,943 337 92 27
1998 22,600 448 103 23
1999 20,395 450 125 27
2000 23,440 389 144 37

Total 247,753 4,618 1,337 29

a Chi square for linear trend: 0.01 (P � 0.978).
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With a detection rate of over 20% as the definition of an
epidemic, the mean duration of RSV epidemics was 4.5
months and the durations ranged from 3.5 (1995 and 1998) to
6 months (1992). The peak incidence was June or July in 8 out
of 12 years. The shape of the epidemics varied. In 7 out of 12
years the outbreaks were characterized by monthly detection
rates over 75%; from 1994 on they occurred in alternate years
(Fig. 1). In 4 out of 7 years with high rates of RSV detection
(1989, 1991, 1993, and 2000), the epidemics started early, in

late April (Fig. 2A). In 4 out of 5 years with low rates of RSV
detection, the outbreaks started in late May; furthermore, for
this group, in two RSV seasons the peak occurred in mid-
August (Fig. 2B).

Typing of RSV strains A and B from 1994 to 2000 showed a
general cocirculation of both groups, with predominance of A.
Grouping was not achieved in 259 of 792 (33%) samples due to
low number of positive cells or to cross-reactivity. In the even-
numbered years a significant proportion of strain B isolates,

FIG. 1. RSV detection in hospitalized infants and outpatient visits to the Emergency Service for ALRI at Roberto del Rio Children’s Hospital
from January 1989 to December 2000. M, May; S, September.

FIG. 2. Monthly RSV detection in infants hospitalized for ALRI at Roberto del Rio Children’s Hospital from January 1989 to December 2000.
(A) Years with epidemic peaks of over 75% RSV detection. (B) Years with epidemic peaks of below 75% RSV detection. Months are sequential
from left to right, starting with January (J).
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associated with high-early RSV epidemics, were detected (Ta-
ble 2).

Infants younger than 6 months of age accounted for 64% of
all the enrolled cases. Ten percent (465) were younger than 1
month. The mean RSV detection rate was 29%, and it de-
creased significantly with increasing age from 16% for children
over 12 months to 32% for children under six months. Pneu-
monia and wheezing plus pneumonia were the most frequent
clinical diagnoses at admission. Among patients positive for
RSV, 59 and 62% had clinical signs of pneumonia or wheezing,
respectively. These clinical features confirmed our previous
experience (3). During this period five deaths from ALRI
occurred, implying a fatality rate of 0.1% (5 of 4,607). Only one
case was RSV positive.

Our aim has been to study previously healthy children in
order to assess the burden of respiratory viral epidemics in the
community. A 20% positive level in hospital patients was used
to determine the duration of epidemics. Anecdotally we ob-
served that the beginning of an outbreak is marked by an
increase above this level and that the end of one is marked by
a decrease below it. The surveillance policy of collecting 25 to
50 samples per month from inpatients with ALRI is as efficient
as taking a greater number of outpatient samples. IFA is suf-
ficiently sensitive and easy to implement for routine RSV de-
tection (3, 17).

The leading role of RSV as an etiologic agent of epidemic
ALRI and the clinical presentation of cases have been previ-
ously described (3, 4, 15). The low lethality rate reported seems
to be strongly influenced by the enrollment criteria, which
included only previously healthy patients. We have frequently
detected RSV in autopsies of infants that died from pneumo-
nia, but RSV was found most often in handicapped patients (L.
F. Avendaño, V. Luchsinger, and M. A. Palomino, unpub-
lished data). Thus, the clinical background appears to be a
major outcome factor to consider in the management of RSV
disease.

The seasonality of the RSV epidemics herein reported
agrees with data from abroad (7, 8, 11). The annual burden of
RSV infection in Santiago, measured by outpatient visits for
ALRI to emergency facilities, showed no significant yearly
variation, which is consistent with the observation that over
60% of the infants acquire the infection in the first year of life
(8, 10). The RSV hospitalization burden also stayed the same
during the study period. To our knowledge, this is the first
report that shows the occurrence of two different epidemic
patterns, with an annual variation in intensity and duration.
The early epidemics usually cause more public health problems
than those occurring later, in spite of the fact that the total
RSV season burden is the same annually. Temporal and geo-

graphical variations have been associated with circulation of
genomic and antigenic variants and could explain the differ-
ences in epidemic features, but not the clinical severity (7, 11,
18, 20, 22). In this study, the presence of B strains was associ-
ated with high-early epidemics, and its influence could be ex-
plained through fluctuations in herd immunity and contacts
among children. We assume that strain diversity is responsible
for differences in outbreak presentation, while host determi-
nants account for the clinical outcome.

Chilean health authorities implemented the “winter cam-
paigns” to handle the increased ambulatory and hospital de-
mand for medical care. Mortality rates for pneumonia in in-
fants decreased from 242.9/100,000 inhabitants in 1990 to
105.7/100,000 inhabitants in 1999 in the capital (9). The imple-
mentation of routine RSV screening in patients admitted for
ALRI will contribute to improved disease management. Un-
less an RSV vaccine is developed, seasonal respiratory out-
breaks will continue to challenge the resources allocated for
pediatric patients.
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