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Clinical-Epidemiological Evaluation of Respiratory Syncytial Virus Infection in
Children Attended in a Public Hospital in Midwestern Brazil
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Respiratory syncytial virus(RSV) isresponsiblefor annual respiratory infection outbr eaks
ininfantsand young children worldwide, frequently causing bronchiolitisand pneumonia. We
evaluated clinical and epidemiological featur esof acuterespiratory infections (ARI s) caused by
respiratory syncytial virus(RSV) in children lessthan fiveyear sold. Nasophar yngeal aspirate
samplesfrom children with ARl symptoms, attended at the ‘Hospital das Clinicas — Federal
Univer gty of Uberlandia, M G, Brazil, werecollected and tested for RSV by theimmunofluorescence
assay (IFA). Patients clinical and epidemiological datawerealso obtained. From April 2000to
June2003, 317 nasopharyngeal sampleswer e collected from children lessthan 54 monthsold.
Seventy-six samples(24.0% ) werepostivefor RSV, with 53% (40/76) obtained from malepatients.
Hospitalization occurred in 50% (38/76) of the cases, with an averageperiod of 10.6 days, in most
cases (87%, 33/38) occurring in children lessthan 12 months of age. Although an association
between thisagegroup and thepresentation of mor esever eclinical symptomswasobserved, such
asbronchiolitisin 51% (27/53) of the patientsand pneumoniain 19% (10/53), no patientsdied.
RSV wasfound from February to August, with thehighest incidencein May. Conclusions: RSV is
an important agent that causesARI s, theclinical manifestationsvaried from mild to severeand
patientsfrequently required hospitalization; RSV mostly affected children lessthan oneyear old.
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Childrenyounger than fiveyearsold, who become
il and usethe hedth caresystem, frequently suffer from
repiratory infections. Acuterespiratory infection (ARI)
isthemost common manifetation, anditisresponsble
for high morbidity and mortality rates, especially in
developing countries[1-3]. A study conducted in Sao
Paulo city in 1996 revea ed that 27.7% of hospitalized
childrenwithinthat agegroup had ARI [1].
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Virusesare considered the most important agents
inARI of thelower respiratory tract (LRT) that require
hospitalization[4,5]. Respiratory syncytia virus(RSV),
one of the most important respiratory viruses, is
responsible for annual epidemic ARI outbreaksin
infants and pre-scholar children, worldwide [6],
frequently causing bronchiolitisand pneumonia, mostly
ininfantslessthan six monthsold [7]. In S&o Paulo
city, a prospective study revealed that 62.7% of
hospitaized children had LRT infection, among which
56.4% had avirusastheetiological agent; RSV was
identified in 52.4% of these cases|§].

It has been suggested that upon completion of the
secondyear of lifeRSV hasinfected virtudly al children
at least once and 10-20% of them would have been
reinfected [9]. Moreover, inthe United States, RSV is
respons blefor 1% child hospitdization, 70% of which
during the first year of life[10]. In S&o Paulo state,
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from 1979 to 1993, respiratory infections were
responsiblefor 18.4% of deathsin children younger
thanfiveyearsold[11]. Another sudy inBrazil indicated
that RSV infectionwasthe main cause of mortality in
thissameagerange, especialy among infantslessthan
11 monthsold [12].

In temperate countries, RSV outbreaks have a
defined seasonality, occurring mainly during fall and
winter [13]. InBrazil, thefew studiesthat have been
carried out havereveded that the RSV infection period
variesaccording to theregion: in Rio de Janeirocity, it
occursfrom Marchto May [14], from April/May to
July/Augustin Sdo Paulocity [15], fromMay to duly in
Salvador, Bahiastate[16], and from April toMay in
Uberlandia, Minas Geraisstate[17,18].

RSV istranamitted by respiratory secretion onhands,
onfomites[19], andin contaminated aerosols[9]. The
incubation period can last five days [19] and the
duration of viral shedding varies according to the
intensity of the disease and the host immune state.
Infantswith LRT infection shed RSV for 5-12 days
[9]. Initial symptomsarefever, runny nose, coughing
and wheezing [6]. With progression of the disease,
thereisanincreaseinwheezing, coughing and dyspnes,
with chest hyperextension, chest retractions, tachypnea
and cyanogis[9]. Someinfantsa so develop pharyngitis
[9]. RSV has also been found to be responsible for
acuteotitismediain children[20,21].

Although RSV may cause severe infections in
healthy young children, theinfectionsaremore severe
in prematurechildren, inthosewithimmunedeficiency,
and in those with a subjacent illness, such as
bronchopulmonary dysplasiaor congenita heert diseese
[15,22,23]. Other risk factors for RSV infections
include early weaning, exposition to cigarette smoke,
ageyounger than six months, another sibling attending
school or pre-school living in the same house, low
social-economic status, being of black raceand being
male[10].

Weanalyzed clinical and epidemiological features
of RSV infectionsin childrenlessthanfiveyearsof age
attended at theHospital de Clinicasof theUniversidade
Federal de Uberlandia (HC/UFU) from April, 2000
to June, 2003.

Material and M ethods

Samplecollection

Between April, 2000, and June, 2003, at the
‘Hospital das Clinicas' of Federal University of
Uberlandia(HC/UFU), 317 nasopharyngedl secretion
samples were obtained from children lessthan five
yearsof agewith acuterespiratory infection. Thisstudy
was approved by the Ethicsand Research Council of
UFU and a signed consent was obtained from each
child’sparent or foster parent. Sampleswere collected
at the Pediatric Emergency Service (PES), Pediatric
Ward (PW), Pediatric Intensve Care Unit (PICU) and
theNeonata Intensive Care Unit (NICU).

The HC/UFU isapublic university hospital that
caresfor peoplewho livein Uberlandiacity and 120
other cities and towns in the region, covering an
estimated popul ation of approximately two million
people. The hospital isa481-bed facility, anditisa
regional medical reference center; most of the beds
are occupied by patients who require complex
treatment. Among these beds, thereare 110 available
for children: 60 for neonates, 41in PW and 9in PICU.
InUberlandiacity, thereareother primary carehospitas
that usethe HC/UFU asareference hospital.

Patients

Thefollowinginformationwasobtained: name, age,
gender, date and placein thefacility wherethesample
wascollected, clinica diagnos's, progression or not to
hospitalization, duration of hospitalization and whether
thecasewasfatal. Inorder tobedigiblefor incluson
In the study, the patient was required to have ARI
symptomsthat had started within five daysbefore he/
shewasadmitted to the hospital. Characteristic ARI
symptomsincluded runny nose, coughing, wheezing,
difficulty in breathing, with or without fever. Only the
first five patients admitted to the hospital on aweek
day (Monday through Friday) wereincluded in the
study. Theclinical diagnosiswasin accordancewith
the 10th Review on International Classification of
Diseases(ICD-10—World Hed th Organi zation, 1994).
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Cold, flu and upper respiratory tract infections
(URTI) were grouped under URTI, pneumoniaand
bronchopneumonia under pneumonia, and
laryngotracheobronchitis, tracheobronchitis and
bronchitisunder bronchitis. Bronchiolitis, considered
a separate diagnosis according to ICD-10, was
grouped under pneumoniain thisstudy for statistical
andyds

Nasopharyngeal samples: secretion was aspirated
after indtillation of 0.5mL of sterile0.9% NaCl ineach
nostril; the samplesweretransferred to asterilevial.
They werekept oniceand processed withinfour hours
after collection[15,24]. Specimensweredivided into
three aliquots, and only one of them was used for
indirect immunofluorescence assay.

Indirect immunofluorescenceassay (IFA): samples
were tested for the presence of RSV with the
Respiratory Panel | Vird Screening and [ dentification
Kit (Chemicon International, Inc., Temecula, CA).

Siatigticd anaysis

The data was analyzed with the program SPSS
(Statistical Package for Social Sciences) 8.0 for
Windows (SPSS Inc., Chicago, IL) for obtaining
absolute frequencies and for comparing variables.
Mean, standard deviation, median and mode values
wereobtained for age and duration of hospitalization.
The chi-sguare (c?) test was used for comparison of
proportions, thesignificancelevel wasestablished as
0.05 (5%).

Results

Samplesfrom 317 childrenwith ARI symptomswere
obtained; 24% (76/317) of themwere positivefor RSV
by IFA. Their agevaried from|essthan oneto 54 months
old (mean of 11.0+ 12.6 months, median of Sx months
and mode of onemonth). Approximately 70% (53/76)
of the RSV-infected children were younger than 12
monthsold and 53% (40/76) weremale.

About 81% (62/76) of the sampleswere collected
in PES, 15% (11/76) in PICU and 3.9% (3/76) in

NICU. Theclinical diagnosticswere: 39.5% (30/76)
of the cases presented bronchiolitis, 34% (26/76)
URTI, 15% (11/76) pneumonia and 12% (9/76)
bronchitis/laryngotracheobronchitis.

Fifty percent (38/76) of theinfected children were
hospitalized from oneto 63 days (mean 10.6 + 13.8
days, median of four days and mode of one day).
Approximately 60% (23/38) of the hospitdized patients
stayed at the hospital for lessthan seven days, 18%
(7/38) from eight to 14 days and 21% (8/38) more
than 14 days. All the hospitalized children survived.

Intermsof annual distribution, 2.6% (2/76) of all
RSV cases occurred in 2000, 44% (33/76) in 2001,
9.2% (7/76) in 2002 and 45% (34/76) in 2003.
Regarding seasondlity, 11% (8/76) of cases happened
in February, 28% (21/76) in March, 20% (15/76) in
April, 32% (24/76) in May, 9.2% (7/76) in June and
1.3%(1/76) in August.

Patients were al so grouped according to age and
clinical diagnosis(Table 1), with apredominance of
bronchiolitis (36%, 27/76) and pneumonia(13%, 10/
76) in children younger than 12 months old. The
correlation between age group and disease progression
to hospitalization wasdetermined (Table 2); Most of
the hospitalizations (87%, 33/38) involved children
younger than 12 months old. Bronchiolitis and
pneumonia were the principal clinical diagnosisin
hospitalized children (Table 3).

Discussion

Giventhat HC/UFU isaregiond medicd reference
center that cares for patients who generally require
complex treatments, the samplesthat were collected
for thisstudy involveonly aportion of thechildrenwith
ARI. Mogt probably, these sampleswerefrom children
with especially severe symptoms. Though many
children presented thecriteriafor inclusoninthisstudy,
samplesfrom only 317 patientswere collected, dueto
the limit established for processing and storage of
samples(fivesamplesiworking day). Thislimitationwas
oneof thefactorsthat contributed to the variationsin
the quantity of samplescollected throughout theyears,
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Tablel. Digtribution of patientswith acuterespiratory infectionsaccording to ageand clinical diagnosis

Clinical diagnosis
Age(inmonths) Bronchiolitis ~ URTI*  BchtigLtbchtis**  Pneumonia  Total

<1-12 27 14 2 10 53
13-54 3 12 7 1 23
Tota 30 26 9 1 76

*URTI — Upper respiratory tract infection.** Behtig/L thchtis — Bronchitis and laryngotracheobronchitis.c? Pearson=
20.91; P=0.0001.

Table2. Distribution of patientswith acute respiratory infections according to age and progression or not to
hospitdization

Progression

Age(in months) Hospitalization  Nohospitalization  Total

<1-12 33 20 53
13-54 5 18 23
Totd 38 38 76

c? Pearson= 10.54; P= 0.001.

Table 3. Digtribution of patientswith acute respiratory infectionsaccording to progression to hospitalization and

clinica diagnosis
Clinical diagnosis

Hospitalization Bronchiolitis URTI* Bchtig/Ltbchtis** Pneumonia Total
Yes 24 2 2 10 38
No 6 24 7 1 38
Totd 30 26 9 11 76
*URTI — Upper respiratory tract infection.** Behtis/L thchtis — Bronchitis and laryngotracheobronchitis. ¢? Pearson= 39.56;
P=0.0001.
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withhigh RSV rates(detection/no. samplescollected)
in 2001 and 2003. The detection of RSV in 24% of
thesamplesinour sudy wassmilar totheratesobserved
by others[16,25]. Furthermore, the dightly higher
incidence of RSV infectionsin malesthat wefound
(52.6%) had also been reported previoudy [7,8,14,
15]. RSV has been referred to as the main agent
respongblefor severe symptoms, such asbronchiolitis
and pneumonia[2,4,13], especidly during thefirst year
of life[8,10,12,16]. In our study, 54% of the children
that tested positive for RSV had bronchiolitis and
pneumoniaand 90% wereyounger than oneyear old,
suggesting that illnessescaused by RSV might besevere
for these children and thusrequire afast and effective
medica intervention.

Infact, most of theinfection casescaused by RSV
were cared for at the PES of theHC/UFU. Therewas
ahighly Sgnificant correlation between childrenyounger
than oneyear old with bronchiolitisand pneumonia
diagnosis (Table 1, P=0.0001) and progression to
hospitaization (Table2, P=0.001). Also, acorrelation
was observed between the progression to
hospitalization and children younger than oneyear old
(Table 3, P=0.0001). Thus, among childrenlessthan
oneyear old, thosewith bronchiolitisor pneumonia
had ahigher possibility of having RSV infectionand of
needing hospitalization than those with other clinical
symptoms.

In other studies[2,15,26], RSV wasreferred to as
the main viral pathogen associated with pediatric
hospitalization. However, the50% rateof hospitaization
that we found isin contrast with the indexes of 2%
found by othersfor devel oped countries[13,27] and
of 13% and 29.5%, for casestreated outsde of hospital
facilities and those cared for in emergency units,
respectively [12]. Itispossiblethat thisdiscrepancy is
dueto thefact that most of the children in our study
(especially those cared for at PES) weretransferred
from basic hedth units, after initia care.

With regardtotheannua distribution of RSV cases
inBrazil, no uniform seasonality has been observed
[12,14-16], probably dueto theweather variationsin
the different geographic regions. RSV occurs from
February to August, withapeak in May. Itisimportant

to definethe seasondlity of respiratory viruses, sinceit
ispossibleto predict theetiology of someillnessesbased
on symptoms and on virus seasonality, even though
clinica manifestationsof variousrespiratory syndromes
arenormdly of low intensity [28].

We were able to demonstrate the presence and
importance of RSV inrespiratory infections. Annual
outbreaks particularly affect younger children; these
children have moderateto severeclinica symptomsof
ARI that require medical care and often need to be
hospitalized. However, monitoringisnecessary ina
broader population and for alonger period of timein
order to better ddinestetheclinica and epidemiological
behavior of RSV inthisagerangeandinthisregion.
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