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Summary

Aim: Etiological and epidemiological studies of respi-
ratory syncytial virus (RSV) infections in our country
are not abundant. The aim of this study was to deter-
mine the frequency and general epidemiological
properties of RSV in acute bronchiolitis (AB) and to
investigate the accuracy and cost-effectivity of vari-
ous diagnostic methods.

A total of 76 children younger than 2 years of age
who had the diagnosis of AB in the outpatient clinic
or the emergency room were included. The criteria for
the clinical diagnosis of viral AB were wheezing and
sibilant rhonchi following a nonspecific viral upper
respiratory infection of a few days along with hyper-
aeration on the chest X-ray. Patients with evidence of
bacterial infection were excluded.

The nasopharyngeal secretions (NS) and sera of the
patients were obtained and stored at -20°C to be
subsequently tested for RSV antigen (Test Pack?,
Abbott) in the NS and anti-RSV-IgG (two samples 14
days apart) as well as anti-RSV IgM antibodies in sera
(ELISA, Euroimmune?). The assays were run simulta-
neously on the same batch.

Of the 76 patients with AB, 73.6% were male and
26.4% were female. Their mean age was 9.4+5.3
months (X+SD; range: 2-24). The age distribution was
2-6 months in 26.3% patients, 7-12 months in 52.6%
patients, and 13-24 months in 21.1% patients.

RSV antigen in NS was positive in 36 (47.3%) patients,
4 of whom (5.2%) had anti-RSV-IgM in sera as well.
Anti-RSV IgM was detected in an additional 3 patients
whose NS were antigen-negative adding up to 39
(51.2%) patients with AB. Four patients tested positive
for anti-RSV IgM only one of whom had a positive anti-
gen in the NS. Out of 16 patients who had anti-RSV
IgG concentration and were assayed twice after 14
days, 2 (12.5%) patients had increased concentrations
of anti-RSV IgG in the second sample.

Male/female ratio was 31/8 in RSV positive patients,
and 25/12 in RSV negative patients (p>0.05). The age

Ozet

Amag: (Akut Bronsiyolitte RSV Sikliginin Farklh Yon-
temlerle Degerlendirilmesi) Ulkemizde RSV icin gocuk-
larda etyolojik ve epidemiyolojik yayinlar az sayidadir.
Bu calisma bolgemizde A.bronsiyolitlerde RSV siklig,
genel epidemiyolojik 6zellikleri, farkli tani ydontemleri-
nin degerlendirilmesi ve maliyet-etkinlik analizlerinin
yapilmasi icin planlandi.

Acil ve normal ¢ocuk poliklinigine basvuran ve klinik
olarak akut viral bronsiolit tanisi konan 2 yasindan ku-
¢clUk 76 cocuk calismaya alindi. Birka¢ gindir devam
eden nonspesifik viral USYE sonrasi, wheezing olan
ve/veya muayenede yaygin sibilan ronkis saptanan
ve PA akciger grafisinde havalanma artisi olan bebek-
ler klinik olarak akut bronsiolit tanisiyla calismaya da-
hil edildi. Muhtemel bagka bakteriyel enfeksiyonu ka-
nitlanmig olan olgular ¢calismaya dahil edilmedi.
Olgularin nazofarengeal sekresyonlari; RSV antijeni (Test
PackR, Abbott) bakimak, serumlar; anti-RSV-IgG (14
glin arayla 2 kez) ve anti-RSV-IgM antikorlari (ELISA, Eu-
roimmun) bakimak icin derin dondurucuda (-2°C) sak-
landi. Sonuglar daha sonra ve toplu olarak ¢alisildi.
Calismaya alinan 76 akut bronsiolitli olgunun %73.6’sI
erkek, %26.4°U kiz olup tani anindaki ortalama yaslar
9.4+5.3ay (X+SD)(dagilim; 2-24) arasindaydi. Yas da-
gimi %26.3 olguda 2-6 ay, %52.6olguda 7-12 ay,
%21.1olguda 13-24 ay idi.

Nazofarengeal sekresyonda RSV antijeni 36 olguda
(%47.3), serumda anti-RSV-IgM 4 olguda (%5.2) po-
zitif saptandi. Anti-RSV-IgM pozitif saptanan ¢ ek ol-
guyla beraber RSV akut bronsiolit olgu sayisi 39’ a
(%51.2) ylkseldi. Anti-RSV-IgG diizeyi ¢alisilabilen 16
olguda cift serum érneginde anti-RSV-IgG titre artigi 2
olguda (%12.5) saptandi.

RSV pozitif saptanan olgularda erkek/kiz orani 31/8,
RSV negatif saptanan olgularda erkek/kiz orani 25/12
bulundu (p>0.05). RSV ve non-RSV olgular arasinda
basvuru yaslar arasinda anlamli fark yoktu (p>0.05).
Akut bronsiolit tanisi konan 76 olgunun 70’i (%92)
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of patients with and without RSV was not significant-
ly different (p>0.05). Seventy out of 76 (92%) patients
presented between October and April. The month of
presentation between the RSV positive and negative
patients was not different (p>0.05). Forty-two (55%)
patients were hospitalized and 34 (45%) were treated
as outpatients.

The cost of antibiotics and diagnostic tests were cal-
culated for each patient. The cost of antibiotics was
45+30 USD in RSV positive patients, and
90.5+90.5USD in RSV negative patients. One test for
RSV antigen cost ~13.3 USD, anti RSV IgM 4.58
USD, and anti-RSV IgG (two assays) 6.6 USD. The
total cost even when all tests were done on one
patient was less expensive than an unnecessary
antibiotic treatment.

RSV was detected in approximately half of the
patients with AB. When compared to fast RSV anti-
gen detection by EIA, serologic tests (ELISA IgM and
IgG) had a high frequency of false negativity. Antigen
detection in NS should be the preferred method for
the diagnosis of RSV in AB which is highly cost-effec-
tive especially during the epidemic months.

(J Pedlatr Inf 2008; 2: 156-61)

Key words: Respiratory syncytial virus, diagnosis,
epidemiology

Ekim-Nisan aylar arasinda basvurdu. RSV saptanan ve
saptanmayan olgular arasinda basvuru aylar arasinda
anlaml bir farklilik yoktu (p>0.05). Olgularin 42’si (%55)
klinige yatirilirken 34’0 (%45) ayaktan takibe alindi.
Olgularin antibiyotik ve tani yéntemleri 6lcim maliyet-
leri hesaplandi. Sadece antibiyotik maliyeti RSV sap-
tanan olgularda 45+30 USD, RSV saptanmayan olgu-
larda 90.5+90.5 USD bulundu. RSV antijen (bir kez)
ciplak maliyeti 13.3 USD, anti RSV-IgM (bir kez) 4.58
USD, anti-RSV-IgG (iki kez) 6.6 USD bulundu. Bu de-
Gerlerle; bitln tani kitleri ayni hastada kullanilsa bile,
lGzumsuz verilecek olan antibiyotik maliyetinin daha
altinda bulundu.

Sonug olarak; A.bronsiyolitlerin yaklasik yarisinda RSV
etyolojisi saptandi. EIA ile hizll RSV antijen saptanma-
sina kiyasla, serolojik tetkikler (ELISA IgM ve 1gG) yuk-
sek oranda yanlis negatif bulundu. Tanida nazofaren-
geal sekresyonda antijen arama ydnteminin 6zellikle
RSV nin epidemi yapti@i aylarda ilk tercih edilecek
yontem olmasi gerektigi kanisina varildi.

(Cocuk Enf Derg 2008; 2: 156-61)

Anahtar kelimeler: Respiratory sinsityal virus, tani,
epidemi-yoloji

Introduction

Acute bronchiolitis (AB) is a frequent infection of the
lower respiratory tract which involves in-flammation of
the bronchioles. It is a clinical syndrome that affects
infants younger than two years of age characterized by
rapid and labored respiration with wheezing. Typically,
the initial symptoms are those of a viral infection includ-
ing nasal discharge and cough sometimes associated
with low grade fe-ver. The specific symptoms of AB
ensue in a few days with tachypnea, dyspnea, and
wheezing.

The most frequent cause of AB is respiratory syncitial
virus (RSV). Other viruses responsible in a small number
of patients include adenovirus, enterovirus, influenza,
and parainfluenza. Approximately 90,000 children are
admitted to the hospital annually with AB and 4500 die in
the U.S.A.". Unfortu-nately, there is no effective control
method against this community problem. The causative
agent of AB and viral pneumonia is RSV in 12-52% of the
patients (2-5). This frequency may be higher in hospital-
ized patients, and RSV in inpatients has been reported to
be responsible in 50-90% of bronchitis, 5-40% of pneu-
monia, and 10-30% of tracheabronchitis (6,7). The cumu-
lative incidence of RSV in respiratory infections in Turkey
is between 11-43%8,9.

The golden standard for the diagnosis of RSV is cul-
ture as in all viral respiratory infections. How-ever, it is
not widely used because the results are obtained in 3-7

days, the method is affected by the environmental condi-
tions, and it is not available in many hospitals. The fast
antigen detection in NS may be done by enzyme linked
immunosorbent assay (EIA) or immunofluorescence (IFA;
direct or indirect). The sensitivity and specificity of anti-
gen tests in comparison to culture ranges between 60-
95% (frequently 80-90%) (6,10). The demonstration of
increasing RSV-specific IgG titers (2-4 fold) or the detec-
tion of RSV-specific IgM in sera is also important.
However, the infection may not always be as-sociated
with seroconversion especially in young infants. Routine
RSV culture or ELISA RSV antigen detection is not wide-
ly available in Turkey.

On the other hand, immunotherapeutic modalities for
AB have recently evolved tremendously. Ga-maglobulin
preparations with high concentrations of preventive anti-
bodies (Respigam) or humanized monoclonal RSV specific
antibody (Palivizumab; Synagis) may be used prophylacti-
cally (11). Research on the parenteral and nasal RSV vac-
cines is currently at the stage of phase | and Il. There is no
effective and routine vaccine at present, but there is much
hope for the near future (6,12). Understanding the epide-
miology of RSV in our population will guide us in using
costly therapeutic agents as well as timing the vaccinations
which may be available in the future.

In this prospective study, we aimed to investigate the
role of RSV in patients with clinical AB in Bursa as well as
its epidemiology and to compare the diagnostic valves of
value of different methods.
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Material and Methods

A total of 76 infants younger than two years of age
who were seen with the clinical diagnosis of vi-ral AB at
the Pediatric Emergency RoomSadece acilde degil of
Uludag University Hospital between December 1999-
March 2001 were included. Those patients with nonspe-
cific viral upper respiratory infections followed by wheez-
ing and diffuse sibilant rhonchi on physical examination
and hyperaeration on the chest X-ray were diagnosed as
AB. A verbal approval was obtained from the parents of
these infants and a study form was filled out. The clinical
and laboratory evaluation of the patients were done
according to this form. The patients with positive bacter-
ial throat or blood culture, high CRP (>1 mg/dl) or proba-
ble other bacterial infection were excluded.

Blood was drawn and nasopharyngeal secretions (NS)
was obtained at the time of presentation. Normal saline 2
ml was dispersed from one nostril and at least 1 ml of NS
was obtained from the other nostril through an aspiration
catheter to be saved in plastic tubes. Blood samples
were centrifuged at 3000 rpm for 5 minutes and the
supernatant was separated. All samples were stored at -
200C until they were assayed.

Those patients with an O, saturation of lower than
90% and no clinical improvement after three doses of
inhaled salbutamol or racemic epinephrin were admitted
to the hospital.

All patients were tested for the presence of RSV antigen
in NS, and anti-RSV IgM antibody in sera. Two blood sam-
ples obtained 14 days apart were tested for anti-RSV IgG in
16 patients. All tests were performed in the Serology
Laboratory of Microbiology Department at Uludag University.
RSV antigen was detected by using Test Pack® (Abbott).
Euroimmune® kits were used to detect anti-RSV IgG and
anti-RSV-IgM antibodies in sera. Anti-RSV-IgG levels of
above 20 RU ( relative units )/ml were con-sidered positive.

The results were studied by standard statistical meth-
ods. (SPSS statistics program, version 6.0, Chicago, IL,
USA) This study was approved by the Committee of
Ethics of the Uludag University Faculty of Medicine.

Results

QOut of the 76 patients with AB, 56 (73.6%) were male and
20 (26.4%) female. The mean age at di-agnosis was 9.4+5.3
(X+£SD)(range: 2-24 months). The age distribution was 2-6
months in 20 (26.3%) patients, 7-12 months in 40 (52.6%)
patients, and 13-24 months in 16 (21.1%) patients.

RSV antigen in NS were found positive in 36 (47.3%)
patients. Anti-RSV IgM was detected in an additional 3
patients whose NS were antigen-negative adding up to
39 (51.2%) patients with AB. Four patients tested positive
for anti-RSV IgM only one of whom had a positive anti-
gen in the NS. Out of the16 patients whose anti-RSV IgG
concentration could be assayed two times 14 days apart,
2 (12.5%) patients had increased concentrations of anti-

RSV IgG on the second sample. The initial anti-RSV IgG
was negative (<20RU/ml) in both patients which
increased to 32 and 34 RU/mI. One of these patients
tested positive and the other negative for RSV antigen in
NS. However, the RSV antigen negative pa-tient had a
positive IgM. Of the 16 patients who had two IgG tests, 5
(831%) had positive and 11 (69%) had negative RSV anti-
gen test in NS.

Male/female ratio was 31/8 in RSV positive patients,
and 25/12 in RSV negative patients (p>0.05). Seventy out
of 76 (92%) patients presented between October and
April and 6 (8%) between May and September. Among
the 70 patients seen between October and April, 36
(51%) had RSV and 34 (49%) did not. Similarly, among
the 6 patients who presented between May and
September, 3 (50%) was posi-tive and 3 (50%) negative
for RSV. The month of presentation between the RSV
positive and negative patients was not different (p>0.05).
However, 36 out of 39 (92%) of the patients with RSV
presented between October and April.

The mean age of the patients positive for RSV was
9.6+6 (2-24 months), and the mean age of RSV negative
patients was 9.2+4.7 (2-24 months). The age of patients
with and without RSV was not signifi-cantly different
(p>0.05). Forty two (55%) patients were admitted to hos-
pital and 34 (45%) were treated as outpatient.

The cost of antibiotics and diagnostic tests were cal-
culated for every patient. The cost of antibiotics (exclud-
ing the cost of injections and personnel) was 45+30 USD
in RSV positive patients, and 90.5+90.5USD in RSV neg-
ative patients. One test for RSV antigen cost ~13.3 USD,
anti RSV-IgM 4.58 USD, and anti-RSV-IgG (two assays)
6.6 USD. The total cost even when all tests were done on
one patient was less expensive than an unnecessary
antibiotic treatment.

Discussion

AB is one of the most common causes of hospitaliza-
tion before one year of age and the most af-fected age
range is between 2 and 6 months (11). RSV is also
encountered in adults and it has been found to be posi-
tive in 7% aged 18-60 years with 84% symptomatic
(74% upper respiratory infection, 26% lower respiratory
infection, and 40% febrile) (13).

In many countries, RSV has been reported to be the
most common cause of AB and the role of other viruses
is very limited. The possibility of RSV causing lower res-
piratory infections (AB, pneumo-nia) is higher in younger
infants. RSV infections manifest as lower respiratory
infections in 32% of in-fants younger than 1 year and
23% of the infants 3-4 years old (14). In 10 developing
countries, RSV has been responsible for 70% of the
lower respiratory infections in patients younger than 5
years of age (15). RSV positivity in respiratory infections
in Turkey is between 11-50% (8,9).
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Seasons are important for RSV infections. RSV epi-
demics in northern hemisphere occur between October
and June. The time interval between the epidemics may
as short as 7-12 months or as long as 13-16 months (15).
Similarly, 92% of our patients with AB presented
between October and April. There-fore, it may be
assumed that the epidemic season in our region is from
October to April. Therefore, in terms of cost-effectivity, it
may be appropriate to use the RSV diagnostic methods
for patients with AB and viral pneumonia especially dur-
ing this time period. In addition, high risk patients may
require pro-phylactic measures such as palivizumab and
RSV-specific immunoglobulin between these months.

RSV positivity has been detected at least once in 25%
of small premature babies and 52% of infants with bron-
chopulmonary dysplasia in Germany (2). In the same coun-
try, RSV has been detected by PCR in 12% of hospitalized
children younger than two years of age over a period of
three years. An underlying risk factor has been defined in
25% of these patients (3). Among the patients with respi-
ratory infection less than two years of age in Brazil, RSV
has been detected in 21% over a period of three years (4).
The inci-dence of RSV in NS in a similar group of infants in
Jordan has been reported to be 21% (5).

In our study, RSV incidence was 51.2% of which
47.3% was defined as antigen positivity in NS (by EIA),
and 3.9% defined as anti-RSV IgM positivity in serum.
This is the highest incidence defined to date in Turkey.
This study is also the first prospective study in our coun-
try which includes the second large patient population.

AB is a relatively benign disorder and less than 5% of
the patients without a risk factor require hos-pitalization.
The high rate of admission (50%) in our study could be
due to the fact that our hospital is a tertiary care center
and more severe cases were referred.

It is important to detect RSV in patients with AB. Fast
and accurate methods to diagnose RSV en-ables the
physician to take precautions to prevent dissemination of
the disease in the hospital and select appropriate antivi-
ral treatment in high risk patients such as premature,
immune compromised, post-transplant patients as well
as those with congenital heart disease. Viral culture is the
most accurate method for the diagnosis of viral respira-
tory infections, and RSV can be demonstrated by culture.
How-ever, there are some disadvantages of culture for
RSV such as unstability and sensitivity of the microor-
ganism to environmental insults, delays in obtaining the
results (3-7 days), and the necessity for a good laborato-
ry and experienced staff (16). The possibility of cultivat-
ing the microorganism in viral cultures is highest in the
earlier stage of infection because of viral shedding and
decreases after 1-3 days from the beginning of the symp-
toms. This factor is important in high risk patients as well
as epidemiological studies (17). In addition, viral culture
is not available in most hospitals on a routine basis.

In general, the sensitivity of antigen detection meth-
ods (IFA or EIA) is considered to be higher than viral cul-

ture (16). When urgent or early diagnosis is important
especially during RSV seasons, fast antigen tests are
preferred. The sensitivity and specificity of antigen tests
in comparison to culture for the diag-nosis of RSV ranges
between 60-95% (frequently 80-90%) (6,10). Although
IFA is reported to be slightly more sensitive than EIA in
some studies, the specificity, predictive value, and the
clinical interpretation of the two methods are compara-
ble. The fact that EIA is more effective in suboptimal
samples, its sim-plicity, the presence of an objective
end-point, compatibility for automation, and availability
of the re-sult in 15-20 minutes are the advantages of this
method. Therefore, it may be performed at bedside to
provide rapid diagnosis (16,18,19). The sensitivity and
specificity of EIA for RSV (Abbott Test Pack® com-pared
to culture are 86.8-97%, and 88-98% respectively (20-
22). The detection of RSV by reverse tran-scriptase PCR
(RT-PCR) method provides high sensitivity and specifici-
ty, but it is expensive, has con-tamination risk, and
requires high technology laboratories. Therefore, it is not
a routine diagnostic method (17).

Many viral infections may be diagnosed by the detec-
tion of specific IgM antibodies with rapid sero-logic tests
on acute phase blood samples. IgG and IgM concentra-
tions measured by different methods such as IFA and EIA
as well as neutralization and complement fixation are
consistent. However, EIA is the method that is most com-
monly used (16). RSV IgM antibodies generally appear 5-
8 days after the be-ginning of the symptoms and stay in
blood for weeks. Therefore, especially in young infants,
blood tests performed early in the course of the disease
may not reveal antibodies. In contrast, culture and anti-
gen tests are more advantageous at this stage because
of higher viral shedding. In addition, false positive RSV
IgM tests have been reported in the first month of life
because of cross-complex-binding due to the presence
of maternal RSV IgG (16). This situation may occur with
both IFA and EIA methods. Cranage and Gardner have
detected RSV IgM antibodies in 73% of their patients by
EIA whereas Hornlesh has detected in 77%23, (24). On
the other hand, Welliver has reported the frequency as
13% in 1-3 month-old infants, 50% in 3-6 month-olds,
and 71% in 6-12 month-olds (25). In Branderburg’s
study, 45 babies were followed from birth to 6 months
and 32 developed RSV infections only one of whom (3%)
tested posi-tive for RSV-IgM. A wide range of 0-22% IgM
positivity has been determined by various methods (such
as viral neutralization, RSV IgM, RSV IgG, and ELISA)
(26). The diagnosis of RSV in patients with AB by RSV
IgM positivity differs from 3 to 71% and increases with
age. Meurman et al have reported RSV IgM antibodies in
73% of their patients which appeared in serum 10-20
days after the beginning of the symptoms. Some patients
may not develop antibodies until the 20" day while oth-
ers may continue having positive antibodies 68 days after
(27). In this study and others, IgM response has been
lower in in-fants younger than one year of age and the
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antibody concentration has increased with age (25-27).
The fre-quency of IgM positivity in our study was
markedly lower than other studies. This could be due to
the young age of our patients (mean 9 months, 79% less
than 12 months) as well as testing early in the course of
the disease. These results as well as our findings show
that IgM response is not reliable in early diagnosis and its
sensitivity is variable.

Specific RSV IgG antibodies may be helpful in diag-
nosis. A positive result or a 4-fold increase in 2-4 weeks
may imply the diagnosis. However, time required for anti-
body formation, the probable inhi-bition of antibody for-
mation in the infant by maternal antibodies, and drawing
blood twice are the dis-advantages of this method. In
addition, maternal antibodies in the first few months of
life may cause false positive results. Meurman’s study
has shown increasing IgG concentrations in 92% of the
patients with positive RSV antigen in NS. The maximum
increase has occurred at 20-30t days of the disease, but
antibody increase has not happened in infants younger
than 4 months of age who had high maternal antibody
titers (27). In general, diagnostic serologic response has
been detected in 50% of infants between 1-3 months of
age, and 85-90% in older infants (16). The fact that only
two of our patients had increasing IgG concentrations
could be due to the small number of patients, early test-
ing at 14 days instead of 4 weeks, or inhibition by mater-
nal antibodies.

Although the incidence of RSV in boys and girls are
equal, severe bronchiolitis is more common in males. The
higher incidence of AB (73%) in males in our tertiary care
center supports this view.

Cost-effectivity is the most important data of medical
treatment all over the world. The rational use of resources
without disregarding scientific approach is most impor-
tant in countries with limited re-sources. Rapid diagnosis
of viral lower respiratory tract infections will avoid unnec-
essary and costly antibiotic therapy and repetitive micro-
biological, serological, and other laboratory tests. In
addition the duration of hospital stays and nosocomial
infections along with their economic burden will
decrease. No studies of cost-effectivity has been done
regarding this issue in our country. One of the few stud-
ies on this subject has demonstrated that rapid diagno-
sis of RSV, influenza A and B, parainfluenza, and ade-
novirus has proven cost-effective even in uncomplicated
patients fascilitating a mean reduction of 0.9 days in hos-
pital stay and a reduction of 18% in total cost (28). In our
study, the cost of antibiotics was 45+30 USD in RSV pos-
itive patients, and 90.5+90.5 USD in RSV negative
patients. One test for RSV antigen cost ~13.3 USD, anti-
RSV IgM 4.58 USD, and anti-RSV IgG (two assays) 6.6
USD. The total cost even when all tests were done on
one patient was less expensive than the cost of an
unnecessary antibiotic excluding the cost of injections
and staff. The benefits certainly would be much higher if
po-tential nosocomial infections and additional laborato-

ry tests were taken into account. The cost-effectivity of
the serologic tests in routine care was thought to be
lower in younger infants because of high frequency of
false negative results. However, antigen test in NS in all
infants was very cost-effective in preventing unnecessary
antibiotic therapy.

In conclusion, the incidence of AB particularly those
caused by RSV was highest between October and April.
RSV was the causative agent in approximately half of all AB
patients. The frequency of false negativity was very high in
serologic tests (ELISA IgM and IgG) compared to rapid anti-
gen test by EIA in NS. In light of our findings and the rele-
vant literature, we suggest 1) not utilizing viral culture on a
routine basis because it requires time and equipment, and
2) preferring practical and rapid antigen test in NS as the
first line diagnostic method, because RSV IgM and increase
in RSV IgG antibodies are less sensitive. The rapid antigen
test is extremely cost-effective for the diagnosis of RSV
especially in epi-demic seasons.
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