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Abstract 
The present study was conducted as a population based cohort in a rural community of 

Amphoe Takhli, Nakhon Sawan province for the determination of the prevalence of acute viral lower 
respiratory infection (ALRI) in pediatric cases under 5 years of age from November 1998 to February 
2001. There were 472 ALRI episodes during the study period; and there were 5 cases who contracted 
ALRI twice. The etiologic agents were determined by indirect immunofluorescence (IIF) test using 
specific monoclonal antibodies for the staining of exfoliated cells in nasopharyngeal aspirate (NPA) 
samples. The slides of fixed cells were prepared by Takhli Hospital and posted in ambient tempera­
ture to the Virology Laboratory, Siriraj Hospital where they were stained and examined. Among 472 
episodes of ALRI, 170 (36.0%) viral agents were found. Viral agents were associated with 41.4 per 
cent of all pneumonic cases. Respiratory syncytial virus (RSV) was the most common virus observed 
in the present study; and it was also the most common virus associated with pneumonia and bron­
chitis. RSV subgrouping was performed directly in NPA samples by IIF test using a panel of sub­
group specific monoclonal antibodies. RSV subgroup B predominated over subgroup A in the first 
study year, and it was vice versa in the second year. Overall, more cases of subgroup B were found 
which was in contrast to what the authors had reported in the previous study. Prevalence of RSV 
was seasonal dependent, the epidemic was seen during the rainy season with peaks in August or 
September of each year. As the method of viral identification was limited to IIF only, therefore, 
fewer viruses were detected. Parainfluenza viruses were detected as the second most common viral 
agent, the viruses spread during early summer with peaks in February or March of each year. How­
ever, its association with croup could not be demonstrated which may be due to the insensitivity of 
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IIF in the diagnosis of non-RSV infection. Nevertheless, in terms of feasibility to investigate the 
disease in a rural area, IIF is economic, convenient and rapid; and gives enough information for the 
nationwide plan of a health care development system. 
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Acute lower respiratory infection (ALRI) 
is an important cause of morbidity and mortality in 
children world-wide. Data from both developing and 
developed countries show that the majority of res­
piratory tract infections in children are caused by 
viruses such as the respiratory syncytial virus (RSV), 
parainfluenza types 1 (PFl), 2 (PF2) and 3 (PF3), 
influenza virus types A (fluA) and B (fluB), and 
adenovirus0,2). Among these viruses, RSV plays the 
most important role in both lower and upper respi­
ratory tract infections in children under 5 years of 
age(3,4). For the last two decades, RSV has been 
recognized as an important cause of acute viral res­
piratory infection in elderly persons( 5-7). 

A variety of methods are used for the diag­
nosis of respiratory virus infections, i.e. the isolation 
of viruses in cell culture, viral antigen detection by 
the immunofluorescence (IF) technique or enzyme 
immunoassays and antibody detection by the sero­
logical test(8). Recently, the method of genome detec­
tion by PCR or RT PCR has been introduced for the 
investigation of respiratory viral infection, the advan­
tage may be its application in the diagnosis of adult 
cases, the age-group with less virus shedding(9), or 
in the establishment of multiplex PCR for the diag­
nosis of multiple viral agents in a single reaction. In 
pediatric cases, plenty viral antigens are present in 
the respiratory specimens, thus, making it easier to 
detect by the IF technique which is less expensive. 
On the other hand, IF is less dignosis of sensitive in 
the infection in respiratory specimens from adults. 

It is generally accepted that the diagnosis of 
RSV is more successful with viral antigen detection 
by IF than the virus isolation method, while the virus 
isolation method is slightly more sensitive than IF in 
the diagnosis of other respiratory viruses(?). 

Based on the authors' previous experience 
on the proficiency test, slides of exfoliated respira­
tory cells fixed in precooled acetone could be trans­
ported in ambient temperature without deteriortion 
in quality of the viral antigen when stained by IF. The 
method is applied to the present study in which the 
slides of fixed respiratory cells were posted from a 
rural hospital to a laboratory in Bangkok where the 
slides were stained and examined, The authors' herein, 
determined the incidence of acute lower respiratory 
infection caused by respiratory viruses, i.e. RSV, para­
influenza types 1, 2 and 3, adenovirus and influenza 
virus types A and B in pediatric patients under five 
years old who were admitted to Takhli Hospital, 
Nakhon Sawan province by using the IF method. The 
study will provide additional information needed for 
further development of prevention and control mea­
sures of viral respiratory infections in Thailand. 

MATERIAL AND METHOD 
Subjects 

The subjects enrolled in this study came 
from a population based cohort in a rural community 
of Amphoe Takhli, Nakhon Sawan province which is 
located in central Thailand, 240 km north of Bang­
kok. The subjects were under 5 years old and were 
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hospitalized in Takhli Hospital with the diagnosis of 
ALRI including pneumonia, bronchitis, croup and 
acute bronchiolitis as defined by the WHO standard 
protocol. There were 472 episodes from 467 cases 
(202 females and 265 males) of ALRI occurring in 
the cohort period from November 1998 to February 
2001. The subjects had mean age± SD of 20 ± 14 
months (range 11 days to 5 years). 

Specimen collection and processing 
Nasopharyngeal aspirate (NPA) specimens 

were collected in mucus traps and processed for pre­
paring the slides of cell deposit at Takhli Hospital. 
Briefly, NPA samples collected in normal saline were 
mixed thoroughly and washed 3 times with phosphate 
buffered saline (PBS) by spinning at 1,000 rpm for 
5 minutes. The pellets of exfoliated cells from NPA 
were dropped onto glass slides, air dried and fixed in 
pre-cooled acetone at -2o'c for 10 minutes. The pro­
cessed slides of cell deposits could be kept at 4' C 
for one week before being mailed in ambient tempe­
rature to the Virology Laboratory, Siriraj Hospital for 
staining by indirect immunofluorescence (IIF). 

Indirect immunofluorescence 
Reagent 

Immunofluorescence kits for diagnosis of 
respiratory viruses were purchased from Chemicon 
International Inc, Temecula, CA, USA. The kit was 
composed of a vial of pooled monoclonal antibodies 
to RSV, fluA, fluB, PF1, PF2, PF3 and adenovirus, 
each individual vial of monoclonal antibody to the 
virus mentioned above and a vial of fluorescein iso­
thiocyanate (FITC) conjugated anti-mouse immuno­
globulin. 

Staining procedure 
The fixed cell deposits on microscopic glass 

slides were covered with mouse monoclonal antibody 
specific to respiratory viruses for 30 minutes at 37' C 
in a moist chamber. After a rinse and soak in PBS for 
10 minutes, the slides were repeatedly stained with 
FITC conjugated anti-mouse immunoglobulin for 30 
minutes at 37' C before rinsing and soaking in PBS, 
and then followed by the final rinsing with distilled 
water. The stained slides were air-dried and examined 
under fluorescence microscope (Nikon, Tokyo, Japan). 
The fluorescent positive cells appeared apple green 
with a specific pattern of localization of viral antigen 
in the infected cells. 

The fixed slides were screened for the pre­
sence of a viral antigen by staining with pooled anti­
virus monoclonal antibodies. If a positive result was 
obtained, the additional slides would be stained with 
individual monoclonal antibody in order to identify 
specific viral antigen. Thus, the specific viral etiology 
could be diagnosed. 

RSV subgrouping 
Additional slides ofRSV positive NPA speci­

mens were further characterized for RSV subgroup 
by a panel of 3 mouse monoclonal antibodies specific 
to F protein; 92-1lc for subgroup A epitope, 102-lOb 
for subgroup B epitope and 131-2a which reacts to 
common epitopes of both subgroups. These mono­
clonal antibodies were kindly provided by Dr. Larry 
J. Anderson, the Center for Disease Control, Atlanta, 
USA. 

Subgroup specific infection could be iden­
tified if the NPA sample reacted either with subgroup 
A or B monoclonal antibody only. If the sample 
reacted to both subgroup specific mononoclonal anti­
bodies it would be identified as RSV AlB. 

RESULTS 
Among 472 episodes of ALRI, 170 (36.0%) 

viral agents were found, i.e. 122 (25.8%) RSV, 13 
(2.8%) fluA, 6 (1.3%) PF1, 1 (0.2%) PF2, 21 (4.4%) 
PF3 and 4 (0.8%) adenovirus. There were 3 (0.6%) 
samples which were reactive as tested with pooled 
monoclonal antibodies, but did not react with any 
single monoclonal antibody tested separately. There­
fore, they were diagnosed as unidentified viruses 
(Table 1). These data implicated that RSV was the 
most common viral agent found followed by PF3 
and other viruses. From November 1998 to February 
2001, there were 5 cases who contracted ALRI twice. 
Of these 5 cases, one developed RSV associated 
pneumonia followed by PF1 associated bronchitis 5 
months later; three cases had one episode of viral 
infection among two episodes of ALRI; and no viral 
agent could be found in both ALRI episodes of the 
fifth case. 

The incidence of pneumonia was slightly 
higher than that of bronchitis in the present cohort. 
i.e. 232 vs 214 episodes, respectively. Thus, both 
diseases accounted for 94.5 per cent of all ALRI 
episodes. Viral agents were associated with 41.4 per 
cent of all pneumonic cases, while 30.4 per cent was 
associated with bronchitis (Table 2). RSV again was 
the most common agents found in both diseases. 
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Regarding RSV subgroup prevalence, sub­
group B was predominate over subgroup A during 
the first year of study; while it was vice versa during 
the second year. However, RSV subgroup B was found 
in a higher frequency than subgroup B in overall 
episodes (Table 3). 

Prevalence of RSV and PF was seasonal 
dependent (Fig. 1 and 2). Peak of RSV was seen during 
the rainy season, i.e. August and September; mean­
while, PF viruses as a whole had its peak in early 
summer, i.e. March and February of the consecutive 
study years. The incidence of other viruses was too 
small to see the seasonality. 

DISCUSSION 
Several studies have been conducted on 

acute respiratory infections in pediatric cases in Thai­
land since 1973(3,10-16). However, information 
obtained from the first study was limited to acute 
upper respiratory infection only(lO). The studies on 
ALRI were carried out later in several major hospi­
tals of the country: Ramathibodi Hospital from 1986 
to 1987, Childrens' Hospital from 1988 to 1989, Siriraj 
Hospital from 1989 to 1991 and Srinagarind Hospital, 
Khon Kaen from 1992 to 1994. Nevertheless, the pre­
sent study is different from the previous ones in such 
a way that it was the only population-based cohort 
study done in Thailand. The subjects of all the other 
studies were pediatric patients under 5 years of age 
who were diagnosed with ALRI. The viral etiology 
agents in those studies varied from 35.1 per cent (26 
of 24 cases) of Srinagarind Hospital to 52.6 per cent 
(210 of 399 cases) of Siriraj Hospital(3,11-16); and 
it was 36.0 per cent (Table 1) in the present study. 
Interestingly, all studies confirmed that RSV was the 
most common and usually accounted for more than 
50 per cent of all viral agents observed. 

RSV is the most important cause of serious 
ALRI in infants, young children and the elderly. The 

virus exists as a single serotype but has two antigenic 
subgroups i.e., A and B, or 1 and 2 which are 25 per 
cent related antigenically overall. F proteins are 50 
per cent related, while G proteins are 1-7 per cent 
related among the RSV strains of both subgroups. 
Therefore, antigenic dimorphism is most evident with 
monoclonal antibodies against the G glycoprotein 
(17). RSV subgroup A predominates over subgroup 
B overall in outbreaks worldwide; but predomination 
of subgroup B over subgroup A was occasionally 
observed in some seasons including the present study 
(14,18-20). In general, circulation of one subgroup 
was usually followed by the other subgroup in the 
consecutive season. There were 18 per cent of 122 
RSV positive samples which could not be grouped in 
this study; the figure was slightly higher than that of 
13.7 per cent of 139 samples which the authors had 
reported previously as the same panel of monoclonal 
antibodies was employed(14). Inclusion of mono­
clonal antibodies to other epitopes into the panel may 
be required for characterization of the ungrouped 
RSV samples. Regarding disease severity, it can not 
be concluded which subgroup elicits more serious 
symptoms or both subgroups have no difference in 
disease severity at all(17,18,21,22). On the other hand, 
it has been accepted that serious outcome of RSV 
infection is related to age and other host risk fac­
tors(23-25). 

RSV outbreaks in Thailand occur during 
the rainy season with peaks varying from August to 
October, while in a temperate climate the outbreaks 
usually begin each fall and peak in winter01,14,26). 

It has been shown that the second most com­
mon viral agent in pediatric ALRI is the PF viruses 
also shown in Thailand. Among the 4 types of the 
virus, type 4 produced mild symptoms, while types 
1, 2 and 3 are of medical importance0,11,14). In the 
Western world, PF1 was found in a higher frequency 
than PF3(7), while previous studies in Thailand 

Table 3. Incidence of RSV subgroup during the studied period. 

Months Total Number of RSV subgroup found 
RSVA % RSVB % RSV AlB % 

Nov 98 - Oct 99 77 5 6.5 51 66.2 21 27.3 
Nov 99 - Oct 00 43 30 69.8 12 27.9 1 2.3 
Oct 00- Feb 01 2 1 50.0 1 50.0 0 0 

Total 122 36 29.5 64 52.5 22 18.0 
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together with the present study showed that PF was 
much more commonC11,14). The authors' previous 
studies at Ramathibodi and Siriraj Hospital showed 
that RSV played the most important role in pneumo­
nia and bronchitis, while parainfluenza viruses were 
the most common in croup(ll,l5). The findings for 
RSV are repeatable, nevertheless, the role of PF in 
croup could not be demonstrated in present study. 
However, all of the authors' studies agreed that PF 
viruses in Thailand are common in the late cool season 
or eafly summer with a peak prevalence in February 
or March. 

The diagnostic method used in this study 
was confined only to IIF, the test may be suitable for 
RSV investigation, but may not be sensitive enough 
for diagnosis of other non-RSV infections which pro­
duced fewer virus infected cells. The authors also 
found 3 NPA samples which were positive as tested 
by pooled monoclonal antibodies, but negative when 

each virus specific monoclonal antibody was used. 
The number of virus infected cells in these samples 
may be too few to distribute equally in all cell 
deposits, thus, misdiagnosis could occur in IIF. The 
authors previously reported that a combination of 
different investigation methods would increase the 
detection rate of all kinds of respiratory viruses in­
cluding RSV infectionsC3,27). 

Where laboratory facilities are limited, the 
authors' present study has demonstrated that IIF is a 
suitable method to investigate RSV infection, espe­
cially in term of transportation of fixed slides of cell 
deposits from a rural community to a Virology Labo­
ratory in ambient temperature. The system is con­
venient, gives enough information for the study and 
is of low cost. IIF is feasible to support the country 
to set a nationwide plan which will lead to the pre­
vention and control of RSV in Thailand. 

(Received for publication on September 16, 2002) 
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nl'lAmndili'\1lfJtl'l:::~~l"i'L yjilmQU~rmnhm~ 111~riil t 'll'l'l:::uum~L~'I.Im£J 1 OJi.'t1'1J~l~1'1JL~m~nmq~lnll 5 

iJ 1'1J•lh~Llt'll'Wr]I'T~nl£J'IJ 2542 - rp.JmW'I.Irl 2544 l\1lmU'I.Im'llinL\i'!Jm'lLLUU cohort study 'Y1inLflilml'1~ ~~'VIl(;l 
< 1 ' ~ ' ~L ~ 1 -J ' - ..f ~ ~ ~".'I ..l -'IJI'l'li:'l1'l'l1'1 'IJ'll'1~'l:::£J:::LlG'll\1l~ni:'lll:J..J 'll'l'l:::UU\'ll~L(;l'IJ'VIl£! 'l1.'11'1JG'll~Ln\1l'lJ'IJ'Yl~'VI:J..J\1l 4 72 l'l'l~ LLG'l::::J..J~u1£J 5 'll£! 'YlLn\1l 

t 11'1-ifl m'l'i\i'lQ£! 11f~nilL 'll'lrnl\1l£JlBD:J..Jl;j'I.IL1il~LLi:'l~ U.G'l::Ht:J..J t 'IJLI'li:'lUG'lLLil'IJ~UilM~lL'Wl:::1'1Jm'lflil:J..JL'lfi:'l~yjil~fl'!J~~(;J\1l 
OJln'l.ll t~vJ~~~i'lJD~~th I'J t(il I'Jli'D~tJiju~m'l'lJil~ t 'N'W mu1 G'l(;lll'l~'l:::L tl'!J~L(ii11'J:J..J~ 1G'llli''lJD~L 'lfi:'l ~ LLI'l:::i:'l'~:J..Jlm~ 1 tl'l,rutf(;]1'1J 

L yjil.Ynm'll'i'D:J..JYili'D~tJiju~m'l111~'i'Yli'Jl'llil~ t 'l~'W£llUlG'l?l~'ll'll' 1u~l'l.l1lJnl'l~\1lL<fm:::uum~L&i'IJ'VIl£Jhi.'t1'1J~l~ 4 72 l'lf~ 
'Wu·J!Ln\1l'lln 111~ 1 70 l'lf~ ( fil£J\'l::: 36.0) L'i1'1tlil\1ll.Jl:J..Jfil£J\'l::: 41 .4 iJ~lL'VI~Lfi\1l'lln 111~ L<fil 111~Yi'WUUil£Jyj"j\1l1'1J 

!5 .J'A .J' . . ..f .J'~ 1"'' .. 1 T .I ~ 
nl'l~ln,l'IJI'lil L'lfil respiratory sync1tial VIrUS (RSV) LLG'l:::L'll'il'!Jtl~'WU \1lUil£J'Yl"j\1l '1.1 'll'luili11U1:J..J LLG'l:::'VI\'lil\11\'l:J..JilnL~U 

M.Ynm1An,, RSV subgroup L111£Jrl'il:J..JL'lft'l~'lln'l.llL~l'Jl~~'lf~1£JL).JL'IJLI'li:'lUt'lLLil'l.l~uilMYi~lL'Wl:::(;]il RSV subgroup A 

'YI'Sil subgroup B 'WUllLoHil subgroup B i1~l'IJ1'1.1l·nnn1l subgroup A 1'1JULL'ln U.\'l::: subgroup A 'WU1~Uil£Jnll1'1Ju 

Yi~m LLtii1'1J~l'IJ1'1JLoHil RSV J~'VI:J..J\1l'lJmnl'lAn,,if i.'t1'1.11'VIt'JiLtl'IJ subgroup B ~~liil~hJ'llnm'lAn,l~'IJ 1 ~r.ll'IJ).Jl 
RSV 'WU:J..Jln1'1.1r]~!jc.l'IJ QU~nl'lrufj'~"j\1lLfl\1l~'IJ1'1JL~il'IJ~~'VIll'l:J..J 'VI1m1'1Jm£J'IJ'llil~LLtiiG'l:::u L~il~'llnm'lAn,ll'lf~if1of-l5D:J..Jl;j'IJ 
L1il~LL~~LW£J~'iBL~£J1~~mOJ'I-1l1 'VIl'ihQ'moHD 11f~M'Il'il£Jnlll'lll).JL U'IJ'l~~ l\1lm'"m:::LoHDYiD~1 '!Jn~:J..J non RSV L'll'IJ 'WUll 

LoHil parainfluenza virus ilmmtJw)w•lu~il~ 'lil~'lln RSV LLG'l:::'WUUili'J1'1J~'!Jr]~!j-l'il'!J'll1~L~il'l.lfl:J..JlllW'!Jrl'VI1ilillJll'l:J..J LL!ii 

r'ihi'WUI'lll:J..JL~£J1'1Yil~'l:::'VI-ll~ parainfluenza virus LLG'l:::hl'l croup ~~m'lLU'IJL'W'll:::'WULoHil parainfluenza virus flil'IJ'IYl~ 
'll'D£Jnll~LI'li'J'll£J~l'IJ:J..Jlnil'l.l mh~ hr'i~'iBD:J..Jl;j'IJL1il~LL~~~\1lL U'IJ'i5v1~:::1111n tl'l:::'VItJ\1l 1lit:.JI'lL ~1 L'VI).Jl:::~OJ:::ul hJ't'liAn,, 

LoHD 11fl:'lnil t 'll'l'l:::uum~L&i'l.lm£J hft1'1.1~1~1 'IJ'lf'IJU'Yl LLI'l::: 1li'IYDl;JG'lL w£J~'Wil~l'VIfum'lll~LLt:.J'IJ~lill'lnJ"j'lJ1'1.1m'luD~n'l.l t 'll'l 

mJ'YilJ1 fAi'IJ~m. 'W1§1w'l.lri ~rrfiQI'IJ::, Lfll; Lf1.,.,nJ~"':::· u.§l::t~~Cll:: 
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