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'lJ 'flfl~tJa 

" 
1 ~ f1~~I~m~ tliJ~~'W 'lJ tl'l ~ :;;iJiJ'Vl1'l1~'W111 tJ 111 th'W ~ 1'l I~'W tr1111 \9l'lJtl'l fl1 ~ I~ iJ 1] lt1!W:;; fl1~ 

q 

IIJ QI & .JlI]3J o 9}1 ~ dd' 9J 
n~tr fl1~f1'fllJ1'W l~'Vl1fl1~\9l~111 nasopharyngeal aspirates 'lJtl'lfjtllt1!~fltl1~ 0-5 U'Vl1]1tJmtJ bfl 

" , 
~~ 19ftl I~ tJiJ~ ~'W 'lJtl'l ~:;; iJ iJ 'Vl1 'l1~'W 111 tJ 111 th'W ~ 1 'l ~1'W 1'W 268 ~ 1tJYil~1 ~ iJ fl1~ ~fllJ1 1 'W 

rI I & Q.I 9J .Q.<:::!.

1H~tl1iJ1(l~W1(l-:Jmru ~:;;1111'lmflt:l1f1lJ ~.f1'. 2550 (;)-:JflwntJ'W ~.f1'. 2552 ~1tJTfj multiplex 

realtime reverse transcription polymerase chain reaction (RT-PCR) ~iJl1¥tltJ(l:;; 67 .2 1f)~111flfl1~ 

~~I~tll1~tr l~tI respiratory syncytial virus (RSV) 1~'Wl1ftr~~iJlJlfl~tr~ ~iJ~tltl(l:;; 39.9 ~tl-:J 
q 

(l-:Jhll~wl adenovirus (ADV) ~iJ~tltl(l:;; 23.1, influenza virus type A (IFV-A) ~iJ~tltl(;l:;; 7.1, 

parainfluenza virus type I (PIV-I) ~iJ~tltl(l:;; 3.7, parainfluenza virus type 3 (PIV-3) ~iJ¥tltJ(;I:;; 

3.7, parainfluenza virus type 2 (PIV-2) ~iJ¥tltJ(l:;; 0.8 It(l:;; influenza virus type B (IFV-B) '\<~iJ~tltJ 
" 

(;I:;; 0.4 fl1~m1u111!9}tJl1ftrfltl bfl1'W~:;;iJiJ'Vl1'l!~'W111t1h~1(Jn multiplex realtime RT-PCR 

I~'Wn~ljfl11lJ 1 1!1(l:;;f111lJ ~1!~1:;; \J' -:Jlri mill tJiJ!YitJiJniJfl1~m 111~1t1nlJl\9l~ ~ 1'W fl1~ m 111111 

'jJ4<::1 d IIJ 0 9.J 
IFV-A ~1t111i multiplex realtime RT-PCR lJfll1lJ nIW:;;f111lJ1111~1:;; ~tltJ(l:;; 100.0 It(l:;; 96.9, 

J 11] '" W "" 11] '" W 
fl1~!~l:;;!Wfl!'lftl n~tr ~tltJ(l:;; 36.4 IW:;; 100.0 1I(l:;;fl1~\9l~111111I1tl'W\9l!11'W'lJtl-:J l1~tr HHJ(;I:;; 54.6 

o QI 'jJ d IIJ 
1I(l:;; 99 .2 \9I1lJm~iJ fl1~\91~1'\l111 ADV ~1tJ multiplex realtime RT-PCR lJfl11lJ nlw:;; 

a ~ ~liJQ.l9J " 
f1J1lJ111!~1:;; ~tltJ(l:;; 95.4 !!(;I:;; 90.7, fl1~I~1:;;Utlfl!'lftll1~tr ~tltJ(;I:;; 27.9 1I(l:;; 100.0 IW:;;fl1~ 

\9I~111111Utl'W~!'\l'W'lJtl'l11ftr ¥tltl(;l:;; 27.9 U(;I:;; 99.1 \9l1lJ~h~iJ fl1~\9l~1'\l111 PIV-I ~1(J1TI 
d IIJ 0 9J ~ 

multiplex realtime RT-PCR lJfl11lJ l1U(l:;;f111lJ'\l11~1:;; ~tltl(l:;; 87.5 IW:;; 98.9, fl1~!~l:;;WJfl!'lftl 

lb~tr ~tltl(;l:;; 87.5 U(l:;; 100.0 U(l:;;fl1~\9Inl1111Utl'W~I'\l'W'Utl-:Jl1ftr ¥tltJ(l:;; 75.0 U(;I:;; 98 .9 

o Q.I 9J ~ d. IIJ 0 9J 
\9I1lJm~iJ fl1~\9I~111'Yll PIV-3 ~1(Jl1i multiplex realtime RT-PCR lJfll1lJ nU(;I:;;f111lJ1111~1:;; ~tltJ 

.t:til1J0I gJ Q " 
(l:;; 90.9 U(l:;; 100.0, fl1~l~l:;;!!tJfl!'lftllJ~tr ~tltJ(;I:;; 72.7 U(;I:;; 100.0 !!(l:;;fl1~\9I~1'\l'Yll!!tl'W\9II'\l'W'lJtl'l 

l1ftr ~eHJ(;I:;; 54.6 U(l:;; 98.8 \9I1lJih~iJ fl1~\91~1'\l111 RSV ~1(Jn realtime RT-PCR ljfl11lJl1U(;I:;; 

a 9J ~lfJQ.l9J " 
f111:IJ'\l11~1:;; ~tltJ(;I:;; 98.1 U(;I:;; 97.0, fl1~!~l:;;IWfl!'lftl n~tr ~tl(J(l:;; 85.611(;1:;; 100.0 U(;I:;;fl1~ 

ml'\l111Utl'W~I'\l'W'lJtl-:Jl1ftr ~tltJ(l:;; 92.3 U(l:;; 99.4 \9I1lJ~1~1J 
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Abstracts 

Acute lower respiratory tract infection is a principal cause of morbidity and mortality in 

children under five years old in developing countries. Most infections are caused by viruses. In 

this study, a total of 268 nasopharyngeal aspirates of children aged 0-5 years who admitted to 

King Chulalongkom Memorial Hospital with acute lower respiratory tract infection during July 

2007 and September 2009 were tested by multiplex realtime reverse transcription polymerase 

chain reaction (RT-PCR). The incidence of viral infection was 67.2 percent. Respiratory 

syncytial virus (RSV) was the most common pathogen, 39.9 percent found. Followed by 

adenovirus (ADV) 23.1 percent, influenza virus type A (iFV-A) 7.1 percent, parainfluenza virus 

type I (PIV-I) 3.7 percent, parainfluenza virus type 3 (PIV-3) 3.7 percent, parainfluenza virus 

type 2 (PIV-2) 0.8 percent and influenza virus type B OFV-B) 0.4 percent. Multiplex realtime 

RT-PCR for detection of respiratory viruses had high sensitivity and specificity when compared 

with conventional methods. The sensitivity and specificity of multiplex realtime RT-PCR for 

detection oflFV-A were 100.0 and 96.9 percent , for viral culture were 36.4 and 100.0 percent, for 

antigen detection were 54.6 and 99.2 percent, respectively. The sensitivity and specificity of 

multiplex realtime RT-PCR for detection of ADV were 95.4 and 90.7 percent, for viral culture 

were 27.9 and 100.0 percent , for antigen detection were 27.9 and 99.1 percent, respectively. The 

sensitivity and specificity of multiplex realtime RT-PCR for detection of PIV-I were 87.5 and 

98.9 percent, for viral culture were 87.5 and 100.0 percent, for antigen detection were 75.0 and 

98.9 percent, respectively. The sensitivity and specificity of multiplex realtime RT-PCR for 

detection of PIV -3 were 90.9 and 100.0 percent, for viral culture were 72.7 and 100.0 percent, for 

antigen detection were 54.6 and 98.8 percent, respectively. The sensitivity and specificity of 

realtime RT-PCR for detection of RSV were 98.1 and 97.0 percent, for viral culture were 85.6 

and 100.0 percent, for antigen detection were 92.3 and 99.4 percent, respectively. 
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~tl~ I f11'Hl~l~WJm~B respiratory syncytial virus ~1tJTh shell vial culture 9 

'jtl~ 2 f11'jm1'il'Ml~W'W~~'il'W'UB-:J influenza virus type A ~1tJTh DFA 10 
" 

'jtlVi 3 f11'j\9l'j1'il'MlllB'W~~'il'W'UB-:J respiratory syncytial virus ~1tJTh DFA II 
" 
'jtl~ 4 f11'jm1'il'Ml influenza virus type A ~1tJTh multiplex realtime RT-PCR 13 
" 

'jtl~ 5 f11'j\9l'j1'il'Ml influenza virus type B ~1tJTh multiplex realtime RT-PCR 14 
" 

'jtl~ 6 f11'j\9l'j1'il'Ml adenoviruses ~1tJTh multiplex realtime RT-PCR 14 
" 
~tl~ 7 f11'j\9l'j1'il'l11 parainfluenza virus type I ~1tJTh multiplex realtime RT-PCR 16 

~tl~ 8 f11'j\9l'j1'il'Ml parainfluenza virus type I ~1tJlii multiplex realtime RT-PCR 16 

~tlVi 9 f11'j\9l'j1'il'l11 parainfluenza virus type I ~1tJTh multiplex realtime RT-PCR 17 

'jtl~ 10 f11'j\9l'j1'il'l11 respiratory syncytial virus ~1tJTh in-house realtime RT -PCR 18 
" 

, " 
'jtlVi 13 ~1'W1'W~1B~1-:JVi\9l'j1'il~U~~B IJh~~l'Wll~~~Glh-:JB1tJ 
" q 

23 

23 

~tl~ 16 t'1~Hh'W'UB-:J~~Bl1~~~~1Jm'f1!'11~'UB-:Jhfl Croup l'\.H~f1B1~lJJ~n'W 511 24 

'jtl~ 17 ~1B~N~\9l'j1'il~W~B11~~nBhfl 'l'W'j::;UU'Vll-:J~~'W'MltJl'ill'\.H!~Cl:;;!~B'W 25 
" 

~tlVi 18 ~1B~1-:J~\9l'j1'il~U Respiratory syncytial virus 'l'Wll~Cl~!~B'W 26 

'jtlVi 19 ~1B~1-:J~\9l'j1'il~U Adenovirus l'Wll~Cl:;;!~B'W 26 
" 

26 

27 

27 

22 
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flf,:j~eJfl'U~eJll !W:;;~thtl~1'U1'U 1 l'U 4 JJe:nfll'Jtl1t1'il'Ul'leJ'Iltl~11!!~i1~!'vteJf11fll'J~mJl (l) hfl.. 
~~l!~eJ!Q tJ'U~ ~'U 'U eJ'I 'J :;;1111i11,:j !~'U l11tl1'il!~ 'U {1'lll'l \91 

• 
'U eJ,:jfll 'J!~ tl95i\91 ~ rllflru 

u 
1'U!~ fl 1 ~ tIL 'Q~ 1:;; 1'U 

, , '" 
fl 'U ~ I'leJ,:j! ~tl95 il'H {1 eJ,:j 'ill flJJ fll'J ~~!9feJ!QtJ1J~ ~'U 'U eJ,:j 'J:;; 11 11 i11 '1!~ 'U '111 tI 1 'il 1~ tI~ 11 11 {1'1! '11 \91.'U eJ'I 

'" fll'J!~tl95i\91reJtI(1 :;; 20-30 !n~'illflfll'J~~!9feJ11f{1' (2) 
'" , 

!9feJ ! 1f{1'O eJ h fll 'U 'J:;; 'U'Ui11,:j!~ 'U '111 tI 1 'il~~'Uti eJ tI ! ~wl rhinoviruses, coronaviruses, 

influenza viruses, respiratory syncytial virus (RSV), parainfluenza viruses U(1 ::; adenoviruses (3) 

31J Ii] '" ,J' 0'1 "" 1 "" ,% ~ 1 0 l' ' " 1!'l1eJ !1'J{1'mm'Ui11 !'I1!fl~ 'Jfl\91~!'l1eJi1,:j 'U'J :;; 'U11i11,:j!~'U'I11t1 1){1'1'U'U'U!W::;{1'1'Um,:j !'l1'U 'Jfl 

, .u'l1'r~ , hfl! .u'l11~1mll,hfl fl ~eJ ,:j!~tI'I!! [l:;;'I1[l eJ~[llJelfl!{1''U, h fI '11 [l eJ~ [llJ el fl! {1''U, h fl'l1 [l eJ~[llJ 
'" , 

NeJ t'Jelfl!{1''UU[l::; h fl tI eJ~ 'U llJ !~'U I'l'U 'U eJ fl 1) 1 flij tJ'IJJ fll 'Jfl'U ~ 'U l1f{1''l111 ~1mJ~0eJ 111'!n ~ b fll 'U 

"" g do,J Ii] 31' 31 1 ""I
'J:;;'U'Ui1N!~'U'I11t1 !1)!~lJ'U'U !~!!fl fll'Jfl'U'W11 human metapneumovirus (hMPV) 'UlJ fl.fl'. 2001 

~,:j!~'U l1f{1'~vll111'!n~ h fl'l1 (1 eJ~ [llJ NeJtlelfl! {1'11U [l ::; b fltleJ~111lJ 1 'U!~ fl!~fl (4) fll 'J eJllil~'U 'UeJ,:j. 
coronavirus 'l111~lmJ~vll111'!n~fll'Ju~~'J::;'tJl~'UeJ,:jbfl severe acute respiratory syndrome 

(SARS) 'J ::; '1111,:jll fl.fl'. 2002-2003 (5) !w::;fllm~~'J:;;'tJl~'UeJ'Ihfll.u'l11~'Ufl (avian influenza) ~ 
"" Ii] '" Ii] 31 '" '" 0' 1 '" ~I
!fl~'illfl !1'J{1' !'U'I11~'Wflfflt1~'U~ H5NI (avian influenza virus type A (H5NI)) 'U{1'\911lJfl!W ::; 

lJ'f1;I~I'U'I1[lltltl'J ::; !i1fl'vf11[lfl ~,:j!!~ll fl.fi. 2003 (6) ~,:j~1,:j'll'l1~16!!{1'~,:jl11'!~'U!!'U11tYlJ11fll'J 
v , , 

~~l9feJ1If{1''UeJ'I'J::; 'U'Ui11,:j !~'U l11tl 1 'iltJ 1 1)::; tJ-:Jfl-:J!~'U 'I1rul1li11-:J {1'l'fi n tu {1''U~rllfirueJth,:j~ m {1 eJ-:J ! tI 
u • u 

Influenza viruses !~'U{1':IJl9ffll'U\91'J:;;fJ[l Orlhol11yxovlridae JJ{1'nvr'U~m';ilJ'l1l1~ RNA 

!bY''U!~tllmtl[l11 eJQl{I'U'I'leJ'U'l 'J1lJ 8 'I'leJ'U (tlfll1'U influenza virus type C JJ RNA 7 'I'leJ'U) !!fl~~~ 

JJ fll 'J l~ tJ,:j1911U'U 'U 'U ~!~ 'U! fl ~ tI 1 (helical symmetry) JJ tel 'U n [l [l eJ'U r1 m!lJ eJ~ .fllfll1 f {1'JJ 'U 'U 1~ 
31' 0' tI ') , ::1 "1 31 ' 

!{1''U Vj1tr'Utlfl [ll-:J 'J::;:IJltu 80-120 'Ul !'U!lJ\91'J influenza viruses U'U-:J!lJ'U 3 serotypes !~Ufl type A, 

B U[l::; C influenza viruses vll1"r!n~ hfll.u'l11~ll'1ttJ 1~tI type A U[l::; B !~'U types ~lm!~tieJtI 
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>J, , 

'l-Hl fl '\J 1fl'W type A cJ.:J'W'lJ lJfll) !1J~ IJ'WUtJ ~ .:J'Utl ,nYl 1J'V~'t.J i tJ tl IJlJlfl !tlmnt'Vi ~~ 'Yl11,rtfl 'fl fll'j" 'j" ~'lJl'fl 

111 W'U tl .:J 1'j" fl "l ~111'fl111 WI'W tJ 'j" ~ 'If 1 fl 'j" ~ cJ.:J "l :iJ t fllJ lJ Jl 1) ~1 'W 'Vl1 'W I?i tl "l1 ~ {y {y 11J 'W'W fill1 :iJ ~ 
U U q" q 

,>J , 

type A (H5N I) ~ .:Jttl'Wt91tl "l1~{y{y1IJ'ltr'WiI11:iJ~lJfl11lJ~ 'WU H~.:JU~~'Yl11,rlJeJ\9l'j" 1tJ11J\9l1IJG-:JrtllJ 

~ ~ 60-70 U~~ -W'lJ ttl 'W fl f-:Jm fl~'W 'lJ 11 "l1 ~{Y"l ~111'fl 'U fl {Y1lJl 'j" tlU'W ~ '\J 1fl ir\9l1~J fl~tJ1IJlJl rilJ'W EJ ~ 
" q 

Parainfluenza viruses ttl'W {ylJ 19ffll 'W\9l'j" ~ fl~ Paramyxoviridae lJ {y1'j"'W'W 'lim 'j" lJ'lftJ 'fl 
" q 

RNA !~'Wt~1J1{y11J~'lJ ttfl'W~'fllJfll'j" i11J-:Ji1U'lJ'lJ'U'flttJ'Wtfl~1J1 (helical symmetry) lJ!e:J'Wn~~tl'lJ 
, ~ Ii] OJ d ~, .. ,I '1 

l1tl'l1lJ tl~Jl1fl n'j"{ylJ'U'W1'flt{y'WH1tr'WlJflmhJ'j"~lJlru 150-200 'U1l'WtlJ\9l'j" parainfluenza viruses 

,:Vd 11]9.1 , Q ~ ~ OJ d 
um"l'fltll'U 4 types l'flUfl type 1,2, 3 !W~ 4 fll'j"\9l'fl!'lftlfl'j-:JmfllJfl'W'lJI'U!'flfl1'fl1J types I, 2 U~~ 

3 'W'lJ'Yl11,rtfl'fl hfl~'fl!~mQIJ'lJ'W~'W'Utl-:J'j"~'lJ'lJ'Vl1-:Jt~'UmIJI'\J~~'U!!HI'Wt~fl 1'fl1J types I t!{1~ 2 

:Ufl'Yl11,rtfl'fl hflfl~tl-:J!~IJ-:J!!~~l'1~tl'fl~lJeJfl!{Y'lJ (Iaryngotracheobronchitis 'l1~tl croup) ri1'U type 

" 
3 :Ufl'Yl11,r!fl'fl hfl'l1{1tl'fl~lJNtllJeJfl!{y'lJtW~ hfltJtl'fl'lJ1lJ fll'j"~'flt91tJ parainfluenza virus 'lftJ'fl!~lJ 

J1'W'lJ "l~tJtllJ ul?i:ufl'Yl11 ,rtfl'fle:Jlfl1'j" tJ1m!'lJ'lJ"l:iJ 'j"
q 

'U U'j" -:J e:Jl fl1 'j" fl ~lmtl'W 1 'j" fl "l ~'l11'fl!'vhJ'U 

Respiratory syncytial virus (RSV) !tI'W{ylJl9ffll'W\9l'j"~Q~ Paramyxoviridae lJ{y1'j" 

'W'W 1j m 'j" lJ'lftJ'fl RNA !~'W !~lJ1{y11J ~ 'U Ufl'W ~'fllJfll 'j" ~ IJ -:J i 1t!'lJ'lJ'U'fl ttl 'U!fl ~ 1J1 (helical symmetry) 

lJw'Wn{1~tl'lJl1 tl,rlJ tl'WJl1fl "l1~{YlJ'U'W 1'fl!~'U ~lf1''U ~flm-:Jlh ~ lJlru 120-200 'W11 'U !lJ\9l 'j" RSV !tI'W 
q , " 

{Y1t'Vi I'l eJ'U ~'lJ'l1~ -:J ~ 'Yl11 ,rtn 'fl1 'j" fl~'fl t~mQ1J'lJ'W ~'W 'UtJ -:J 'j" ~ 'lJ 'lJ 'Vl1-:Jt~ 'U 'l111J 1 '\J ri1'W ~ 1-:J 1 'Wt~ fl'Vl1 'j" fl, 

1 'fl1J'Yl11,rt n'fl 1'j" fl 'l1 ~ tJ'fl{1lJ Ntl lJeJfl! {y'lJ!!~~ 1 'j" fl tJ tl'fl 'lJ llJ~ -:Je:Jl fll 'j" e:Jl '\J 'j"
q 

'U m -:J'\J 'W G.:J i 'Wt~IJ;:'J\9l 1~ 
, Ii] ~ ~I '" '1 ~ Ii] , I Ii] ~ , ,

RSV U'lJ.:J lI>ItlJ'W 2 subgroups 'fltl subgroup A t!~~ B l'flIJ'Vl1 IlJ subgroup A 'W'lJ 1'fl'lJtllJm1U~~ 

eJl'\J'Yl11,rtn'fltl1fll'j"'UeJ-:J h'fl~~'Wt!Hfl11 subgroup B 

'::1 -C:!. q d cv .::::. 9) I 

Adenoviruses !lJ'U{YlJl'lffll'W\9l'j"~fl~ Adel/oviridae lJ{Y1'j"'W'W'lim'j"lJ'If'U'fl DNA !{Y'Wfl 
" q " 

t! fl'W ~'flli fll'j" ~ IJ -:J i 1U'lJ 'lJ'Vl 'j" -:J fl ~ lJ 'l1 m m 'l1 ~ IJlJ (icosahedra I symmetry) l:iJliteJ'Wn~ ~ tJ'lJl1 tJ~lJ 
, >J 

tl'WJl1fl b~{Yli'IJ'W1'fl!~'U ~lf1''W~fl~HtJ'j" ~lJlru 70-90 'W11 'W!lJ\9l 'j" adenoviruses ~'W'lJlifll'j" ~'flt91tJ , " 

l'WlJ~EJ~ if'\J~tJ'W'W'lJtJ~l-:J,!!C)IJ 51 serotypes ul?i~~ types 'W'lJl'l11,r!n'fl hfl~litl1fll'j"'Vl1-:J'fl~tJfl~ 

!!\9lflI?i1.:Jtl'W"ltJ i.:Jul?ih'fl1~'l11'fl, h'flfltleJfl!{y'lJ, hfl'Vle:J'W~~eJm{Y'lJ u'WG.:J hfltJe:J'fl'lJ1lJ e:J~1-:J1'j"n 
\9l1lJ !~e:J 11~{Y'fl'W ~~ serotype n {Y1lJl 'j" tl'Yl11,rtn'fl h 'fl ~ li e:Jl fll'J 'Vl1.:J 'fl ~ tJ m!'lJ 'lJ!~ 1J1tl'W 1~! 'If'W tl'W 

serotypes ~'W'lJiJe:JlJ 1~Wl se rotypes 1-7 U~~ 21 

fll'j" 1,rfl1 'j":'JtJ '\J QIJ 1 'J 'fl ~ 'fl!~mQ1J'lJ'W ~'W 'U tJ -:J 'j" ~ 'lJ'lJ 'Vl1-:J!~ 'W 'l111J 1 '\J:Ufl 1:iJ 1J1 fl ul?i fl1 'j" 

:'JtJ '\JQm~e:J~! tI'W {y1t'Vi\9l:umtI'W ifwm 1:h~w~u'W 'Vl u~, ,rfll'j" ~ flEJ 11'i'e:J ,m-l9fW t~ e:J.:J '\J 1fl~tJ 11J~lJl 
q U U QJ U IU 
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~1 tHll fl1~ ~ 'fl ~l tJ'fl ~ -:lTl'tJl1\.J trllJ l~ tH fl ~ 'ill fH)1~ ~ ~ l ~eJ 1 1~ tr 1~ '11 m tJ'lftJ ~ fl1~ \PI~ 1 'il Vll 'l 

~eJ'l'!J~'Ullf11~ 1 1~trlVltJll~m'm4eJ1 1~tr~ltl'Utrll'Vl\9.l9Jel'l b'fl~'lli'fl1llJ l~hAtl! l~m~vn~ IwntU 
I ~ I I 

Vi~1I1tJiif11~ ~~l;eJYi ~'Um 'l 9f 'l1l1ltl'Ul'lel'liif11 ~ i~ ff'U I 'ill~f11~ ~mI11~tJf11~ I~tJl'!J~;l'U~ 'l1~ eJ 

tJll'll'U ~l l~trl~m~ 'l~1'U 
" . 

n 1 ~ \PI ~ 1 'il 'l11l ; eJ ~l 1 ~ tr fl eJ 1 ~ 'fll 'U ~ ~ 'U 'U Vll 'll~ 'U 'l11 til 'il ii 'l1 &) 1tJ n n n 1 ~ \PI ~ 1 'il Vi ltl 'U l~ 

" 
\PIllJ nU~eJ'U~l'l~'ltJln l'leJ'l'l'lll 'U~el'l'!J 5llil f11~ ~m'Y l~lTt11'l1 mtJl'U nll'il~Vl~ lmmf11~ \PI~ 1'il 

H&) ~lrimn'Ui1el ~l 'l~' 'l ~ 'l\PI ~ 1 'illJlU~1 1l1l ~'U I'leJ'l~ 'U 'I11lJll'W l~ I 'Ul"lim1l'W l~litJnl'U Vi iJ ~~J'U 
" 

'fl1llJ i 19JeJ'lf11~\PI~ 1'il~ltJnu 'il~ &)~ &)'l f11~ \PI~ 1'il'l1lUel'U~l 'il'U 'IJ el'll 1~tr trllJl~m~eJn'l'lll~'l1 mtJ 

Od , d 91 OCl.Jd ~ d.::1 
Tn l'lf'U fluorescent antibody assay (FA) U&)~ enzyme immunoassay (EIA) lU'U\PI'U Tn'UlJ'lJeJ~'Yl 

trllJl~ 11m l'U ~,mnn \PI~ 1'ilflltJI 'U l:u~i11m U~ii~eJ1l1n~l~el'l 'illnI 'U~eJ'l'!J5D~fl1~ 1 1~trlVltJl 
, 'V i.I I 

l'11 1 '!J trllJl~ 11'1'l1fl1~ \PI~ 1'ill~m 'Wl~ 1 1~tr'Ul 'l'lftJ~lvi 111'U H~~ 'fl1llJ 1 l'IJeJ'l TIU 'il~1'11 nllTI l'Wl~ 
'j.I I , I 

utJnl;el 1 1~trl 'U m tU Viii '!J1lJlW i 1~trl 'U i 1 el ~l 'l ff 'l~ 'l \PI ~ 1 'ill!eJ tJ 1 ~m~ 'Wl ~ Im1-l 'l1 uJ9f'l:Jnii 
<U u 

mlJlW i 1~trl 'U i 1eJ ~l'l*'l~ 'lm 1 'ill! eltJnlll'Ul~ n f11~ \PI~ 1 'il'Yll'lJll'Vl ~el'llVltJlii'!J~ ~ 1tJ'lful!eltJ 

bYl'l1 ~'U f11~ ltJ 'il QtJ 1 ~'fl~ ~1~eJ 1 1~m~ tJ'U'W ~'U 'IJ el'l~ ~'U'U'Yll 'll~'U 'l11 tJ I 'il I~ el'l 'illn ~1'UI 'l1\1i1'lel'l 

eJlfttJnl ~\PI~ 1'il'W 'U'!J1lJ lWH eJ'U ~'U eJ ~ ~ II 'W l~~ eJ i 1~tr~ lytlJ~'U 'ill nil eJ~l 'l J11'11 ~ el 'll 'U 'li1 'l~ ii 
ell f11~ 11 1m~ tJ'U'W ~'U U&) ~'li1 'l~ 'l11tJ 'ill n h 'fl U~1 ~ 'l n ll'il ~ Vl ~ lm'm fl1~ \PI ~ 1'il n l:u'li1tJ1 'U fl1 ~ 

i~ ff'U i'ill~ eJnl~ fl1 ~ ~nEll 111un ~11 1 tJu ~1 1 'U'lJ 'il 'il D'U fl1 ~ \PI n'il'Yll 'l elW;llVl tJl 1~ tJ ellfttJl~ 
<u q <u 

.::;;. d <j)c::. 9 <jI Q..I 

polymerase chain reaction (peR) lW~ reverse transcription peR (RT-peR) l~lJlJf;J'UtJlJ !'lfn'UlJln 

~'U l~ eJ 'l 'illmtl'U l~ fl1~ \PI ~ 1'il~ii'fl 11lJ 1 1tr 'l trllJl ~ 11 \PI ~ 1 'il'l111 1~trl ml1eJ ~l'l ~ii'!J1lJlW 1 1~tr 
<u 

d d gJ 11] 'j) d.J d Q.I gJ .<:::lId 

l'WtJ'lt&)n'UeJtJ !~ Vl~l'UN&)f11~\PI~l'illn 'UeJn'illn'U lJf11~'W~'Ulfl1~\PI~l'il~ltJTn multiplex peR 
. " 

U&)~ multiplex RT-peR 9f'l'l'l1111mlJl~11\P1~1'il'l1l11~tr'l1mtJ'lftJ~ l'U f11~\PI~l'iltYltJ'l'fl~'l1~tJ1 i~ 
q "I Ii] j OJ OJ d !lI Qo Qo li Ii] OJ q Qo 

!'Uu~~!Vlf1' !'YltJ 1 'il'il'U'UtJ'llJ9JeJ:IJ&)'Yll'l~~'Ul~l'YltJl'IJeJ'lfl1~\PI~l'lfeJ n~tr !'U~~'U'U'Yll'lt~'U 
q <u 

1 1~tr~'ln~11'illni1el~1'l * 'lA~'I1~'l'illm~'U'U'Yll'lt~'U 'l11tJl 'il'IJel'l ~1I1tJ~ltJn multiplex realtime 
" 'V , 

RT-peR 9f 'll ~'U lTIVili'fl1llJ 1 1tr 'l fl';hfl1~ 1'W l~lW nl;eJ i 1 ~tr9f'l ltl 'U l1l fl1~ \PI~ 1'illJl\PI ~:o l'U 
<u "" 

n 1 ~ ft n 'l:ll ~ 'il ~ 'I'll 1 111 ~~eJ lJ 
<u 

&) eJ 
q 
llil n 1 ~ W'IJ eJ 'l1 ~ 'fl ~~ t~eJ 1 1 ~tr I~ tJ 'U 'W ~'U 9J eJ 'l ~ ~ 'U 'U Vll 'l t ~ 'U 'l11 tJ1'il 

~1'U ~1'l1'U~1I1m~n1 'YltJ~ii'fl1llJ11nl'leJ'llJln~'U nlll~lJ 
<u <u 



4 

~ c:S v 
fll 'J 't1 'U 't1'1 'W '1 'J 'HU fl 'J 'H-J / IIn 1I'W!'t1fl 't1 tfl£n 'U el 'i 

11~m~'W m!'l1\?)~l~ll~tn~1)fl~~t~tHQtJ'U~~'W l'W)~'lJ'lJ'Vll~t~mntJ1 'il~~'lJ l~'litltJ~'fl'~, , 

'illfl~mJ"f11jftfnJ11'W~1~tl)~t'Vlfrl'W1I fl.fr . 1999 Grondahl B U"~flu!~ 'illfl'l.h~t'VlfrWtl):J'W
" ". w , 

)ltl~1'Wf11)ftmm9ftll1~'fl'Vh~'W 'fl'l!'l1\?)'Utl~ 1)fl~~t9ftHQtJ'lJ~~'W 'Utl~j~'lJ'lJ'Vll~t~mntl! 'illW~flV\, 

vi'tl~f'lJliffl'l:Jll'W h~~tll'lJl" ~1'W1'W 1,IIS )ltl ~'lJ1l ~thtJrtltJ,,~ 30 tf)~'illflf11j~~t~tll1~'fl'
" 

<; ~1 'jJ'jJ ... " til '" '". '" " til 'jJ'jJ
b~tJ~'lJ RSV ~jtltJ,,~ 45 'UtlWlitl n)'fl''Vl\?))1'il~'lJ'Vl~'Vi:IJ~, influenza virus type A ~'lJ b~jtltJ"~ 

. til 'jJ'jJ • til 'jJ'jJ • til 'jJ'jJ

24, mfluenza type B ~'lJ b~jtltJ"~ 3, adenovlruses ~'lJ b~)tltJ"~ 15, enterovlruses ~'lJ !~)tltJ,,~ 

13, parainfluenza virus type 1 ~'lJ l~rtltJ,,~ 4 u,,~ parainfluenza virus type 3 ~'lJ l~rtltl"~ 5 (7) 

!'W1I fl.fr. 2001 Garcia-Garcia ML tW~flu!~ 'illfltl)~I'Vlfrmtl'W )ltJ~1'Wfl1jftmnt~tlI1f'fl' 

~t~'W 'fl'l!'l1 \?)'U tl ~ h fl ~~t~tl'U tl ~) ~ 'lJ'lJ'Vll ~ l~ 'W 'Vi 1tJ h ~1'W cil~1'W t~ fl mmJtl tlfl1l 2 11 ~vi'tl ~ f'lJ I i , , 

'j) ~ I 'j)1 iI Q Q ~ Q..I ~ 
U,,~jmm~ 7 ttl'W hfltltl~'lJ1:IJ) ~'lJ1l Ntl1tJ)tltl"~ 56 tfl~'illflf11) \9l~t'l1tlI1)'fl' U,,~ RSV ttl'W 

" 
11f'fl'~~'lJ 1~'litltJ~ 'fl'~ fl~ t~'W r tltl"~ 84 'Utl ~ t~tlI1~'fl'~ \9l j 1 'il~'lJi~'Vi:IJ~ 11~ 'fl''l1l! ~ ~'W ~~ 'lJ, 

'jJ 

jtltJ,,~ 4 (8) 

9 "';'1 "I dl ~ til '" d ~I
!'WlJ fl.fr. 2003 Boivin G UC1~flu!~ 'illfllJj~mfrUfl'Ul~l )ltJ~l'Wf11)frflfJlt'l1tl !J)'fl''VltlJ'W 

'fl'lt'Vi\9l'Utl'li) fl~~ t~tl!QtJ'lJ~ ~'W 'U tl 'I) ~'lJ 'lJ'VI1'l1~ 'W 'Vi 1 tJ! 'ill 'UI~ fltll tlUtl tJfl1l 3 1I~vi'tl'l f'lJ I i~flfJ 1 , , 
" 

1'W h'l~tJ1'lJl" ~1'W1'W 208 )ltl ~'lJ1l ~tl1tJrtltJ,,~ 67 tn~'illflf11)~~I~tl b~'fl' l~tJ~'lJ RSV rtltl 
'lJ 

" 1'W'lb~t'VIfrl 'VI tJ ~tl:IJ m'll~) ~'lJl~ 1'VlVl'Utl'l I'jfl~~I~tlI1f'fl'h!) ~ 'lJ'lJ 'Vll'lI~'W 'Vil tI h fJ'IlJ mJ 
" " 

• 'jJ 'jJ 'jJ d '" 'jJdl til 'jJ til 'jJ '9 -;;'1
fltl'W'Ul'l'Wtltl 'Utl:IJ(I'VllflV:lJNfrflfJ1!J !~Ufl b'WlJ fl.f1'. 1984 Tantivanich S tW~flU!~ )lV'Il'W

" " 
m!'l1\9l'Utl~ hfl~~!~tHQV'lJ~ ~'W1 'W) ~'lJ'lJ'VINI~'W 'Vi lV!'O ~1'W 'lJ'W 1 'W ~tl1tJI~fl~1'W 1'W 200 ) lV ~ , " 
')' 'j) I iJ.... '1 91 d ~ " Q. 

bH~tJl'lJl(l~j~:IJ'If1{;]lflm 'il.fl~'1I'Vl~"1 ~'lJ1l ~lJ1V)tlV"~ 36 :IJ'fl'l!'11l9J'illflf11)\9l~I'l1tl RSV U(I~ 

'j) ~ C:t. C! " 
)tlV"~ 5.5 :lJm!'l1l9J'illflfl1j\9l~t'l1tl adenoviruses (10) 

d ~ if C!t.~ QJ 

l'WtI fl.fr. 1990 Suwaniutha S tW~flu!~ )lV'Il'Wtl'lJ\9lf11)U!'Utl'lf11)\9l~I'l1tlI1j'fl'1'Wj~'lJ'lJ. , 

'Vll'1!~'W'VilVl'il~1'Wcil~ lwYtl1m~flmVUtlVfl1l 5 11 ~h'l~tJ1'll1"jl:IJlll'lJ~~1'W1'W 596 fl'W" . 

45 'Utl'lt~tlI1~'fl'~\9lj 1'il~'lJi'l'Vi:IJ~ U"~lJfl1l:IJ ff:IJ'W'Wlln1Jf11j In~ hfl'Vi"tl~"m)fl!'fl''lJIQV'lJ~ ~'W, 
hfl'Vi"tl~":lJNtlm)fl!'fl''lJIQV'lJ~~'WIW~ hfltltl~'lJ1:IJ (11) 

" 
1'W1I fl.fr. 1990 Sunakorn P tW~flu!~ jltJ~ l'WfJ~flljur'Utl~f11 j~~I~tl'h~mQv'lJ~~'\..I 

1'\..1j~'lJ'lJ'VI1~1~'W'ViltJ!'OlwYtl1m~flmV'\rtltJfl11 5 11 ~1'W1'\..1 226 )lV ~h~,\<~Vl'lJl"I~fl (~tl1V
" . " 
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" 
19 ':i1tJ !!~::; hfl'\1~tl~~:IJ~e)tJ5m{Y'U ~lhl1hl 60 ':i1tJ) 'V'l'U11 N'thtJ~tltJ~::; 19 Ifl~'il1flfll':i~~I~tl 

<u 

If] ~ ~ Q ~ dd 1 cl If] d d Q cl 9JQ.I QJ

n':imw::;':itltJ~::; 1 0 Ifl~'illflfll':i\9l~I'lftl!!'Ufl'VlI':i tJ l~tJ RSV 11Ihl ! 1nrm~'U:IJ1fl'Vl{Y~ fl~IDhl':itltJ~::;
q 

18 (J 2) 

" 
thl1J fl.f1'. 1994 Puthavathana P !!~::;mu::; ':i1tJ-:J1hltl'Ullfll':iru'IJtl-:Jfll':i~~I~tlI1~{YihlN'thtJ 

IH'V'ltI1'U1~f1'':i':il'lf 'il. flg--:JI'Vl'V'l"l 'V'l'U11 fjLl1tJ':itltJ~::; 28 Ifl~'il1flfll':i\9l~I'lftl RSV, ':itltl~::; 11 Ifl~ 

q <u 

tlltJ1!tltJfl11 6 
q 

l~tlhl~D1tJ~ ..;ltJhmJtl~'U1:IJ ~lhl1hl 76 ':i1tJ ~h-:J'V'ltl1'U1~':i1:1J1TI'U~!!~::; 
i ~ I 9.1",'1 9.J .a. .a. ~ $I Q 

",,% 91 '" ",,% dI 

'illflfl1':i\9l~I'lftl adenoviruses !!~::;':itltJ~::; 5 Ifl~'il1flfll':i\9l~I'lftl parainfluenza virus type 3 fll':if1'flEll 

~o lfjevdC:: 9J C1...::::\ .J'1fj
hl 'Vl1fll':i\9l':i1'il'\1111':i{y'VlIDhlm!'\1\9l~1tJTIi indirect immunofluorescence, fll':iI'V'll::;UtJfl!'lftl n~{Y

q 

" !!~::;fll':i\9l':i1'il'\1l!!tlhl~'Utl~~m~tlI1~{y (13) 

" 
ihl1J fl. f1'. 2001 Eka1aksananan T !!~::;fltu::; ':i 1tJ-:J1hl {Y1!'\1\9l'IJtl-:J hfl~~I~m~tJ'U'V'lrrhl ihl 

q 

~lhl1hl 56 ':i1tJ, hflfl~tl-:JI~tJ-:J!!~::;'\1~tl~~:lJ5fl!{y'U ~lhl1hl 12 ':iltJ !!~::; hfl'\1~tl~~:IJ~tltJ5m{Y'U 

~lhl1hl 6 ':i1tJ) ~1H'V'ltJ1'U1~f1'1hlfl1hl'Vl{ 'il.'lJahl!!nhl 'V'l'U1l N'D1tJ~atJ~::; 35 iJm!'\1\9l:IJ1'il1flfln~~ 
<u q 

l~aI1~{y !!~datJ~::; 30 iJml'\1\9l:lJ1'il1flfll':i~~I~ml'UflYi~tJ 1~tJ RSV 11JhlI1~{y~'V'l'U:IJ1fl~{y~ ~~ 
q q 

" 11Jhl~atJ~::; 24 flnftflEJ1ijyl1fll':i\9l':i1'il'\11Uahl~!'ilhl'IJa-:J RSV ~1tJn EIA !!~::;'\'nJ11 RSV JJ 

m1:IJ~m~Jhl-fin1Jfl1':ilfl~ hfl1Ja~'U1:IJU~::; hfl'\1~a~~:IJ~atJ5m{Y'U (14) 

" 
1hl1J fl .fY . 2002 Siritantikom S !!~::;fltu::; ':i1tJ-:J1hl{Y1krY\9l'IJa-:J hfl~~I~m~tJ'U'V'lrrhlthl 

q 

")::;'lJ'lJ'Vl1-:JI~hl'\11tJi'ilrilhl~H1hl~tht'J!~flal~t!tJtJfl11 5 1.1 ~lhl1hl 472 ")ltJ 1m)1!f1a\9l1fl~ 'il. 

" . 
hlfl':l{yl':i':ifl 'V'l'U11 N'D1tJ~atJ~::; 36 JJ{y1!'\1\9l:lJ1'il1flfll':i~~I~aI1~{y 1~tJ RSV !1JhlI1~{YYi'V'l'lJI~

<u q 

subgroup 'lJil-:J RSV ~1tJfll':icYa:IJ indirect immunofluorescence 1~tJ1~ subgroup specific 

monoclonal antibodies 'V'l1J11thl1Jmfl'IJa-:Jfll':iftflEn 'V'l'U RSV subgroup 8 :IJ1flfl11 ci'1hlihl1J~ 
dI ~ , 

{Ya-:J'lJa-:Jfl1':ifYflEll fl~'U'V'l'U RSV subgroup A :IJ1flfl11 (15) 

'lJa-:J!~tlll~mwtJ-:J'U l-:J'lfiJ~1 'I'llJhl !! ~::;I1Jhl ~ 'Vl':i l'Unhl ~ 11 ':i::; 'Ul~ 1'Vl tJ1JJ fll':i I '!..I~tJhl!!tl~-:J tl~ 
<u 

o 9)d 0 cl d 9) cfl Q cl a'..J'd Q.I

\9l~ tl~11m 'Vl 11'\1 :lJfl11:IJ 'il1111hl'Vl 'il::;\9l tl-:J:IJ fl1':if1'flEl1\9l~\9l1:1J!Dhl ':i::; tJ::; fltltl ':i fl'U t hl {ytllhl fll ':i tu 'lJtu::;hl 

~JJfl1':i m~~ ':i::;'U1~'lJtl.:j 1 ':ifll ']'\1l~hlfl 'I'll hi',]tl:IJ~'Vll-:J':i::; 'lJl~1'VltJ1'IJ tl-:J 11~{Yntl b fl1 hl':i ::;'U'U
<u 

" !I~::; fl n~~ ffhl 11l111'fll ':i ~flEll!ln N'D 1 tJ ':i 1:IJ 'I'l-:J 6-:J JJfl11:1J1:h~ru n'U fll ':i 11-:JUJ:-lhl fll ':i tI a-:J nhl!!~::;
<u ~ 

" " 
fll'Ufl:IJ 1':i fl fl1 ':i ftflEll'W 'il::; 'I'l1111''Vl ':i l'U']tl:IJ ~ mr~ fll':iru 'IJ tl-:J fll ':i ~ ~I~a 11~{Yi hl ':i::; 'U'U'Vll-:J!~ hl 

q <u q 
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" 	 . . 
d/ • gI cI '" il] '" Dl gI '" 9 glQC1 	 d/ ~I 

f)1~fl'f1mf1fJ'W'I1'Wl'W l'WfJ-:J1)1f1f)1Hn11)'I11 n~t1' ~HlfJf1 ~'lfT!i multiplex realtime RT-PCR 9i-:JI1J'W 

. 	 " " 
i'TIVinfl 1 llJ 11m f1f1':il1~ f11~ m 11)lJ 1191 ~ ~ l'Wll 'U 'Ul~lJ 'W fJ f1 1) 1 f1tJ f11~ ~f1'1:l1tJ 1)::; 'I'll 111Vl ~ l'U 

" fJ ttl t1'lJilll mVll::; 'U fJ -:J f)1 ~ I') ~ 11) iiJ 1),rt'Jf11 ~ ~~ I'MfJ 11 ~ t1''U fJ-:J ~::; 'lJ'IJ 'Vll-:J 1~'W '111 t'J 11) ~1t'J i'TI mu Itiplex 

dil]gI", J 1 _~ d '" QC1 gI
realtime RT-PCR 'Vl1~VlI'll'Wl'U'W ~(Jl1J~t'J'Ul'Vlt'J'Uf1'UT!if)1~l')n1)lJ1I')~~1'W~1t'J 

," 	 . 
l~ fJ~f1'\:l1fJ'l1'~ f1 11 ru'U fJ-:J 1 ~fl~ ~ I'Mfll Q t'J'U Vl cl'W'U fJ-:J ~::; 'U 'U Vll-:J 1~'W '111 t'J h 1 'Wl~f1 i'Vl t'J Vin 

q 

" t1'll'11l9J1)lf1f11~~~I'MfJ i1~t1' 7 'lfiJ~ l~llfi influenza viruses type A ll~::; B, adenoviruses, 

parainfluenza viruses type 1-3 llfl::; respiratory syncytial virus 

'U f) 'I.H'IJ '" fll 'j1~[J 

l~ 'W f1 11 il1(Jl9f -:JVl 'j 'j ttl 'W 111 'U'U 1ti 'JJ'1-:J'I1111 1~ (Jlf)'U 1'l1fJrJ N ~ -:Jrl~ 'I1rf-:J 1) 1 m ::;'U'UVl Nl~'W 
" 	 " 

'I11t'J 11)'Utmr{ht'JVilJ1~'Uf)1'j ~f1'1:l1Vi 1 ~ ,:j'Wt'J11J lfl1)~11~ -:Jmru~1tJtllf11~ 'Utl-:J 1 'jfl~~I'MfllQt'J'UVlcl'W1'W 
~ 	 q 

" 	 " 1. 	 11')1 t'JlJtlti mru 'I11t'Jl b1'1'jlflnll~::;I9i~~ml::;I~t'J-:Jrll'l1~'Uf11'j1')'j11)ilml::;t1Vll-:J
q 

Vll-:Jl~'W'I11t'Jhri1'W~1-:J ~1'W1'W 250 'jlt'J mt'J1'W'j::;IJ::;nmti~~lJ1ttl 2 t11~t'J'UtlmllJ 

V'W t'JtllJ 1) 1f1~tif1fl'j tl-:J'Utl-:J ~{j 1t'Jrltl'WVl f1~ ltJ 
~ ~ q 

11tl-:JtiBilllf11'j 11~t1'iVlt'J1 

4. 	 Yilf)1'jl'WlnWm~tll1~t1'1)1f11'l1mil-:J~-:Jri-:JI')'j11)'Utl-:J~{j1tJ ~1tJTI shell vial culture 
'" 

fluorescent antibody assay (OFA) 

6. 	 1')'j1 1)'VI1t1'11~'W ~m 'j lJ 'Utl-:J 11~t1'1) lf11'l1tlrJl-:J ~ -:J ri -:Jm11)'Utl-:J~{j1t'J ~1t'Jl'TI multiplex 

realtime RT-PCR 
Q r:lg; ~ o.:!i ~ 

7. 	 'j 11J 'j 1lJlHl ~ 11m 1::; 'VI'll tllJ 
~ 
m'If -:JVl 'j ~ ttl 'W 1 Vllf11~ fl'f1'1:l1 fl ttl t1'lJ'Ul') mVll~ 'U tl-:J f1 111') 'j 1 1). 

iiJ 1),rtJ f1 11~~ I~tll 1~ t1''U tl-:J'j::; 'U 'U 'Vll-:J 1~'W 'I11tJ h 1 'W ~{j 1 t'J1~f11~ tJf1l ~ I') ~ 11) '111 t1'1 'j 
~ 

'" il]",gI==<
Vl'W~m'jlJ'Utl-:J n'jt1'~1tJ1'jj multiplex realtime RT-PCR 

8. 	 t1''j
q 
ti~~ f1l'j il1ml~::;I~ t'J'W 'j 1tJ-:J 1'W 
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31 va. f/ C\ ~ 
I. 	 'Vl':illJ~tJ:Iqj~fJ'U~fll 'Hl!'\H);jfllHl~H'lHJ influenza viruses type A U~~ B, adenoviruses , 

parainfluenza viruses type 1-3 U1:'1~ respiratory syncytial virus lw b~fl'lJfl~tJl~1l-J!flt..! 
, 	 w 

5 tiYltJ llJ~llJ h 'fl~'fI!q;m~ lJ'U'wrl''W ~ tJ;j ':i ~ 'U'U'Vll;j!~lt..! 'I11lJ '1 \) ~1'W ciN 

2, vr\PlJ'Wlnfll':i~':i l\)loW \).QlJfll':i ~'fI!~tJ 1 li'~'U tJ;j':i ~'U'U'Vll;j!~'W'\11lJh~;j 7 9foW'fI~llJn 
~I 	 'I ~ "" '~n'l li] ~ 

multiplex realtime RT-PCR ,\)'W~l:lJl':im1J'fI m'U':ifl1':iUfl~1JllJ !'fI 

" 
3. 	 'Vl ':i l'UflU! ~lJ1Wl!'Q 'V'Il~ ~tJ;j fll':i ~ ':i 1 \) loW '\).QlJfll ':i ~ 'fI!q;tJ 1 li'~'U tJ;j ':i ~ 'U'U'Vl N!~'W'\11lJ' '\)

q 

PCR 

4. 	 ~mflnftflfJ l~,\)~~llJnt1!~Wu'V'lj hllJfll':i~.wlJl{l'Wll':i ~l':i l'lflfll':i''W ~l~l~!~lJJ~tJ;j 
, 'W ':i ~ 'fl'U'lfl~!W ~ 'W 1'W l'lfl~ 
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!~hI prospective descriptive study 

~11 1t1!~m! ':i mf)~~ 'Hl1t1 5 t1~1J1~'lJfll':i~fnn~ 1':i .:j't'W1'lJ1n'ilW1 n.:j f1':ici'~1t1tJ1fll ':i'tJeJ.:j hfl 
"q q 

" " ~~!9fm~tI'lJ~rl'hI'tJtl.:j':i ~ 'lJ'lJ'Vl1.:j!~h!lntlhri1h1~l.:j i.:j11~ 1 f1':ifl{.)lfllJ ~.f'1'. 2550 ~.:j 30 nhltl1t1h1 

. " 
~ . f'1'. 2552 1 ~ tllJ fll ':i!-H''1i'tllJ m ntI 1n'lJ lm.:j fll ':i 111tllJ 11 n ~ ul~~ 'lJfl 11lJ UhI tleJlJ 1 ~ tI{lllm h 'il1fl 

" 
" ~t1 flmeJ.:j'tJeJ.:j ~11 1t1'Vl f1':i 1tI 1fl ':i.:j fll ':i 111tll1 ~1h1 fll ':i ~m eJ.:j 'ill flflW~ f1':i ':ilJfll ':iYl'il1':i W 1'il1 tlTI ':i ':i lJ fll ':i 

" "q 

" 'lJeJ.:j h fl~~!9fm~ tI'lJ~ rl'hI'Utl.:j ':i~'lJ'lJ 'Vl1.:j!~h!ln tll1l 

(2) !~ hi ~tl 1 tI!~ fl~n1rl'.:j lJ eJ 1fll ':i 11 n::; ! '\1~ eJeJ1 fll ':iU {l ~.:j 'U eJ.:j 1 ':i fl ~ 'fH ~eJ!~ tI'lJ~ rl'hI 'tJ eJ.:j
" 

• ')J , I 

':i ::;'lJ'lJ'Vl1.:j !~hI 'I11t1!'il 1~tI!Yl.:j 111 tllJl1JJ!f)hI 7 ihl 11'lJ~.:jl!~ ihl Vi !1 lJlJ tJ1 fll ':i !!(l ~1JJ! nhl 

. " " 
72 oifJ llJ.:j'\1rl'.:j'il1m'1i'1~'lJfll':i ~ml1i1!hI1 H~tl1'lJlnfl~.:J11 

(1) ~11 1t1~lJ fl11~ nilrllJnhl'lJ fl~ ~ eJ.:j'\1~ eJ ~tl 1t1~ 1~~'lJtl1fl~nilI'l'1h1 'Vl1h1 'lJ eJ.:j ~ l.:jflltl
'U o:u Q III <u .. " 

(2) ~1I1t1VilJhfltl':i~~li1Vi':ihll!H !'lihl hfl!~eJ~, hfltleJ'fH~eJ~.:j 
" q 

, 
v r ~ , 
~'J~£J Nil.:.lil.:.lm'Jil 

!n'lJ\.heJ~l.:j nasopharyngeal aspirate mlJlWeJ~1.:j,rmJ I iJn~~\Pl':i'il1fl~1I1tJung;111'lrilw 

viral transport media (t1':i ~ fleJ'lJI'l'JtI 2% heat-inactivated Fetal Bovine Serum, sterile Phosphate 

Buffer Solution pH 7.4, Penicillin G 100 ~iJ\Pl~eJiln~~~m!n ~ Streptomycin 100 llJ lmfl~lJ~eJ 

iln~~\Pl':i) ~llJ1h1 2 iln~~\Pl':il1h1Vi ':i~1111.:j111ri'l-H'eJ.:jtlB1J~fll':ilJ~{l1'Vltl1 i1m;N~'lri.:j\Pl':i1'il'il ::; 

\lmn'lJ 11'~fJW '\1 fJil 4 eJ'lf'1'Wl1n!CUtl{l\Pl neJ'fH1m !rleJi1mh.:j~.:jri 'l\Pl':i 1'il\lfl111ri .:j~.:j-H'eJ .:jtlB'IN1 fll':i 

" " 1 1~{l1'Vl til 'il::; <f11! iJ hi fll':i!~ l ::; Utlm9ft) 1 1~{lW>l ~ \Pl ':i 1'il'l11UeJhI~! 'il hi 'lJeJ.:j 1 1 ~{l'illfl ~1eJ~1'1 11hlY]hI Vi 

Un:;; i 1eJ ~l.:j ~1h1 1h1 I il n ~ ~ \Pl ':i 'il:;; fI fluiJ.:J!l 'Ii 11'~tl W'\1 nil -70 eJ 'If'1'1! GJfmCUti {l 'il hi fll1'il:;; 1111tI
" q" 

, Q.I d .:g Q.I d Q.I I ~ I 

':i ~ 1111.:j1h1'Vl 1 f1':ifl{;J1f1lJ ~.f'1', 2550 f1.:j 30 flhltl1t1h1 ~.f'1'. 2552 {l11J1':ifl!fl'lJ\Pl1tltl1.:j{l.:j{l.:j 

. " 
\Pln'il'il1fl~1I1m~flVi!'1i'1~JlJ1h1 lm.:jfll':illltlllnlJ 268 iJtl~l.:j

" 
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virus type A 'lrW 1'1 H3N2 

(Hong Kong strain) -ffl'11i''IJ influenza virus type B, parainfluenza virus type I, 2 ml~ 3 ml~ 
" " 

adenovirus '~lll 'i1lfHHi!'W l~WJfl!~B'i1lf)I'1TtJ ~l..:j if..:jfll'l'l'Hl..:j 'i1lf) 'j~'IJ'IJ'Vll..:j!~'W '\1ll'J 'l 'i1'U B..:j ~iJ 1l'J 
'" 

1:i " OJ "" 'l ~ ",,<0(
fl1'lI'Wl~l!uflI'lI'8 !1'ltf'Uel..:j'l~'IJ'IJ'YI1,:mnnntl 'iI~1m1J shell vial culture 

o d' 111 Q.J 'jJ tI 
Influenza virus type A !nl~ B 'Vllf)l'jI'Wl~!ll'Jm'lH) !1Hy11'Il'J'l'.lf19HHI MDCK (Madin 

o Q.I 0 ~ lfJ Q.I

Darby Canine Kidney cell) 'ffl'\1'j'IJ parainfluenza virus type 1, 2 U(;l~ 3 'Vllf)nl'Wl~!ll'Jm'.lfB ! 1'j'ff 

11'll'J'l~!9fml LLC-MK2 (Rhesus Monkey Kidney Epithelial cell) U(;l~-ffl'\1i''lJadenoviruses !nl~ 
" respiratory syncytial virus l1lf)n!'Wl~lll'Jm~B'1i''ffll'ltl'l~!9f(;l~ HEp-2 (Human Epidermoid 

~ d d'~ Q 'jJ 'jJ <r 'l~
Laryngeal Carcinoma cell) !nJ'i1lf)f)n!'Wl~I(;ll'J..:j!9f(;l(;l'Vl..:j 3 '.If'WI'I'Ul..:j\9l'W !1'Il'J '.If 10% MEM 

(Minimum Essential Medium) 'l'W vial ~..:j!t1'W'U11'1'Wm'ff~f)'ff~Bll'llhlf('i1lm~B ~f{'W'UB..:j vial 'i1~ 
" ii cover slip U'IJ'lJf)fllJ'lriB~ 19ffl~'i1~I'i1~tlJlJ'Wr:h'UB..:j cover slip ItI'W!9f(;l~i'WI~l'J1 (monolayer cell) 

~. ~ I 

Bll'J 11'W ml..:j'i1lf)tJ'W'i1~'lriI'11B~l..:jif..:jri..:j\9l'j1'i1'i1lf)~iJ1l'JiJ~1llu! 0.2 iJfl~tl\9l'jfl..:j'iJ 'i1lf)tJ'WtI'W 
q '" 

1'\1~l'J..:j~ 2,600 'jB'IJ~B'Wl~ ~BU!'\1fliJ 25 19ffltCJ1l'J'ff 'Wl'W 60 'Wl~ !~B'l'l1"1i''ff'l'W1'11B~l..:j~..:jri..:j 
q '"", , 

\9I'j1'i1lm~~I'II9ffl~ ml..:j'i1lf)tJ'W ih'iJB'IJ~BU!'\1fliJ 37 B..:jf(ll9ffltCJ1l'J'ff'Wl'W 24 i11lJ..:j~..:j 71'W l1l 
q '" 

Q.J 1..::1 QJ~lfJl Q.J'J,J 1..::1 QJ 0 'J,J 

m'j'ff..:jIf)\9I~1llJ cytopathic effect (CPE) 1f)1'I'U'W'\1'jB !lJlJf11'W tll'W'lJ1llJ CPE !f)I'I'U'W'i1~'Wlllll'JBlJ 
" ,

~~'i1.w';hiim'j~I'II~B'1i''ff'.lf{jI'l'l1'l11'll'J1fi direct fluorescent antibody assay (DFA) ~B'iJ (~iJ~ 1) 

_I.:::t, ~ " 'JJ ~ 'JJ 0 'JJ .0!:9 Q.J 

llJ'YI 1 m'j!'Wl~!!l'Jm'.lfB respiratory syncytial virus 1'11l'JTIi shell vial culture Uf11'Wlllll'JBlJl'J'Wl'J'W 
iJ • " iJ

'JJ cd d' ..::1 ~Q ~ lfJ Q.I ~ ~..::1 .... 1 ~I
1'11l'J direct fluorescent antibody 'i1~I'\1'W!9fflflt'Wl~ml'J..:j'Vl\9lI'l!'.IfB !d'jm'jB..:jU'ff..:jm'Ul'J1UBu!ufl 
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. " 111tl1~mllJ'\1lU'B'U~! lJ'U 'IJ 'B'l!-Ji''ff1 'U ~:;;iJiJ'Vl VH~h..l 'I11fJh~':HJ1~ DFA hw1~"lf~tJ 1fJ1 

o Q ,I <> '" ,I
'ff1!HtlJ Respiratory DFA viral screening and identification kit (iJ~1J'Vl Millipore, lJ~:;;!'Vlft' 

iJ I I I • • 

'ff'l1i'ja!:IJ~tl1) ~'U\9l'B'U 1~fJci'B !~:lJlJ1tltJ11'l1'Bci1'lihd'lmllJlJltl'U~ 2,500 ~'B1J\9i'B'U1~ ~fJW'I1iJiJ 
. " 

4 'B'lft'1!9HU;fJ'ff 'U1'U 10 'U1~ t1'U~l'lril'U\9l:;;tl'B'U~lfJ Phosphate Buffer Solution (PBS) 3 fli''l 

~ '" 0 , ,~ 11) 0' dI 'I ')) ')) ')) ''I .,,; <> 
m'l~:;; 10 'U1'Vl 'U1'ffl'U\9l:;;tl'B'U111lJ1fJ~'liJ'U'ff !~~ N'l !'I1!m'l U~lU"lf!'U acetone 'Vl'BW'I1fl:IJ -20 

• OJ 

'" '" dI 11) 0''1 ')) ')).,,; <> ')) ')) 0 11) ')) ')) -: 
'B'lft'1!9fm9W'ff 'U1'U 10 'U1'Vl N'l'ff !~~ !'I1U'I1'l'Vl'BW'I1fl:IJ'I1'B'l !Wl'U1 !DfJ'B:IJ~lfJ'U1fJ1 monoclonal 

• OJ 

" antibody 1'i'B11i''ffYl'l 7 "lfiJ~ (influenza virus type A U~:;; B, adnoviruses, parainfluenza virus type 

1-3 U~:;; respiratory syncytial virus) !9f~r;1~litl1~~~!~'B11i''fflJ:;;\ltl monoclonal antibody ~~~ 
'jJ ~ Q.J h 'jJ 'jJ d d d cr'd ~ .J ~ 

Qmtl~ lfJm~ !~'B'l! l'ff'llJiJ !:IJ'B~~l fJtl~'B'llJ~'Vl~ ~ft''UyJ~'Ba!~ m 9f'U \9llJ:;;! 'I1'U!9f~~'Vl \9l~!"lfa!~ 'B'l U 'ff '1 
OJ • OJ . " . 

!Y!~fJl ril'U!9f~r;1111~~~!~'BlJ:;;~~rh!~'l'IJ'B'l Evans blue (~D1l2 U~:;; 3)
OJ 

ltl~ 2 tl1~\9l~llJ'I11U'B'U~llJ'U'IJ'B'l influenza virus type A ~lfJl~ direct fluorescent antibody assay 

d d ~ ~ ~ ~,:::s ~,l 1fI Q.J ~ ,:::s ,:::s ~ 
lJ:;;!'I1'U!9f~~W'BiJ Nl'IJ'B'l'Vll'l!~'U '\1lfJ 1 lJ'Vl:IJtl1~\9l~!"lf'B !l~m~'B'lU 'ff '1 m'IJ fJl!WD! 1I~. 

., 
Q.I Q.I \JI Q.I c.c::t. 

fll":itTfWltTl':i'W'U'lfl":i'nJ'Ut'J'l n":itT'illfl!9ft1t1!'Wl:;;!tUJ'l 

" .
tl1~ 'fftl~ 'ffU~ 'U litl ~ ~:IJ 'IJ 'B 'l11i''fflJ 1tl!9f~r;1!'vnd~ fJ'l! Vi 'BtJ 1m1~!~ 'U I'll flliJ fl:IJiJ 1 tl . . 
~ 0 cr' e:l d,:::s Q J ~ ~ cr' 0 cr' 

fllfJ'U'Btl !~:lJlJ1tltl1~'U1!9f~ml'n:;;WfJ'l'Vl:IJ ePE !tl~'IJ'U'U'U lJltl'U!wtl!Ql'n:;;!9f~~ 'Ul\9l:;;tl'B'U!9f~~ 

" " !l'n:;;!~fJ'l~'ltlrilllJl111tl1~'fftl~'ff1~~'U~m~:IJ 1~fJ1~"l1~tJ1fJ1~1!~ lJtD QIAamp Viral RNA Mini 

<> '" ,I '" ')) dI '" '1 'I ')) -: 0 Q ,I0

Kit (iJ~1J'Vl Qiagen, lJ~:;;!'Vlft'W'B~:IJ'U) fJtl!l'U adenovirus 9f'llJ:;;'Vl1t11~'fftl~ !~fJ !"If"l1~'U1fJ1'ff1!~lJtlJ 
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QIAamp DNA Mini Kit (lJ~,rYl Qiagen, lh~IYl~Wtl'nJ'U) 11~tltl111~wtltl ~tl 'l~tJ~lJlruI91Jtltll~ 
" 191~~'U 140 III 1 fl1i'l19l1 (200 III 1 fl1i'lI9lHh111lJ adenovirus) Vhtl n tlt1fHY'tllfJ 1 tJ 1~ 'U~J fJ 

Proteinase K 1!~~l11tl11I!fJtl'ffl1~'U~m1ll'lMlJ~~Yli1~fJ~1'U high pure filter tJ~lJlI9l1~~111fJ~ 
~~I~IYi1filJ 50 Ill1mi'lm 

.
_Il::i ~ IJ) ~.cs 

l'U'fI 3 tlnI9l1J~111!!tl'U19l111'U"lJtl~ respiratory syncytial virus ~JfJJli direct fluorescent antibody 
I "" ,., 

assay 11~1'l1'U IC)f~~IVt1'l~ ~J"lJtl~Yll~I~'U111fJ 'll1Yiljtll1~~I~tllJ1'ff11tl~I!'ff~ ii'1~ fJJlle)tJllI~ 

o Q.I QI ~ .cs ~ cI d Q.I' ~ Q.I ~ 
Ylltl n 'fftl ~'ffl1'V'l 'U 'Ii tl n llGJ1'U~ ~ Itl 'U I tll! ~ ~ t111 Ie) 'U Ie) ~1tl I9l J tl fJl~ 'ff ~ fl ~ 11 ~ ~ ~1tl1 ~ lJ lJ 

q 

" m~I~'U111fJ'l~'\Jtl~~1JJfJ1~fJ'l~if~UlfJl'ffn~'ffl1~'U~tlnmYllh~tJ MagNa Pure LC Total 

Nucleic Acid Isolation Kit (lJ~,rYl Roche, tJ1~IYl~Wtl1l'T'U) l11lJ'Ulfl~tl~'fffi~'ffl1~'Ulim1lll!lJlJ 
q 

519l1'U:lJ~ MagNa Pure LC Instrument (lJ~,rYl Roche, tJ1~!Yl~Wtl1l'T'U) 1TItl11'fffi~'ffn~'U~m1ll 
" 1~fJtltl ~tl i~tJ~lllruI91JtltJl~I91~~'U 200 III1mi'l19l 1 l11tl11tltlfJ'ff'tllfJ 1tJ1~'U~JfJ Proteinase K 

u~~Yiltl11IWtl'ffl1~'U~m1ll'lMlJ~~Yli1~fJi~ Magnetic Glass Particles (MPGs) ~~ilJ'ffn 
" .

~'Ulim 1lJ!t1111111tl U'U ~~Yi ltl11 IWtl 'ffn~'U lim 1llYi tltl ~~ilJ111~ fJ MPGs tltltllJl tJ~lJll9l1 
II q qJ qJ 
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QJ C l1)QJ~QJ\J]'lIQJ 

fll'HI-:j!ml~'H complementary DNA mfliXl~'VilA'fim~lJ'Ut).:j n~iXl1iXflYi !Y1 

'I'llfl1~-a.:j!m l~tl complementary DNA (cDNA) 'il1f11:11n~\.!~m~1J~1:1n~ 1~1~tJHJ'li~ 

J1tJHh~'il~1I Transcriptor First Strand cDNA Synthesis Kit ('U~.y'V1 Roche, lI~~!Vlf(we:J)ll'W) 

1~tll~\9l1BtJ1.:j1:11~~'W~m~1J~1:1n~1~ 10 11J 1f1~~m~1:11J Random hexamer primer 60 11J1m 11J 

m{ '1h~1'W~1:11J'fl.:jf1ci1l11lB'U~eJw,11.Qii 65 B.:jf(1!9HH~tJ1:1 10 'WlYi 'il1f1J'W!~1J Transcriptor RT 

Reaction Buffer (5X) 4 !1Jlm~I'l~, Protector RNase Inhibitor 20 QtJl'l, Deoxynucleotide Mix ul'i 

CO> CO> CO>') '" CO> '1 ,F­
"~'Ii'U~ I 1J"" !1Jm'J!W~ Transcriptor Reverse Transcriptase 10 Q'U1'l ~'Uu~1J11'l'J~11J 20 

!1J 1f1'J~1'l'J !!~1111!lIB'U~BW,11f1ii 25 B.:jf(Wlm!~tJ1:1 10 'WlYi !!"~BW,l1flii 55 B.;Jf(Wlm!~tJ1:1 30 
Q co Q <u 

" . 
'WlYi ~~tX1tJ'I'llfl1'J cJ'UcJ.;JlIi)mtJ1Yif;lw,11.Qii 85 B.;Jf(WIi"!~tJ1:1 5 'W1Yi OlcJ.;J hJ'I'llfl1'JVl~1:1B'UI'iB 

i'l'UYi 1'11'111 cDNA ~-a.;J!m1~tl!~d:i'U!l~e;)W,11.Qii -20 B.:jf11!9m!~ml''il'Uf111'il~'\.h!1I'1'llfl1'J 

Vl~1:1B'UI'iB111 

fll~VI'alll'Hliln,rlA'fim'alJ'Ut)-:j influenza virus type A. B u,,~ adenoviruses• 
o cu <J} ~ 

Vl1fl1'Jml'il1111:11~YI'\..!1im~1J'UB.;J influenza virus type A, B !W~ adenoviruses ~ltJTli 

multiplex realtime RT-PCR ~1~~<iilJ'\..!1~'\..! TI'I'lll~m;B flB 'I'llfl1'J!~1J~1'Ul'U1:11~~'\..!1im'J1J 1~tJ 
1~ cDNA 5 11J lm~I'l~, primers !!"~ probe ~~1!Yl1~l'imh'U matrix gene 'lJB.;J influenza virus 

type A (16) flB InfA M+255: 5' AGATGAGTCTTCTAACCGAGGTCG 3' 0.2 11J1m l1Jm{ 

InfA M-1243: 5' TGCAAAAACATCTTCAAGTCTCTG 3' 0.2 !1J1m1lJm{!!"~ lnfA M+64 

TaqMan probe: 5' 6FAM-TCAGGCCCCCTCAAAGCCGA--BBQ 0.1 !1J1f1~11Jm{ primers 

u,,~ probe ~~1!Yl1~l9im11'U hemagglutinin gene 'UB.:j influenza virus type B ['fl~Ull'fl.;J'il1f) (17)] 

fiB BHA-188: 5' AGACCAGAGGGAAACTATGCCC 3' 0.4 11Jlml1Jm{ BHA-347A: 5' CT 

GTCGTGCATTATAGGAAAGCA 3' 0.4 '11J lf1'J l1Jm{u,,~ lnfB BHA-273b TaqMan probe: 

5' YAK-ACCCTC GGCAAAAGTTTCAATACTCCAT--BBQ 0.2 11J1m l1Jm{ primers u,,~ 

probe ~~1!Yl1~l'imh'\..! hexon gene 'UB.;J adenoviruses ['fl~Ull'fl.:j'il1f1 (18)] flB AdQF: 5' CCSCAR 

TGGKCWTACATGCACATC 3' 0.4 !1J1m l1Jm{ AdQIS: 5' CCACGGTGGGGTTTCTAA 

ACTT 3' 0.4 !1J1m11Jm{ !W~ AP_610 TaqMan probe 5' LC Red610-TGCACCAGACCC 

GGGCTCAGGTACTCCGA--BBQ 0.2 11Jlml1Jm{ primers ~~1!Yl1~I'iB ~-Globin gene 'UB.;J 

0'& 9 'J} ~I "', ,
1J'Ifl:ItJ9i.;J ~'Ii!u'\..! intemal control primers fiB PC04: 5 CAACTTCATCCAGGTTCACC 3 0.2 

11J 1m l1Jm{u,,~ GH20: 5' GAAGAGCCAAGGACAGGTAC 3' 0.2 !1J1m11Jm{ Master Mix 

(5X) 'il1f1'li~J1tJ1Lhl~'il~1I LightCycler TaqMan Master ('U~'lJVl Roche, lI'J~!Vlf(WB'Jll'U) !W~!~1J 

J1 (PCR grade) 'il'\..!1~mlJl1'l'J'Jl1J 20 !1Jlf1'J~I'l'J multiplex realtime RT-PCR 'I'll'U'\..!!fI~B.:j 
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LightCycler 2.0 Instrument (lJ~El'Vl Roche, 'l.h~I'Vlft'Wm:IJ'W) flltlhie,)Wl1JJ1l95 tl.:Jft'l19HUCtltlft' 

10 'W1VlI ':itllJ, 95 tl.:Jft'119HHCtltlft' 10 1'W1Vl60 tl.:Jft'119HHCtltlft' 30 1'W1VlIW~ 72 tl.:Jft'119HUCtltlft' 

I l'W1Vl 'ill'Wl'W 45 ':itllJll~~ 40 tJ.:Jft'll9imCtltlft' 30 l'W1Vi I ':itJ1J 'illf1f11':i'Vl'fWtl.:J 'V'llJl1fllllJl1'Utl.:J 

f11':i\91':i11l111 influenza virus type A, influenza virus type B U~::; adenoviruses 'flltiTI multiplex 
~ , 

realtime RT-PCR UlvllnlJ 10, 10 ll~~ 10 copies \911lJrll<fllJ (~'l.JVl4, 5 ll~~ 6) 

rlll1-rmWf11':i \91':il1ll11ft'1':i~'W~m':ilJ'Utl.:J 11-rft''flltiTI mUltiplex realtime RT -PCR ~ l:iJ 

ft'tl'f)fl ~tJ.:J nlJ f11 ':i \91 ':i 11l'flltiTI 1J1\91 ':i:U 1'W 1l::;v\'1f11 ':i \91 ':i 11l111ft'1':i ~'W 'Ii m ':i lJ'U tJ.:J 11-rft'1 'W 1'11tJ ~1.:J ~.:J 
~ . 

I ~ ~ 'V
ft'~\91':il1l'W'W9il'f)ltl commercial monoplex realtime RT-PCR (rlll1-rlJf11':i\91':il1l111 IFV-A ll~~ 

IFV-B) l1~tJ monoplex realtime PCR (rlll1-rlJf11':i\91':i11l111 ADV) 1'f)tl1i''tf'f)\91':i11lJltllrlll~1l~U 
" <fl.:J~tJl'l.JU LightMix for the detection of Influenza A Virus M2 (lJ~El'Vl Tib Molbiol , 'l.J':i~I'Vlft' 

WtJ':i:IJ'W) ll~ ~ Influenza Virus A Real Time RT-PCR kit (lJ~iJ'Vl Shanghai ZJ Bio-Tech, 'l.J':i~I'Vlft' 

U'W), LightMix kit Influenza B Virus (lJ~El'Vl Tib Molbio!' 'l.J':i ~l'Vlft'WtJ':i:IJ'W) ll~~ Influenza Virus 

B Real Time RT-PCR kit (lJ~iJ'Vl Shanghai ZJ Bio-Tech, 'l.J':i~I'Vlft'U'W) ll~~ LightMix Kit human 
jJ iJ jJ iJ 

Adenovirus (lJ~El'Vl Tib Molbio!, 'l.J':i ~ I'Vlft'WtJ':i:IJ'W) vl.:JU f11':i\91':i11l1Iml~,.rcjhvl.:Jl1lJ'f) l'fl'l.JBD~ 

Amplification Curves 
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~ 2.3 

0 1.8­
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u.. 13 

0.8 

0.3­

, 
2 4 6 810 12 1416 18 20 22 24 26 28 30 32 34 36 38 40 42 44 

Cycles 

:pHi 4 f11':i\91':i11l111 influenza virus type A 'flltiTI multiplex realtime RT-PCR v\'lf11':i~l'Wf-I~~ 
v , dq 31 cj Q ;M cj 

channel 530 \911tltll.:J'Vl ~l1f-1~lJlf11l~ll1'W fluorescence signall'V'llJ'UWD'W sigmoid curve 'll1f1f11':i 
, " 

'Vl'f)~tJ.:J\9l':il1l standard DNA 'UtJ.:J influenza virus type A VlljmlJ1WI'1.:JII~ 10-1 ,000,000 copies 

3131 dl, '1 v "1
'V'llJllft'1lJ1':ill\9ln'll'V'llJ l':ift' b'f)'WtJtllI.:J 10 copies (NTC = no template control) 

http:fl.:J~tJl'l.JU
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Amplification Curves 
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S 1..,.., 
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Cycles 

':i..Jfi 5 fl1~(9l~1'j)111 influenza virus type B 1'i'1tJ~ multiplex realtime RT-PCR 'Vllfl1~~l'iHH'1~ 
<u 

'" , ""~ 'lJ cl .-; J cl
channel 560/Back 530 (9l1eWl-:J'Vl !11VH'1'IJlf)'j);:-;m'W fluorescence signall'W1J'tJ'W1U'W sigmoid curve 

, " 
'j)lf)fl1~'Vl~i~H)-:J(9l~l'j) standard DNA 'tJD-:J influenza virus type B .yj1imlJlrui-:Jll~ 10-1 ,000,000 

, 1i1 '" Dl 'lJ 'lJ &
copies 'W'lJll~11J1~t1(9l~1'j)'W'IJ n~~ ~wwm 10 copies (NTC = no template control) 

Amplification Curves 

S..,.., 
oX 
u 

lie'" = 
~ 

~ 
Q.)... 
ii 
~ 
0 
.2 
LI.. 

0.67 
0.62 
0 .57 
0 .52 
047 ­
0.42­
0.37­
0 .32 
0.27 
0.22 
0 .17 
0 .12 
007 
0.02 

2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 
Cycles 

':i..Jfi 6 fl1~(9l~J'j)111 adenoviruscs 1'i'1tJ~ multiplex realtime RT-PCR 'Vllfl1~~lWH'1~ channel 
<U 

'" ' ""9 'lJ cl .-; J :;JI
610/Back 530 (9l1DtJ1-:J'Vl t11VH'1'IJlf)'j)~m'W fluorescence signall'W1J'tJ'WlU'W sigmoid curve 'j)lf1fl1~ 

, " 
'Vl~flD-:J(9l~l'j) standard DNA 'tJD-:J adenovirus .yj1imlJlrui-:Ju~ 10-1,000,000 copies 'W'lJ11~11J1~t1 

(9l~1'j)'W'lJl1~~1~t!DtJ~-:J 10 copies (NTC = no template control) 
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fll1~11~'YiltlT.i'Vr'l!tif)';j1~'UeJ~ parainfluenza virus type 1, 2 !ttl::; 3 
q 

o OJ V =..::::! 

'Vl1fl1~\9l'j"J1l'l11bl1~'VfW~m~1I'UtJ'I parainfluenza virus type 1,2 Un::; 3 \PI1Ul1i multiplex 

.dll] ~ ~ Ji ~ 0 1 ,'" d, 0 ~ 1 '10 ~ 
realtime RT-PCR 'Vll\PI~\>lJ'W1'Ul..! 11i'Vl1 \PIUUtJ rHl 'Vl1fl1~I~1I1l1l..!1l..!bl1~~l..!1im~1I \PIU l'li eDNA 5 . 
1111m~\9l~, primers lin::; probe Vl~ll~l:::~e:)'ffll..! hemagglutinin-neuraminidase gene 'UtJ'I 

'" ,parainfluenza virus type 1(19) fltJ PIV-IJ: 5 GTTGTCAATGTCTTAATTCGTATCA 

ATAATT 3' 0.41111m111m{ PIV-I_R: 5' GTAGCCTMCCTTCGGCACCTAA 3' 0.41111m 

<I ,

11Im~lIn::: PIV-I TaqMan probe: 5 6FAM-TAGGCCAAAGATTGTTGTCGAGACTATTC 

CAA--BBQ 0.1 1111m111m{ primers Un::; probe ~~ll~l::;~mhl..! hemagglutinin-neuraminidase 

gene 'UtJ'I parainfluenza virus type 2 (19) ~tJ PIV-2J: 5' GCATTTCCAATCTTCAGGAC 

TATGA 3' 0.2 1111m111m{ PIV-2_R: 5' ACC-TCCTGGTATAGCAGTGACTGAAC 3' 0.2 

1111m 111m!Un::: PIV-2 TaqMan probe: 5' Y AK-CCATTTACCT AAGTGATGGAA TCAA 

TCGCAAA--BBQ 0.1 1111m 111m{ primers lin::; probe ~~ll~l::;~'Ucill..! hemagglutinin­

neuraminidase gene 'UtJ'I parainfluenza virus type 3 (19) ~tJ PIV-3_F: 5' AGTCATGTTCT 

CTAGCACTCCTAAATACA 3' 0.4 1111m111m{ PIV-3_R: 5' ATTGAGCCATCATAAT 

TGACAATATCAA 3' 0.4 1111m1mn! lin::: PIV-3 TaqMan probe: 5' LC Red610-AACTCC 

CAAAGTTGATGAAAGATCAGATTATGCA--BBQ 0.2 1111m 111m{ primers ~~ll~l::;~tJ 
n. <ldI "I ~ ~r "',
jJ-Globin gene 'UtJ'I1I'l{I:W"lf'll'lilul..! internal control primers fltJ PC04: 5 CAACTTCATC 

CAGGTTCACC 3' 0.2 11l1f1~ 111m!lln::: GH20: 5' GAAGAGCCAAGGACAGGTAC 3' 0.2 

11l1f1~111m{ Master Mix (5X) 1l1fl~\PIJ1(J1,hlh~tJ LightCyeler TaqMan Master Cu1'IJ'Vl 

Roche, tJ~:::I'VlftWm:JJl..!) lIn:::I~1I'l11 (PCR grade) 'ill..! 1~\J1111\9l~'j"J1I 20 11l1m~~)) Multiplex 

Real Time RT-PCR l'll'IJt!lfli'U'I LightCyeler 2.0 Instrument ('lJ1'IJ'Vl Roche, tJ~:::I'VlftWm:JJl..!) 

mU'!l9lmU'I1fllJ 95 'U'Ift11"lfnl9$Ubl 10 l..!lVl I ~tJ'IJ, 95 tJ'IftW1HU9$rm 10 l'W1Vl 60 'U'Ift11"lfm9$Ubl. " 
30 ll..!lVllln::: 72 'U'Ift11"lfm9$Ubl J ll..!lVl ~1l..!1l..! 45 ~tJ'lJlln::: 40 tJ'Iftll"lfnl9$Ubl 30 It!1Vl I ~'U'IJ 

1l1flfl1~'Vl\PIntJ'I ~'lJl1ml1l11'UtJ'Ifl1~\9l~1'i)m parainfluenza virus type I, type 2 lin::: type 319l1U 
~ . 

TI multiplex realtime RT-PCR UI'Vl1n'IJ 10,10 lin::: 10 copies \9l11l~Wi'IJ (~tJVl7, 8UCl::: 9) 

bY1'l1~'IJ~Clfl1~ml'ilmbl1~vrl..!~m~1I'UtJ'Ill~blI9l1UTI multiplex realtime RT-PCR ~1:U 

bl'U\PIfi ~tJ'In'IJfl1 ~ \9l ~ l'il~lUTI1I1\9l ~ ~ 1l..! 'i)nl'1f)1~ \9l~ l'il'l11bl1~vrl..!~ m 111'UtJ'Illf bl'! l..! I'iltJ~l'l~ 'I 

I ~ '!j 'jI 1 G) <J} ~ d
bl'l\9l'j"J'i)l..!l..!"lf1\PI1U commercial monoplex realtime RT-PCR \PIU l'll''Il'\PI\9l11'il'l11tJ1bY1IH1tJ. " 

~ ~ 

LightMix for Parainfluenza virus I, 2, 3 ('IJ~'IJ'Vl Tib Molbiol, tJ1:::I'VlftWm:JJl..!) 'Vl'lU fl1~\9l~l'i) 
" ~ 

11m 1::: r1CJf11~tJiltNi\9l11lf11ll l..!:::'l11'U 'U~'IJ~ 'IJ'Vl ~~~\9l 'l'JfI'1Jl..! \9l 'Ul..! 



16 
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'jU~ 7 nl'jml'U11l parainfluenza virus type 1 1Pi'1tJTI multiplex realtime RT-PCR vlln1'Jel'WvH'1 
'U 

d ~ I d~ 'j) d d ~ d 
'Vl channel 530 \9l1BtJl~'Vl !'\1vH'1'Uln'U::;n'l'W fluorescence signal !'VOJ'U'W!U'W sigmoid curve 'Uln 

, " 
n1'J'Vl~H'W~\9l'Jl'U standard DNA 'UB~ parainfluenza virus type I ViiJmlJlw~~U~ 10~ 1,000,000 

, '1 ~ '1 'lI'lI cl 

copies l'l'Ull~'11J1'JfI\9l'Jl'Ul'l'U nnY b~'WBtlfI~ 10 copies (NTC = no template control) 

Amplification Curves 
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Q.) 0.14 ., 
ii 
...M 009 

0 
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~Jd 'j) 0Qv::1 

~1J'f1 8 n1'J\9l'Jl'U~l parainfluenza virus type 2 ~ltJl1i mUltiplex realtime RT-PCR 'Vlln1'JB1'Wv-W 

Vi channel 560/Back 530 
~ , "''1 'lI d
\?llBtJl~'Vl !~rlrl'Uln'U:;;!'I1'W fluorescence signal 

do ~ d 
!l'l:IJ'UWU'W sigmoid 

", 
curve 'illnn1'J'Vl~rlB~ml'U standard DNA 'UB~ parainfluenza virus type 2 ViiJmlJlw~~U~ 10~ 

, '1 ~ '1 'lI'lI cl 

1,000,000 copies l'l'Ull-ri'11J1'J 1H91'J l'Ul'l'U n'J -ri' !~'WBtJm 10 copies (NTC = no template control) 

I 
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Amplification Curves 

2 4 6 8 10 ·12 ·14 16 1 B 20 22 24 26 28 30 32 34 36 38 40 42 44 
Cycles 

JtJ~ 9 fll'J\91'Jlll111 parainfluenza virus type 3 'fi'11'J1TI multiplex realtime RT-PCR 'VllflnBl'WN];l 

~ ClI ~9 g; cl ~ J d1 

'Vl channel 610/Back 530 \WdfJl'Jl~'Vl ~l1Nm.nfl'il~m'W fluorescence signal IVUJ'\J'WI1J'W sigmoid 

o " 

curve 'illflfll'J'Vl~];lfJ-:J\91'Jl'il standard DNA '\JfJ-:J parainfluenza virus type 3 ~ihfJ:IJltulii-:J!!~ 10­

o "I '" "I ~ ~ dI 
1,000,000 copies VfIJ11~l:lJlHl\91'J1'il'VflJ ~1'J~ !~'WfJl'Jfl-:J 10 copies (NTC = no template control) 

fll'jm111'11Hn'j.yru~m'j'i.J'UfH Respiratory syncytial virus 

'Vllfll'J\91'Jl'il111~1'J~'W'fJm'JlJ'\JfJ-:J RSV 'fi'11'J1TI realtime RT-PCR 1TI'Vll1~l'JtifJ AfJ 'Vllfll'J 

l~lJ~l'Wl'W~l'J~'W'fJm'JlJ 1~1'J1~ eDNA 5 !lJ 1-fl)~\91'J , primers U];l~ probe ~~ll~l:t~mh'W 
"'" ,nucleoprotein gene '\JfJ-:J RSV (20) 'flfJ NPA I084: 5 GATGGCTCTTAGCAAAGTCAAGTT 3 

0.2 llJ1m1mn{ NPA1328: 5' TCTTTATAGTGTCTTCTCTTCCTAA 3' 0.2 llJ1'fl'J1lJm! 

,
11];l:;; RSV TaqMan probe: 5 6FAM-CTGTCATCCAGCAAAT ACACCATCCAACG--BBQ 0.1 

llJ1mllJm{ Master Mix (5X) 'illfl'lj~J11'J1rlll~'il~tl LightCycler TaqMan Master ('IJ~ld''Vl 

Roche, lb~I'VlfY!I'JeJ)lT'W) U];l:;;!~lJJl (PCR grade) 'il'Wl'fi'm:lJl\91'J'J1lJ 20 llJ1m~\91'J realtime RT­

PCR 'VllUWI'fl~fJ-:J LightCycler 2.0 Instrument (lJ~ld''Vl Roche , tl'J :;; I'Vlfl'WeJ):U'W) fI1l'J119i'~tul1iJJJ 95 

.c::!..d. .::::t.c:r, .:::t .::::1.:;;::,. .d, 

fJ-:Jfl'Wlf];lI"liI'J~ 10 'Wl'Vl 1 'JfJ'IJ, 95 fJ-:Jfl'll"li];lI"liI'J~ 10 TUW] 55 fJ-:Jfl'll"li];lI"liI'J~ 30 1'Wl'Vl!!];l:;; 72 

fJ-:Jf1'1I"li];l!9iI'J~ I 1'Wl~ ~1'W1'W 45 'JfJ'IJ!!];l :;; 40 fJ-:Jf1'1I"li];lI9iI'J~ 30 1'Wl~ 1 'JfJ'IJ 1l1flfl1'J'Vl~];lfJ-:J 
" 0 

~lJllmllJ!1'\JfJ-:Jfl1'JVl'J1'il111 RSV 'fi'11'J1TI realtime RT-PCR i1('\o11n'IJ 10 copies (~tl~ 10) 

rlll1~'lJN];lfl1'J\91n'il111~1'J~'W'lim'J'JJ'lJfJ-:J RSV 'fi'11'J1TI realtime RT-PCR ~!JJ~fJ~'fl~fJ-:J. 
" clh1~1'J1~'Ij~\91'J1'il Respiratory Syncytial Virus (RSV) Real Time RT-PCR kit ('IJ~'!J'Vl Shanghai 

" " 
ZJ Bio-Tech, tl 'J :;; l'Ylfl'll'W) -n-:Ji1 fll'J \91'J 1'il11 m 1:;;t1 ~-:J fl cill l'fi'tlBllil\91 llJ'fl1U 'W:;;tJl'\J fJ-:J'IJ~'!J'Yl ~N~ \91 
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Amplification Curves 
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4'1.Hi 10 fll:il9l:il'il111 respiratory syncytial VIruS ~ltJn realtime RT-PCR 'Vllf11Hl11-HH'lYi 

<V , "'9 oj d. ~'11 oj

channel 530 19l1eJtJNYI !11rH;l'Ulfl'il~m'W fluorescence signaII'VnJ'U'WtD'W sigmoid curve 'illflf11:i 

. " 
'Vl~rleJ'll9ln'il standard DNA 'UeJ'l respiratory syncytial virus YiihJhmul'1'lul'l J-I ,000,000 copies 

, l1] <V l1] '11 '11 & 

'W'Ul1ft11J1:ifll9l:il'il'l''1'U n:ibl' !~'WeJtJfI'l 10 copies (NTC = no template control) 

" 
111tbl''W eJ.umqJ rill 'U 1J 'W:i:i W'W 1 (descriptive study) Nrl fll:i 19l:i l'il'W'UI~eJ1 1~bl''lftJ~l'll'l 'l 'illfl 

1'11e:Hh'l~'l ri 'l19l:i l'il'UeJ'lNthtJ l~tJn fl1:i l'Wl~ WJfll~eJ 11~bl', fll:i 19l:i l'il111InJU~I'il'W'IJ eJ'l11~b1'1ll'l~ 
<IJ 

fll:i 19l:i l'il111b1'l:i vf'W ~ m :ilJ'IJ eJ'll 1~bl'~ltJn multiplex realtime RT-PCR Ubl'~'l NrlllJu ~1'W l'WtJ'U 

" 
lll'ldtltJl'I~ rll11 ~'UflW b1':IJ~m 'W l~'IJtl'lfl1J 19l:i 1 'illtJ 'il,rtJfl1 J ~~ I~tll1~bl''lJtl'l:i ~ 'U'U 'Vll'lI~'W111 tJ'1 'il 

q 

'li,'1 oj 'i <V IfJ <V 'li OC!'l'W~ulm~fl !~tJf11:il9ln'il111ft1:i'W'W~m:i:IJ'lJeJ'l n:ibl'~ltJTli mUltiplex realtime RT-PCR llbl'~'lNrl 

~I ' IU'Wfil sensitivity, specificity, positive predictive value, negative predictive value llrl~ accuracy 

l~eJ\I'illflllJ'W~'VlHlJn'W l~tJil 111-;11 fll:i m l'il111bl'1:i vf'W 'lim:i :IJ'lJeJ'l11~bl'~ltJn realtime 
q 

" " " RT-PCR tr'W~'fll1:IJ 111J1 flfl 11 fll:i 1'l''11~IWfll~eJ1 1~bl'Url~fl1:im l'il11111eJ'W~!'il'W'UeJ'l11~bl' ~\ItJ'W 
9 d d . .::!:f " tfJ Q.I Q.I 1 ~ .::.d 9 j} I 

!'WmW'Vlf11:iI9l:il'il1111'lfeJ n:ibl''illflI9l1eJtJl'l~ltJl'li multiplex realtime RT-PCR mNrl'Ulfllll9lf11:i 

" " I9ln'il~ltJTI 1J119l:i! 1'W '111'Nl'Irl'U 1'11eJtll\ltJ'W 'il~\l fl'Vllf11:iI9l:i l'il~'WtJ'W cil~ltJ commercial monoplex 

~ 0 Q.I j} 

realtime RT-PCR (11:ieJ monoplex realtime PCR b1'l11:i'Uf11:iml'il111 adenoviruses) (11Nl'If11:i 

~Q.I~ r-i' j)~ ~d 
ml'iltJ'Wl'J'WID'W'Ulfl 'il~fleJdlNl'I'Ulfl'illflfl1:il9l:il'il~ltJl'li multiplex realtime RT-PCR 'W'WID'W 

~ oj 

mUltiplex realtime RT-PCR 'W'WlD'WNrlrl'Urll\l 
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" . " 
ij N1J1m~f) l'VltJtJ1tJlPi,m~H 'J mn~~.:J 5 tJ Vi1J1tJ~1tJ hl'l~~I~eHQtJ'U'V'I~'W"UtJ.:J'J ~'U'U'Vll~I~'W 

~ . 
111tJh~I9J'1~'Uf)1'J~mJ1!'W1H'V'ItJl'lJ1~VWT[l.:Jmuh~'1r:iHl'W~ I mf)~ll'llJ 'V'I.fl'. 2550 ~.:J 30 

r1'WlntJ'W 'V'I.f1'. 2552 19J'1:l1lJ!'W 1m.:Jf)nli'tJ~I~'\.J,)1'W1'\.Jyf.:J~'W 268 1'l'W IltI.:JI~'WI'V'Ifl''l$ltJ,)1'W1'W 
"" ?I '" "" "" ?I '" "','I .d ",. '10163 1'l'W 1'l~llJ'W'JtJtJ~~ 60.82 1I~~I'V'If1'11W.:J'lJ1'W1'W 105 1'l'W 1'l~llJ'W'JtJtJ~~ 39.18 NlJ1tJ'VlI"Un1lJ A'\.J 

u ~ 

1m.:Jf)1'Jli'tJijtJ1~'J~1111.:J 2 il\J~ll1'~~ 5 tJ tJl~lQ~tJ I tJ 4 l~tJ'W ± 1 tJ I l~tJ'W (I91nl~~ 1) IW~ 

N1J1m1'1'W!mU (~~I~'W~tJtJ~~ 82.09) ijtJ1lJ'J~W.il~ 2 il'tJ~ll1'~.:J 2 tJ 'lJlf)~1'W1Wr1J1tJ~I9J'1:l1lJ
qJ u q cu 

1m.:Jf)1'J l~lJyf~11lJ~ 268 'J llJ ijN1J1tJ~ 1~~'Uf)1'J lU 'lJQtJlll~'W hfltJtJ~'U1lJlJ1f)~"'~ ~1'\.J 1'W 237 
~ . 

')1'W1'W 13 'J11J ~~I~'W~tJtJ~~ 4.85, hl'l11~tJ~~mJtJtJe)m"''U ')1'W1'W 9 'JltJ ~~I~'W~tJlJ~~ 3.36 

1I~~ hl'l11~tJ~~lJelmmJ ~1'W1'W 9 'J11J ~~I~'\.J~tJtJ~~ 3.36 1911lJrll~'U ('JtJ~ I)
~ 

.., 
I'ltlHtn'lJtu~ 
~ 

~1'U1'U 

')1'W1'WN1J1tJ 
~ 

268 fI'W 

,)1'W1'W~1tJ(h.:J 2681Pi1tJ(h.:J 

')1'W1'W1'V'Ifl''l$11J: !'V'If1'11~.:J 163: 105 

, 
'l$1.:JtJ1lJ• 

~tJ 0' tJ2 b1' ~111 ­ 5 

.d 
tJl~IQ~1J (± SD) 1 tJ 4 l~tJ'W (± I tJ I l~tJ'W) 

.­
~ \.I] v V C\q 

~tlfll'H't'Il~l!uflI'lft) aHl"Vl1tJTfi shell vial culture 

N~f)1'J Iln~IWfll~tJ 11~b1'~11J1TI shell vial culture 'lJlf)1Pi1tJ(h~~ ~ ci .:J191'J 1'lJ"UtJ.:JN1J11J~1.,r1 
" ". 

~ 

:l1lJ1m.:Jf)1'J 1~tJl'1.:J11lJ~1l1'W 1'\.J 268 1Pi1m.11.:J b1'llJn t1191'J 1'lJ'V'I'U l~tll1~b1'tl~HWtllJ11U.:J'l$U ~1'W 

1Pi1tl~1.:J~1'\.J1'W 116 ~1tl~1.:J ~~I~'W~tJtJrt~ 43.281~1J respiratory syncytial virus 1~'\.Jl1~b1'~191'J1'lJ 

'V'I'U1J1f)~b1'~ ~1'W1'W 89 1Pi1tJ(h~ ~~I~'W~tllJ~~ 33.21 'Jtl.:J~.:JltJ "l~lIri adenoviruses 1l1'W1'W 12. 
Q.I I ~ ~I 9J 0 Q.I I ~ ~I <JJ 

1911tJlJ1.:J f1~llJ'U'JtllJ~~ 4.48, parainfluenza virus type 3 'lJl'W1'W 8 1911tl1J1.:J f1~llJ'W'JtJtJ~~ 2.99, 

parainfluenza virus type 1 1l1'UTW 71PiTeHh.:J ~~I~'U~tJtJ~~ 2.61, influenza virus type A 1l1'U1'U 4 

IV I Q ~I 'jJ 0 Q.I I Q, ~I 9J 
\9l1tJlJ1.:J f1~llJ'UHltJ~~ 1.49 H~~ parainfluenza virus type 2 'ill'U1'W I 1911tltJl.:J fI~!lJ'W'JtJtJ~~ 0.37 

http:ijtJ1lJ'J~W.il
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. "" 
1'l11r~11'1'U 1~tlViI'l':il'il1JJ'W'U influenza ViruS type B Irll'J 'l,Wfl'illfl.u mJJl':it1l'ln'il'W'Ufll':i~~I~tl 

11~~~tl'l'liij ~'Wf tllJtl'W 1~ ~1'W 1'W 5 ~ltl~l'l fi~I~'W ftll'Jrl~ 1.87 (I'll':i l'l~ 2) 

.. :- :- :-: . :- .. 
. . . . . 

: :::: ::: :::::> .. 

. ... . . . . . . ..... . 

. . . . . . 

. . 
........ .. ....... :::::::::::::: ::.:

": ::::::::: ::;:;:;: 

89% 

Ell n~i:hHih.l"Uii'l:; 
'" ii'I ilGlii'l:JJilmelu 

o t1ilGlU1:JJ 

I>Jtlfll':iVl'.i1'il'HmtllA~!'illA'Utl.:l' 11tl~-.n'J1fi DFA 

~rlfll':il'l':i l'il'l11Htl'W~I'il'W'tJtl'l 1 l~~~ll'Jn DFA 'illfl~ltlVl'l~ 'lci'lI'l':il'il'UB'l~ihl'J~l~l 
'" 

~ 1111w,i 'lfll'J l~tJi'l'l1l1~ ~l'Wl'W 268 ~lm;H ~lJJl'J tlVln'il'WlJ~~B 11~~BV1'l'WBtJ'I1~'l'liiJ ~1'W 

~lBV1'l~1'Wl'W 130 ~lBV1'l ~~~~'W~BtI~~ 48.51 1~1'J respiratory syncytial virus l~'Wll~'ff~Vl'Jl'il 

'W'UJJlfl~~~ ~l'Wl'W 97 ~lBV1'l ~\PII~'WfBtlrl~ 36.19 ':itl'lrl'lltJ 1~wl adenoviruses ~l'Wl'W 14 
q 

Q.I I Q ~I ~ 0 QI I .<:::). ~I <jI 

1'l1Btll'l fl<fHlJ'W':itll'Jrl~ 5.22 , parainfluenza virus type I 'ill'Wl'W 9 1'l1Btll'l fl<fHlJ'W':iBtlrl ~ 3.36, 

o Q.I I Q ~I jI 0 

parainfluenza virus type 3 'ill'Wl'W 9 VllBl'Jl'l fl~tlJ'W':itll'Jrl~ 3.36, influenza virus type A 'ill'Wl'W 8 

OJ I Q ~I <jJ 0 QI ' Q ~I <jJ

1'l1Btll'l fl~~lJ'W':iBtJ~~ 2.99, parainfluenza virus type 2 'ill'Wl'W 4 1'l1Bl'Jl'l fl<fHlJ'W'JBl'J~~ 1.49 Hrl~ 

influenza virus type B ~l'Wl'W 2 ~lBV1'l ~<fll~'W~Bl'Jrl~ 0 .75 1'l1lJrlWl'U 'WBfl'illfl~ mJJl':it1I'l':il'il 

" . . 
'W'Ufll':i~<flt~B'h~~JJlflflll'l1tj~'liij<fl'W~BlJtl'W1~ ~l'Wl'W 91'11BV1'l ~<flt~'W~Bl'Jrl~ 3.36 (l'll':il~Vi 

2) 

IV 111 QJ 11 Act 
I>JtlfllWI':i1'il'Hltl1':i'i"llA'fifl':i':il.!'Utl.:l !1':itlVl1t11'fi multiplex realtime RT-PCR• 

~~fll':iVl':il'il'l11m':i~'W~m':ilJ'UB'l11~~~1l'JlTI multiplex realtime RT-PCR 'illfWhBV1~ 

~ '1 ci '1 VI ':i 1 'il'U tl'l~ihl'J~ I~l ~ llJ 1 flH fll ':i l~l'Ji'l'l1lJ<fl ~1'W 1'W 268 ~lBV1'l ~lJJl ':i t1V1 ':i l'il'W'UI~B 
'" 
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syncytial virus ~~tJlJfff~l'ltllJlf1~~~ ~ltJltJ 107 1'l1mh.:J ~~~~tJ~mJi:l~ 39.93 'Hl.:Ji:l.:JliJ 1~wl 

adenoviruses ~ltJltJ 62 I'lTtlcJN ~~~~tJ~'tltJi:l~ 23.13, influenza virus type A ~ltJltJ 19 1'l1'tlcJl.:J 

c:. ~I ~ 0 COl I .Q ~I ~ 
fl~~lJtJ1'tltJi:l~ 7.09, parainfluenza virus type I 'iJltJltJ I 0 ~1'tltJ1.:J fl~~lJtJ1'tltJi:l::; 3.73, 

o QI' a. ~I 'JJ
parainfluenza virus type 3 'iJltJltJ I 0 ~1'tltJ1.:J f1~~lJtJ1'tltJi:l::; 3.73, parainfluenza virus type 2 

Q Q.I I .Q ~I g) 0 Q) I a. ~I 'JJ 
'iJltJltJ 2 \9l1CltJ1.:J f1~llJ'W1'tltJi:l::; 0.75 lli:l::; influenza virus type B 'iJltJltJ 1 \9l1CltJ1.:J fl~llJtJ1CltJi:l~ 

," " 
0.37 ~llJrh~tl (~.:J1iJVi 3-8) tJClmllf1-U fflm111~n'iJl'ltlf111~~I~'tllJfffff'tl.:J'lfi1~l'l~'tllJtltJl~ 

" 
, " 

~ltJltJ 31 1'l1'tlcJl.:J ~~I~tJ~CltJi:l~ 11.57 (~lH~Vi 2) iY~riltJ'lJCl.:JI~'tll1fm1'tl hfl'ltJ1::;tltl'Vll.:Jl~tJ 

mtJ'l'iJriltJril.:J'ltJl~f1mtJl:UlfltJ 5 tJllff~.:J~.:J1iJ~ 12. ~ 

" I'Inl ,:!'fl2 1'Ii:lf111f1J l'ill'ltll91Cl l1fm1'tl hfl'ltJ1::;tltl'Vll.:J~~mntJ'l'il~ltJ1TI viral culture, direct 

fluorescent antibody assay 1m::; multiplex realtime RT-PCR 

Direct fluorescent Multiplex realtime 
Viral culture (n) 

antibody assay (n) RT-PCR (n) 

Total specimens 268 268 268 

Positive specimens 116 130 180 

Influenza virus type A 4 8 19 

Influenza virus type B 0 2 1 

Adenovirus 12 14 62 

Parainfluenza virus type 1 7 9 10 

Parainfluenza virus type 2 I 4 2 

Parainfluenza virus type 3 8 9 10 

Respiratory syncytial virus 89 97 107 

Mixed infection 5 9 31 

lrim~'illJU! 1~1I1tJ'l tJll~i:l~'lil.:JmtJ l'l'l.J':ll~lIJtJ!~f1mtJ 0-1 tJ fflmJ 11m l'iJl'ltll~Cl 'bfff 
q; CI q; QI 

I Y & Q 9J g), d d .J 1ij Q) I 'JJ & a. 'j)

'tltJ1.:JtJCltJ'YItJ.:J'lftJ~ HltJi:l::; 67.86, rJlIltJ!~f1mtJ 1-2 tJ ml'ill'ltll'lf'tl !J1ffCltJl.:JtJCltJ'YItJ.:J'lftJm'tltJ 
<u • 

g}r d d d. Ifj Q.I 1 9J .:9 a. 'j) 'j)1 d
i:l~ 67.50, l'I:UltJ!~f1mtJ 2-3 tJ \9lJl'ill'ltll'lf'tl !11ff'tltJ1.:JtJ'tltJ'YItJ.:J'lftJ~J'tltJi:l::; 60.00, 1'11IltJ!~f1mtJ 

'tI <II 'U II 

c:l ~ lrJ Q) r 9J & a. 9J 'j)1 d c:l .J 
3-4 tJ f1Jl'ill'ltll'lfCl !JJffCltJl.:JtJ'tltJ'YItJ.:J'lftJ~JCltJi:l::; 73.68 lli:l::;rJlIltJ!~f1mtJ 4-5 tJ f111'ill'ltll'lf'tl 

<u • 

l1fffClcJl.:Jt!'tltJ'YI~.:J'lfi1~~'tltJi:l::; 55.56 (~iJ~ 13) l'ltlll respiratory syncytial virus l~tJl1~ff~l'ltl 

iJ'tltJ~~~ltJI~f1~iJm~ 0-4 tJ '''Itlm~tJ~'tltJi:l::; 30-50 adenovimses l~tJl1~ff~l'ltll~iJCltJ!~tJ 
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~'U~'lJf1'tl,:j 'V'l'lJm~tJ~tltJ~~ 20-30 !'vi l"ln'Wl'Wl'Jfl'lf1,:jtll~ influenza virus type A 1~'W"hff1'~'V'l'lJl~ 
, ,"

1Jtlm~'U~'U~'lJf1'1~ 'V'l'lJm~tJ~tltJ~~ 6-91~tJNlhtJViiifll'J~~H9itl IFY-A -IT1'Ul11ui (~tltJ~~ 84.2l)
~ u 

1~'Ul~fl~iitll~ 0-2 tl parainfluenza virus type t 'V'l1Jm~tJ¥mJ"~ 3-5 1~tJ~lJ1tJ~iifl1'J~~!~tl 
, 9 ''J} ~I oj .d d -:::'1 .d 'J}

PIY-\ f1'1'U ~m1J ('JtltJ,,~ 90) llJ'UI~fl'Vl~tll~ 0-2 lJ parainfluenza virus type 3 'VmllWtJ'JtltJ"~ 3-6 

1~tJrrlJ1tJ~iifll'J~~I~tl PIY-3 vf,:j11~~I~'Ul~fl~iitlltJ 0-2 tl ('JD~ \4)
~ • <u 

~ Influenza virus 
9.0% 

A 
• Influenza virus 

B 
Ll Adenovirus 

29.4% [II Parainfluenza 
50.7% virus 1 

~ Parainfluenza 
virus 2 

[J Parainfluenza 
virus 3 

o Respiratory 
syncytial virus 

~ 

160 
140 
120 
100 

80 
~ 60 

40 
20 

0 
0-1 1-2 2-3 4-53-4 

Age (Year) 

, " 
~ 
-aDfi 13 ~1'U 1'U~1mjl,:jVim1'iJ'V'l'LI !9itll1f f1'1'Ull~"~'lf1,:jtlltJ. 
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70 


60 


50 


~ 40 

~ 30 

20 r- ­ r"f- ­f- ­

10 tI f-­ f- ­... .... I.
.. .­ rL r-1o 
0-1 1-2 2-3 3-4 4-5 

Age (Year) 

• 	 Influenza virus type A E1lnfluenza virus type B 0 Adenovirus 

• 	 Parainfluenza virus type 1 • Parainfluenza virus type 2 lEI Parainfluenza virus type 3 

• 	 Respiratory syncytial virus 

. 	 ~ 

djm~'illJwlNlbfJ~ll!'Uf1\91111f11Jli1'ilQfJhfl 'V'I1r:h 1'UflrillNll-:W i Jfl'tJtl~1J111 (r1\1'\111~
<u q <u 

.c::I ..::lo J d 0 ..::lo d 9J 
237 J-W) IPlJ1'il~1Jllf11JIPl~!'lftl respiratory syncytial virus lllfl'Vl~~ 'ill'U1'U 102 JlfJ fl~!ll'UJtlfJtl~ 

ilL I II] ~ , 	 "" ~I ~0

43.04 Jtl\ltl\l IlJ I~l!fl adenoviruses 'ill'U1'U 51 JlfJ fl~!lJ'UJtlfJtl~ 21.52, influenza virus type A 

~l'U1l1 16 JlfJ fl~!t1'U~tlfJtl~ 6.75, parainfluenza virus type 3 ~l'U1'U 8 JlfJ fl~!t1'U~tlfJtl~ 3.38, 

parainfluenza virus type 1 ~l'U1'U 5 JlfJ fl~!t1'U~tlfJtl~ 2.11, parainfluenza virus type 2 ~l'U1'U 2 

~~I9J 	 0 ..::lo~~I9J OQ../

JlfJ fl~!lJ'UJtlfJtl~ 0.84 l!tl~ influenza virus type B 'ill'U1'U 1 JlfJ fl~!lJ'UJtlfJtl~ 0.42 IPllllm~1J 
~ . 	 . 

ff~ri1'U "lJ tl\l!~tll1rffl1!1j'U m!'l1lPl"lJ tl\l i Jfl'tJtl~1J 111I 'U!~flmfJ l:Ulfl 'U 5 ill!ff~\I~\lJ'tJl1 15 
q 	 q <u 

9% 

28% 

54% 

4% 

o Influenza virus type A 

• 	 Influenza virus type B 

o Adenovirus 

o Parainfluenza virus 
type 1 

o Parainfluenza virus 
type 2 

o Parainfluenza virus 
type 3 

• 	 Respiratory syncytial 
virus 
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~ ~ 

'h.Jfl~:lJ vr1l1tJ h fl fl ~ tl~!~tJ~!l~~ 'Vi lJtl~ 1J:lJ e)fmfU (,}1~'Vi:lJ~ 13 'j 1tJ) ~ 'jJ\)'V'l 'lJii fll 'j ~m9ftl 
q " 

o .:::), ~I 'j) 0 -=l ~I
parainfluenza virus type 1 \)l'WTW 3 'jltJ fl~!lJ'W'jtltJlJ~ 23.08, adenoviruses 'll1'W1'W 3 'jltJ fl~!lJ'W 

'j) 0 Q ~I 9J 
'jtltJlJ~ 23.08, influenza virus type A \)l'W1'W 2 'jltJ fl~!lJ'W'jtltJlJ~ 15.38, parainfluenza virus type 

o .0::::. ~I 'j) 0 Q ~I 9J
3 'll1'W1'W 2 'jltJ fl~!lJ'W'jtltJlJ~ 15.38 !l1J~ respiratory syncytial virus 'll1'W1'W 2 'jltJ fl~!lJ'W'jtltJlJ~ 

15 .38 b1~ riTW 'U tl~!~tll1~bY~!~'W bYl!'Yi ~'U tl~ 1'j fl fl~ tl~!~tJ ~!!1J ~ 'Vi 1J tl~lJ:lJ e)fl!bY'lJ"l 'W !~fltll tJ 1~ !f1'W 
q • 

~ Influenza virus type A 

o Adenovirus 

ITD Parainfluenza virus 
type 1

17% 

EI Parainfluenza virus 
type 3 

o Respiratory syncytial 
virus25% 

o Q ~I 9J 0 Q ~I 'j)

'll1'W1'W 3 'jltJ fl~!lJ'W'jtltJlJ~ 33.33 !!1J~ respiratory syncytial virus 'll1'W1'W 2 'jltJ fl~!lJ'W'jtltJlJ~ 

'll1'W1'W 5 'jltJ fl~!lJ'W'jtltJlJ~ 55.56, parainfluenza virus type I 'll1'W1'W 2 'jltJ fl~!lJ'W'jtltJ~~ 22.22, 

22.22 

" ~ 
1'Wfl~:lJvr1l1tJhm11Jtl~1J:lJe)fl!bY'lJ ('Yl~'Vi:lJ~ 9 'jltJ) ~'j1'll'V'l'lJiifll'j~~!9ftl adenoviruses 

q " 

o Q ~I 'j) 0 Q ~I 9J 

o Q ~I 'j) 0

influenza virus type A 'll1'W1'W 1 'jltJ fl~!lJ'W'jtltJ~~ 11.11 !!1J~ respiratory syncytial virus 'll1'W1'W 

Q ~I 'j!

1 'jltJ fl~!lJ'\.J'jtltJlJ~ 11.11 

!ritl!Wfl~'ll1'jUnvr1l11..1!~fl"l'WU~1J~!'V'lft "l'Wfl~:lJvr1l1t1!'V'lft'lfltJ (~~'Vi:lJ~ 163 'jltJ) ~'j1'll'V'l'lJ
" . " 

l~tJ respiratory 

o Q ~I 'j) 0 Q :::1
adenoviruses 'll1'W1'W 47 'jltJ fl~!lJ'W'jeJtJlJ~ 28.83, influenza virus type A 'll1'W1'W 13 'jltJ fl~!lJ'W 

~tltJlJ~ 7.98, parainfluenza virus type 1 ~1'W1'W 6 'jltJ ~~!~'W~tltJlJ~ 3.68 , parainfluenza villls 
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~l'WTW 68 'J1fJ ~~!~'W~()fJ~~ 64.76 1m) respiratory syncytial virus !rl'W11i'bY~~'U1I1f)~b!~ 

~1'W1'W 45 'J1fJ ~~!rl'W~()fJ~~ 42.86 'J()~~~hJ I~Utl adenoviruses ~1'W1'W 15 'J1fJ ~~!rl'W~()fJ~~ 

14.29, influenza virus type A ~1'W1'W 6 'J1fJ ~~!rl'W~()fJ~~ 5.71, parainfluenza virus type 1 ~1'W1'W 
"'~I~ 0 "'~I~

4 'J1U fl~!lJ'W'J()fJ~~ 3.81, parainfluenza virus type 3 'il1'W1'W 4 'J1U fl~!lJ'W'J()U~~ 3.81, influenza 

o ~~I9J 0 at. 

virus type B 'il1'W1'W 1 'J1fJ fl~!lJ'W'J()fJ~~ 0.95 U~~ parainfluenza virus type 2 'il1'W1'W 1 'J1fJ fl~ 

?I ~ 0 '" 

!lJ'W'J()U~~ 0.95 ~mJm~'U 
. ~ 

dj()-w 'il1'JW 1~1'W1'W~lhu1'Wu~~~GJf1~\I()~1J ~'lJ'j1~\9l'J1f)1'J1l1U~1fJ1'Jfl~~!9f()11i'bY \I ()~
<u 

., I & d .c::i ci Q.lQ tI I.::S ~ r .& d .c:i .d Q.lQ 0'I I

q~H'W91~!1I'W 'lf1~'Vl1J~'U\9lf)1'JW ~~ b!~ U~~'lf1~ 'Vl bY() ~ fl ()'lf1 ~ q~ '\1'W 1191~!11 'W 'lf1~'Vl1J ~'U\9l f) l'JW ~~ . ~ 

'J()~~~1I1 (~'lH117) ff1'\1i''Uf)1'J~~!9f() respiratory syncytial virus ~'U~f)1'J'J~'U1~m~1~1'WGJf1~q~ 
~ . . 

~'W\I()~~~ 2 il'¥iVi1f)1'Jffmn 1~fJ~~,r~f)1'Jtu~~b!~1'W GJf1~!~ ()'W m f)tl1fl1J~~n'W fJ1U'W (~'l1'¥i 18) 

ff1'\1i''Uf)1'J~~!~() adenovirus ~'Ul~!n()'U\9l~()~~~il u~~~,r~f)1'Jill~~b!~1'WGJf1~q~~'W U~~~~ . ~ ~ 

'J()~~~1I11'WGJf1~q~'\1'W11 (~'l1'¥i 19) f)1'J~~!9f() influenza virus type A ~'U'J~'U1~il~~ 2 fl i'~ ;] () ~ 
~. . 

~,r~f)1'J ill~~b!~1'W GJf1~q~~'WU~~~~'J() ~ M 1J 11 'W GJf1~ t)~'\1'W 11\1 () ~~~bY()~1J '¥iVi 1f)1'J fff)lll (l 'l1'¥i 

Q~ cS GJ~ GIrl G).cS d 
20) f)1'J\9l~!'lf() parainfluenza virus type 1 ~'U1Jf)1'J'J~'U1~ !'W!~()'Wf:)1Jfl1~'W1HQ~1~ !'Wllmf)'Vl . ~ 

Vi1f)1'Jfff)lll (l'l1'¥i 21) f)1'J~~!9f() parainfluenza virus type 3 ~'Ul~'l1'J~'l1'J1fJ1'WGJf1~q~~'Wu~~q~ 
". . 

'\1'W 11\1 tl~~~bY()~il'¥iVi1f)1'J fff)m ('J
<u 

'l1-vi 22) 

40~------------------------------------------------------------

30+-----------------------------TT-----------------------------­
20~~--------------------------~--------------------------~ 

;'J '1'0'1 . 2550 • tI " .1'1 . 2551 O;'J " . 1'1 . 2552 

. . " 
l'l.Hl17 ~1()~1~'¥i\9l'J1'il~'U!9f()11i'bYtl () !':ifl1'W'J~'U'U'Vll~!~'WmfJh1'Wu~~~!${()'W 
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zo.-------------------------------~------------------------------_, 

15+-------------------------------~------------------------------wn 

10 ~~__------------------------~~__~--------------------------~ 

5 ~~__.r~--------------------~~__~__~--------------------.r~ 
O ~~~~~~~~~~~~~~~~~~~~~~~~~ 1f~ UI a l'>.N JJ f! ,.,~ t. .~. (~ t; . 

II tI '1'01. 2550 • tI '1'4.1'1. 2551 o TI '1'01. 2552 

~tJ~ 18 1Pl1tl{h-!l~1'l'J1'il'VrlJ Respiratory syncytial virus i'W!!~[l~!~m.j 

.•. .11 .1111 •••• . .1 .•. 1.11 , I, , , , , • • i , , i • i 

"'''. • ''''. n.o. "-A, ~~ U•• " .A_. __~________________...I )J~ n~. ~~ n·ll. 0':" oj , ,: nrl fij"', .i.:' 

III r;hilEh"vtIil11"1VnJ Adenovirus I 

II tI 'l'UlI. 2550 I t1'1'01. 2551 o ;'j '1'01. 2552 


.I.•.•--------,----­~ i---I------------- I , I ,I " 1-,---------------.I I 

1. "'1i1U,,,vtil11"1V1lJ Influenza virus type A I 
I • tI VI .1'1 . 2550 I tI VI.I'I. 2551 o tI VI .1'1. 2552 

~ CV~ ~ ~ QJ t::l 4 iI QQ 

m'fl1"jflfllllfJWj;flJ1JVlA'\l'Yn~'tI8.,'jfl1·H'I"j11l1'1.H)'\UJfl1·H;1~U~8 influenza virus type A Yl1t11ti 

multiplex realtime RT-PCR 
Q.I I Q.I " Q.I I ~. :v <I::::U::::S 

'illf)f)l'J1'l'J1'il1'l1tl£JWYI-!l'l1lJI'l268 1'l1tl£Jl-!l!'VHll'ln'il'l1l influenza virus type A 1'l1£J11i 

cSQ.J J Q.,Q 1fI~ Q.IQ.I I 

mUltiplex realtime RT-PCR V1'W\PJJ'Ul"lJ'W!W~11ilJll'l'Jll'U bl'l~[l'IJ1f)I'lHf)'WnlJ 7 1'l1tl£Jl-!l!![l~ 

1~~[l[l'IJI'l'J-!lti'W'J1lJ 249 1Pl1tl~l-!l !![ldi 12 1Pl1tJ~l-!l~1~~[l'IJ1f)'illf)f)l'J1'l'J1'il~1£J1fi multiplex 

realtime RT-PCR !!~1~~[l[l'IJ 'illf) f)l'Jl'ln'il~1£J1filJll'l'Jll'W !~m.'hIPl1tJ ~l-!l~ 1~~[ll'ln'il 111 
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v •
3J Q.I..cS 0 ~ Q.I 91 .c::I 

~H)~flm)\lfl'W'WlJTYl1fl1'jm1'HJ'WtJ'W~1tJ commercial monoplex realtime RT-PCR 'VlIW.i1l1 matrix 

gene !'\1ijtl'Wtl'Wu~l~ primers U~:i: probes ~U~fl~l\ltliJ~l~l'W multiplex realtime RT-PCR J:.H'I 

"I' '" '" ~ q~ 0
lJ'j1flU11fl1'j~nl1tJ'WtJ'W~1tJ commercial monoplex realtime RT-PCR b'l1V-1~iJ1fl111'W1'W 4 

'" • • "" '" , 'I ~?I Ci" 1 \Ii ~ , .d '" ,J
~1tltJ1\l ff1'Wtlfl 8 ~1tltJ1\l b'l1V-1mlJ'W~'U l1\lUlJ~V-I~ b~11 multiplex realtime RT-PCR 'VlVl~'W1'IJ'W 

v 

~'j111!~V-I~iJ1fll1~\lnlJ 11 ~1mh\l ri1'W~fl 8 ~1tl~1\l~tl11~~W..miJ1flm\l 'Wtlfl111fllJ VI'U11fl1'j 
v 

'jJ ~ .c:tllJl.c:1 

~'j111~1tJ11i multiplex realtime RT-PCR 'W blJlJf'm"iJ"1\l~M 

"" 0' ~ ~ ~ , ~ """" 111fl fll'.i1~ fI 'j 1:i:'I1'IJ tllJ ~'IJ 1\l ~ 'W VI iJ 11 fl1'j~ n 11'111 influenza virus type A ~1tJ11i 
OJ 

dQ.l Jd.::::!, 1s] IQ.lj) Q' 

multiplex realtime RT-PCR 'VlVl~'W1'IJ'W'W lJfI1f111lJ n (sensitivity) ~'Vl1mJ'jtltJ~:i: 100.00 lJfI1 

o IQ.l3,J.c:1 1Q.J9I 

fl11lJ111~Vl1:i: (specificity) ~'Vllfl'U'jtltJ~:i: 96.89 lJ positive predictive value (PPV) ~'Vllfl'U'jtltJ~:i: 

.c::I I Q.I jJ Q , I 0 

57.89lJ negative predictive value (NPV) ~'Vl1fliJ'jtltJ~~ 100.00 U~:i:lJfI1f111lJ!!lJ'WtJ1 (accuracy) 

I Q.I 3J d 

~'Vllfl'U'jtltJ~:i: 97.01 (~1'j1\l'Vl 3) 

2+-----------------~----------------------------------------------~ 

I • tJ VUlI . 2550 • tJ VUlI. 2551 o tJ VU'I. 2552 

ltJ~ 21 ~1tl~l\1~m111Vl'U Parainfluenza virus type 1 l'W!!~~:i:~~tl'W 

1~----~~__~--~11~1~__1--~ 
0 t=~~~~~~~~~~~=:~~~~i ~~~ '' ' '~~~'~~~ 

t1... ii f!. UJ. IJ. n ~l Jf t·, n n ~ iii. h ~ 

tJ '\"i .PI. 2550 • tJ '\"i .PI. 2551 o tJ '\"i .PI. 2552 

..... .... ..... .... ~u-"! 

~tJfi 22 ~1tl~1\l~~'j111Vl'U Parainfluenza virus type 3 ''W!!~~:i:~~tl'W 
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-
l\l~fI n'i'lfl'tl UH1Hfll1JYI!il TI 1~'lJ Mfll 'jYl 'j 1'l11'lH)'iU'J fll 'j YI~I'IH) influenza virus 

"~ vt:::to QA Q.I at. ~ 

multiplex realtime RT-PCR 
~ ~ I ~ ~ ~ 

'il1f1m'J~'J1'il1911mil~Vl~1111~ 268 ~1tltJ1~t'VH)\9l'J1'il'l1l influenza ViruS type B ~1tJTIi 

multiplex realtime RT-PCR ~vr'ilJ'W1~l.HW~Th:lJl\9l'J~1'W "l~~H'H'l'U\9lHO'W'J111 2651911mil~ ttl:1di 

I 1911mil~~"l~~W'U1f1'il1f1m'J~'J1'il~1tJTh multiplex realtime RT-PCR tt~"l~~l:1l:1'U'il1f1m'J~'J1'il 
.. " 

~1 tJ lTI 11 1\9l 'J ! 1'W t iJ tl U11911 tl ti 1 ~ Vi "l ~Vll:1 \9l 'J 1 'il 111 bY tl ~ flll tl ~ O'W iJ 11 1 vl1 f11 'J \9l 'J 1 'il V'W eJ'W ~1 tJ 

ci'l v ci ,., ci'l v'l 
commercial monoplex realtime RT-PCR 'Vll'lf primers ttl:1~ probes 'Vltt\9lf1\9l1~f1'U'VlI'lf I'W multiplex 

01' "" ., v oj
realtime RT-PCR Vll:1lJ'J1f1~11m'J\9ln'iltJWJ'W~1(J commercial monoplex realtime RT-PCR f1 

'Iv , .,a. 01 II] v' ci., J1 II] v "" 
I'l1Vll:1'U1f1t'lf'Wf1'W 'il~ttlJl:1Vll:1 !~11 mUltiplex realtime RT-PCR 'Vl'W'ilJ'Wl'U'W\9l'J1'il !~Vll:1'U1f1'il'J~'J111 

., . 
I 1911tlti1~ 1~tJ111JJ~l:1'U1f1l:11~tl;'1tJ 'Wtlf1'il1f1l'l JJ 2 1911tlti1~Vi1~Vll:1'U1f1'il1f1f1l'J\9l'J1'il'Yi1tttl'W~t'il'W 

11]" 'II] v Jl II] ., v ""'" 
'Utl~ !1'JbY tt\9ll~Vll:1l:1'U'il1f1f1l'Jt'W1~tWf1t'lftl n'JbYtW~f1l'J19l'J1'il~1tJTIi mUltiplex realtime RT-PCR 
.. ., 

tiJ tlU11911 tl ti 1~Vi"l~Vll:1 \9l 'J 1'il 111 bYtl ~ fllltl~ O'W l'l :IJl'Vll f1U I9l'J 1 'il V'W eJ'W 'Pi'1 tJ commercial monoplex 
I 9.J 0 I ~ ~ 'J} c:9. 

realtime R T -PCR 'W 'U 11 "l~ Vll:1t11 'W l:1'U ttbY~ ~11m'J \9l 'J 1 'il 'H 1tttl'W \9lt 'il'W 'W 'W 111 Vll:1'U 1f1l:11 ~ 'il ~ ttUl:1 

" 
Vll:1 "l~11f1l'J\9l 'J 1'il~1tJTh multiplex realtime R T -PCR iJl~~l:1l:1'U 'il'1 ~n1l 267 1911tlti1~ 1~(1111ii ~l:1 

. . 
tijtl~'il1f1iiI911tlti1~Vi\9l'J1'il'W'U inf1uenza ViruS type B t-WtJ~ 1 1911tlti1~ ~~111tll'ilvl1m'J 

., 
ltm1~"yf.ltIH1'1Illii'Utl~ multiplex realtime RT-PCR 1'Wf1l'J\9l'J1'illiJ'il'ii'(Jf1l'J~~t9ftl influenza virus 

type B 1'Pi' 

~ Q..,It:~ A A Q.I A 4!:!" 'lI QQ 

I\l~ fin 'i'l fI'tll fJ W(;fll1J Yllil TI l~ 'lJ el-l fI 1'3 YI 'j 1'l11'U. 'lIiltl fin \fIyH'lHI adenoviruses ~ 1t11ti multiplex 

realtime RT-PCR 
iI Q.I I ..dt 'j) ~ 

'il1f1m'J\9l'J1'il1911tltl1~Vl~1111~ 268 \9l1tl(Jl~tl~tlI9l'J1'il111 adenoviruses ~1tJTIi mUltiplex 

ci ., J1 = II] v ., ." II] v 
realtime RT-PCR 'Vl'W'ilJ'W1'U'Wttl:1:tTIi:lJl\9l'JJl1'W !~~l:1'U1f1\9l'J~f1'W'J111 11 \9l1tl(J1~tW:t l~~l:1l:1'U 

\9l'J~o'Wn1l 204 1911tltl1~ tW~ii 51 1911tlti1~~1'Pi'~l:1'U1f1'il1f1f1l'J\9l'J1'il~1tJTh multiplex realtime 
.. " 

RT-PCR tt~"l~Vll:1l:1'U'il 1f1 f1l'J \9l 'J 1'il~1tJTh:lJl\9l'J ~ 1'W tiJtlU 11911tlti1~ Vi 1~Vll:1 \9l 'J 1 'il 111 bYtl~ fllltl ~ O'W iJ 

o ~ Q.I 'iJ cl Ci (V , 

1I1'Vl1f1l'J\9l'J1'il(J'WtJ'W~1tJ commercial monoplex realtime PCR 'Vl19l'J1'il hexon gene !'H1Itl'Wf1'WU\9l 

1~ primers Ul:1:t probes ~!!\9lf1~l~o'U~l'lfl'W multiplex realtime RT-PCR Vll:1U'J1f1~11f1l'J\9ln'il 

£j'WeJ'W~1(J commercial monoplex realtime PCR 1~Vll:1'U1f1~1'W1'W 30 1911tltl1~ ff1'Waf1 21 1911tltlN 

'I 'J):;ll a. 1 11 v ' ci ., J1 II] v ""0 

l'H~l:1tlJ'Wl:1'U 'il~ttlJl:1Vll:1 ~11 multiplex realtime RT-PCR 'Vl'W'ilJ'W1'U'W\9ln'il !~Vll:1'U1f1'ilHn1l 41 

1'i1tltl1~ ff1'Waf1 21 1'i1tltl1~Gtll1t~'WVll:1'U1f1l:1J~ 'Wtlf1'il1f16 'W'Ul1m'J19l'J1'il'Pi'1tJ1TI multiplex 

.c::! "G] 3J Q.I I 

realtime RT-PCR 'W I11Vll:1l:1'Ul:11~ 2 \9lJtltJl~ 
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.:=:!\ ~9J 9J 'j) I 9J Q..:::1 

'il1f1f11"J1lm1~11'\Jt)lqJ~'lJ1-:J\9I'W 'I"j'U11 f11"J\9I"J1'il111 adenoviruses ~ltl1li multiplex realtime 

d<V J~dl tq IQl9J 0::::11 0 

RT-PCR 'Vl'l"jWl'W1'IJ'W'W lJ1'l1'f11UJ 11 (sensitivity) 1'Vl1f1'UH)tI~~ 95.35 lJ1'l1'f111lJ'il11'l"j1~ 

I G.I 'JJ d 1Q/9J d 

(specificity) 1 'Vllf1'U"Jt)t1[1~ 90.67 lJ positive predictive value (PPY) 1'Vllf1'U"Jt)t1Cl~ 66 . 13 lJ 

1<v9J dl 10 IQ.l91 

negative predictive value (NPY) 1'Vl1f1'U"Jt)tlCl::; 99.03 HCl~lJ1'l1'f111lJHlJ'Wtl1 (accuracy) 1'Vl1f1'U"Jt)t1 

d 
[1::; 91.42 (\9Il"J1-:J'Vl 3) 

c:! ~ .t::::lt. at. V .t:::l ~" \I .ct..ci 

~Htfll';jfffl'HlfJW"lJllVU'il'Yil~'lJf)~fll';jVl":i')1l11H)~UJfll';jVl~I'lH) parainfluenza virus type 1 ~1t11fi 

multi lex realtime R -PCR 
v ' 

Q.I I Q.I Q.I I ~ 9J ~ 
'il1f1f11"J\9I"J1'il\9l1t)tI1-:J'Vl-:Jl1lJ~ 268 \9I1t)tl1-:J1'l"jt)\9I"J1'il111 parainfluenza virus type I ~ltlTfi 

d Q.I J Q.e::! If] 9J Q.I Q.I I 

multiplex realtime RT-PCR 'Vl'l"jWl'W1'\J'WUCl::;llilJlm~1'W !~vW'U1f1\91"J-:Jf1'W"J1lJ 6 \9I1t)t11-:JIW::; 

lflt:.JClCl'U\9I"J-:Jn'W"J1lJ 257 ~leJ~l-:J UCl~lj 4 ~leJ~1-:J~1fl~[1'U1f1'illf1f11"J\9I"J1'ilfl1tllTI multiplex 

realtime RT-PCR H~ 1fl~[1 Cl'U 'il1f1 f11"J \9I"J 1'il fl1 t1iTI lJl\91 ';j ~ 1'1..1 l~ml1~1eJ~1-:J~ 1flt:.J[1\91 "J 1'il hi 
v , 

9J Q.I d 0 ~ IV 9J 0'[91
ft'eJ~'fICleJ-:Jf1'W'WlJl'Vl1f11"J\9I"J1'iltl'WtI'W~ltl commercial monoplex realtime RT-PCR 'Vl 'II primers 

UCl~ probes ~U\9lf1~l-:Jn'U~'[i',['W multiplex realtime RT-PCR ~mh1f)[]11f11"J\9I"J1'ilVwj'Wfl1tl 
'JJ 0 <V I I cj Q.I I 9 9J ~l 

commercial monoplex realtime RT-PCR '[ 11~Cl'U1f1'il1'W1'W 1 \9I1t)tl1-:J ft'l'WeJf1 3 \9l1eJtl1-:J 111~Cl!lJ'W 

dl ,I lIJ91' dOJ J lIJ91 "" OJ' 

Cl'U 'il-:JU1JCl~Cl b~ll multiplex realtime RT-PCR 'Vl'l"jWl'W1'IJ'W\9I"J1'il b~~[1'U1f1'ilH"J1lJ 7 \9l1eJtlN 

ff1'Waf1 3 ~1t)~1-:JtleJl111J'W~Cl'U1f1Cld-:J 'WeJf1'il1f16 'I"j'Ul1f11"J\9l"J1'ilfl1tllTI mUltiplex realtime RT­

" 
PCR ij'[t1'~[1Cl'Um-:J I ~leJ~l-:J 

~ ~9J 'jJ 9J I 9J C).d 

'il1f1f11"J1lm1~11'IJt)lqJCl'IJ1-:J\9It.j 'I"j'U 11 f11"J\9I"J1'il111 parainfluenza ViruS type 1 ~ltl1li 

dOl J.Jdl lfl 1Q/9J dl 
multiplex realtime RT-PCR 'Vl'l"lWl'W1'IJ'W'W lJ1'l1'f111lJ n (sensitivity) 1'Vl1f1'U"JeJVCl~ 87.50 lJ1'l1 

'fI11lJ~1l'\>~1::; (specifIcity) I'vi1n'U~eJtlCl~ 98.85 lj positive predictive value (PPY) l'Yi1n'U~eJtI[1::; 

70.00 lj negative predictive value (NPY) I'vi1n'U~eJtlCl~ 99.61 UCl~lj~1'f111lJHJJ'Wth (accuracy) 

IQI'jJ .d 
1'Vl1f1me)tlCl~ 98.51 (\9I1"JN'Vl 3) 

.::! ~ Clo Clo V .t:::It. ~" cv Ct.d, 

~Hml';jfff)'H lfJtlmlJllVlI'il'Yil::;'Uel~ fll';j VI';j 11l1Ull'ilti fll';jVl~I'lI f) parainfluenza virus type 2 ~1t11fi 

multiplex realtime RT-PCR 

Q.I I QI " Q.I I ~, 9J ~ 
'il1f1f11"J\9l"J1'il\9l1t)t11-:J'Vl-:Jl1lJ~ 268 \9I1eJtlNI'l"jt)\9l"J1'il111 parainfluenza virus type 2 ~1t1Tfi 

dQ.l ~ =ct tfj9J <V QI I d 

multiplex realtime RT-PCR 'Vl'l"jWl'W1'IJ'WUCl::;11ilJl\9l"JJ!1'W b~~ClCl'U\9IHf1'W"J1lJ 265 \9l1eJtl1~ H[1::;lJ 

2 ~leJ~1-:J~1fl~Cl'U1f1'il1f1f11"J\9l"J1'ill'lltlTh multiplex realtime RT-PCR U~1fl~Cl[1'U'il1f1f11"Jm1'il 
" " 

1'l1 tllTI lJ 1 \9l "J ~ 1'W IiJ eJ tJ 1~1 eJ ~ 1 -:J Vi 11'l~ Cl \91 "J 1 'il1lJ ft' eJ ~ 'fI ~ t) ~ n'W .u lJ 1 'Vi' 1 f11 "J \9l "J 1 'il V'W iJ'W 1'l1 £.I 

commercial monoplex realtime RT-PCR ~'[i' primers UCl~ probes ~U\9lf1~l-:Jn'U~'[~'W multiplex 

,I' "'" 91 '[91OJ

realtime RT-PCR ~nlJ"J1f1[]11f11';j\9l"J1'iltl'WtI'W~ltl commercial monoplex realtime RT-PCR 11 
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~fl'U1fl~l'W1'W 1 \9ll'El~1'lUfl~hrmlfl'U~1'W1'W 1 \9l1eJ~1'l ~'lmh~fll'Pll1 multiplex realtime RT­

PCR ~'iWl'W1~'W1'l~1'1l1'Pl~fl'U1fl'll1'l~1lJ 1 \9l1eJ~1'l ufl~hr~fl'U1flfl1'l 1 \9l1eJ~1'l 'WeJfl'lllfl~ 
'V'I'Ul1fll~\?I~1'1l'Pl1t1n multiplex realtime RT-PCR 1,r~~fl'U~1'l~1'W1'W 1 \9l1eJ~1'l 

!~eJ'l'lllfllJ\9l1tl~1'l~1'l~1'1l'V'l'U parainfluenza virus type 2 !V1t1'l 2 \9l1eJ~1'l ~'lI11tl1'1l'V\'lfll~ 
" l!'fI~l~'YffJrub1'lJ'U11'IJeJ'l multiplex realtime RT-PCR lWfll~I'l~1'1l1il'llQtlfln~~!9}eJ parainfluenza 

virus type 2 "l'Pl 

4 ~ a.t.a.t. Q..I at ~" 
f-Hl fll1f1 fl'lll fltlHUJ'UViAU ~ 1~ 'U~.:J fll1 Vl111l11HliU.Ifll ~ VI vU'lI ~ arain fluenza virus 

multiplex realtime RT-PCR 
Q..II~ Q,l1 dt 'j)-Q"d 

'Il1flfll'JI'l~1'1l\?l1eJtl1'l'Vl'll1lJ~ 268 \?I1eJtil'l!'V'IeJ\?I~1'1l111 parainfluenza virus type 3 ~1t111i 

.:::1QJ J lfJ~ IQ.d Q..I Q.I

multiplex realtime RT-PCR 'Vl'V'lWl'W1'IJ'W!W ~ 11ilJ1\?1'J~1'W !~~fl'U1flI'lHfl'WnlJ 7 \?I1eJtl1'lU~~ 

1'Pl~~~'U\?IHn'WnlJ 257 \9ll'El~l'l Ufl~lJ 3 \9l1eJ~1'l~I'Pl~fl'U1fl'1l1flfll'JI'l~1'1l'Pl1t1n multiplex 

realtime RT-PCR UI'l"1 'Pl~fl fl 'U 'Ill flfll~ \?I 'J 1'1l'Pl1t11TI lJll'l 'J ~ 1'W !ri eJt.J1\9l1tl ~1'l~ 1'Pl~fl\?l~ 1 '0111 

" 0fJ) Q.I d 0 ~ Q..I 'j} d9 'j} 

b1'eJ~'fIfltl'lfl'W'WlJl'Vl1fll'JI'l~1'1ltl'WtI'W~1t1 commercial monoplex realtime RT-PCR 'Vl ~'15 primers 

Ufl~ probes ~!!l'lflI'l1'ln'U~1'J51'W multiplex realtime RT-PCR ~fl'LI'J1fl!)11fll'Jl'ln'll~'WI:r'W'Pl1t1 
'1'li t • dl ~I "l'li'OJ

commercial monoplex realtime RT-PCR m~fl'U1mN 3 \911tltl1'l 'Il'lUufl~fl !~11 multiplex 

realtime RT-PCR ~'iWJ'W1~'W1'l)1'1l1'Pl~fl'U1fl'll1'l'J1lJ 10 \9l1eJ~1'l 1~I'JI11lJ~fl'U1flfl1'lWtI 
" " 

'Wtlfl'lllflU 'V'I'Ul1fll'JI'l'J1'O'Pl1t1n multiplex realtime RT-PCR U1,r~flfl'Um'l 1 \9l1eJ~1'l 
Q dgJ 9J 9J I 'j} £::.d 

'Il1flfll~1!m1~11'\JtllqJfl'\JNI'l'W 'V'I'U11 fll'Jl'ln'll111 parainfluenza virus type 3 ~1t111i 

~Q..I Jd'df lfJ IQ.I'j} dl 

multiplex realtime RT-PCR 'Vl'V'lWl'W1'IJ'W'W lJ'fI1'f111lJ n (sensitivity) !'Vllfl'U'Jtltlfl~ 90.91 lJ'fIl 

'fI11lJ~1!'V'I1~ (specificity) !'vhn'U~tJl'Jfl~ 100.00 lJ positive predictive value (PPY) !'vi1n'U~tltlfl~ 

100.00 lJ negative predictive value (NPY) !Yi1n'U~tltlfl~ 99.61 ufl~lJ¥i1m1lJu11wh (accuracy) 
I QI 'jI d 

!'Vl1flmtJl'Jfl~ 99.63 (1'l1'J1'l'Vl 3) 

~ va.. a.t.,a., v a.t. ~" 'iI 
f-Hlfll1 flfl'lllfJWQ'lI'UVlI'il~ 1~'U~.:Jfll1V1 ~ 11l1l!1l'iUlfll1V1Y1I'l1~ respiratory symcytial virus Yl11'J 

"'''' 11i realtime RT-PCR 
~ 0 

Q.I I Q,..r Q,.f I ~ 9J ~ 
'Il1flfll'JI'l'J1'1l1'l1tltl1'l'Vl'll1lJ~ 268 1'l1tltil'lA'V'ItJ\?I'J1'1l111 respiratory syncytial virus ~1t111i 

""Q "l'li OJ OJ'"l'li
in-house realtime RT-PCR Ufl~11ilJll'l'J!1'W b~~fl'U1flI'lHfl'W'J1lJ 98 1'l1tJtil'lAW~ !~~flfl'U 

\?IHn'W'J1lJ 159 \9l1tJ~1'l Ufl~lJ 9 \9l1tl~1'l~"l'Pl~fl'U1fl'lllflfll'Jl'ln'll'Pl1t1n in-house realtime RT-
o. " 

PCR UI'l 1 'Pl~flfl 'U 'Il1flfll'J I'l 'J 1'il'Pl 1 tlnlJl\?l 'J] 1'W !ljml1\9l1tl ~ NY! Ul'Pl~fl I'l 'J 1'1ll111 b1'tJ~'fI ~tl'l fl'W-W lJl 

'V\'lfl1'J19l'J1'1lU'WV'W'Pl1t1 corrunercial realtime RT-PCR ~1'J5 primers Ufl~ probes ~U\?lfll'll'ln'U~l'J5 

i'W in-house realtime RT-PCR ~flU'J1fl!)11fl1'Jl'ln'lltl'WV'W'Pl1t1 corrunercial realtime RT-PCR 'l,r 
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NCl'IJlfl~l'Ul'W 4 I'1TeH!1.:j ril'W~fl 5 I'1ltH!1.:j1li'NCl!~'WCl'IJ ~.:j!!'!JClNCll'f1'll in-house realtime RT­

PCR \Pl'Jlll I'f1'NCl'IJlflll~.:jnlJ 102 I'1T[1~l.:j riTU~fl 5 I'1ltJ~l.:jih:dl!~'WNCl'IJlflCll.:j 'WtJfllllfl~ 
'¥'l'IJ11 in-house realtime RT-PCR ml1l1'f1'NClmJm.:j~l'Wl'W 2I'1ltJ~1.:j 

Q d' 'j) 3J ')) I 'j) Q.<::1 

lllflfll'Jl!ml~'I1'\1tJ\lCl'\ll.:j\Plhl '¥'l'IJ11 fll'Jmlll'l1l respiratory syncytial VIruS ~ltJl1i in­

" 
house realtime RT-PCR tj iJfillillllJll (sensitivity) !'l'iln'lJrtJtJCl~ 98.08 iJfillillllJ~l!'¥'ll~ 

I Q.J 'j) d I Q.J 'j) d. 

(specificity) !'Vl1fl'lJ'JtJtJCl~ 96.95 lJ positive predictive value (PPY) !'Vllfl'lJ'JtJtJCl~ 95.33 lJ 

I Q.J 'j) .c:1 I I 0 I Q.I 'j) 

negative predictive value (NPY) !'Vllfl'lJ'JtJtlCl~ 98.76 l!Cl~lJlilllillllJ!!lJhltJl (accuracy) l'l'llfl'IJ'JtJtJ 

Cl~ 97.39 (\Pll'JNl13) 

11~j;f ltiYl~lj;fB1J 
mUJ11 

(%) 

mUHillvn::; 

(%) 

PPV 

(%) 

NPV 

(%) 

fll um,]urh 

(%) 

Influenza virus 

type A 

Viral culture 36.36 100.00 100.00 97.35 97.39 

DrA 54.55 99.22 75.00 98.08 97.39 

Mltltiplex rea ltime RT'PCR 100.00 96.89 57.89 100.00 97 .01 

Influenza viru s 

type B 

Viral culture NA NA NA NA NA 

DFA A NA NA NA NA 

Multiplex realtime RT-PCR NA NA NA NA NA 

Adenoviruses 

Viral culture 27.91 100.00 100.00 87.89 88.43 

DFA 2791 99.11 85 .71 87.80 87 .69 

Multiplex realtime RT-PCR 95.35 90.67 66.13 99.03 91.42 

Parainfluenza 

virus type I 

Viral culture 87.50 100.00 100.00 99.62 99.63 

DFA 75.00 98. 85 66.67 99.23 98.13 

Multiplex realtime RT-PCR 87.50 98.~5 70.00 99.61 98.51 

Parainlluenza 

virus typt: 2 

Viral culture NA NA NA NA NA 

DFA NA NA NA NA NA 

Multiplex realtime Rl-PCR NA NA NA NA NA 

Parainfluenza 

virus type 3 

Viral culture 72n 100.00 100.00 9885 98.88 

DFA 54.55 98 .83 66.67 9807 97.01 

Multiplex realtime RT-P CR 90.91 100.00 100.00 99.61 99.63 

Respiratory 

syncytial virus 

Viral culture 85.58 100.00 100.00 91 .62 94.40 

[)rA 92.3 I 99.39 98.97 95.32 96.64 

MUltiplex realtime RT-PCR 98.08 96 .95 95.33 \18.76 97.39 

}l'ln~J1t~: DFA = direct fluorescent antibody assay, RT-PCR = reverse transcription polymerase chain reaction , PPV = positive 

predicti ve value, NPV = negati ve predictive value, NA = not available 
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l~1.JeW l~wl respiratory syncytial virus, influenza virus type A U[1~ B, adenovirus , parainfluenza 

"" '" ,JIIJ ~ 0 <!/ ""'" a' "" ~ IIJ '" '1 6)virus type I, 2 tW~ 3 1fI'j-:Jf11'jl'llCJ'W !~'Vllf11'jflf1fjlfJ'lJI'lf11'jru'1JeJ-:Jf11'j\WfU'lH) ~l'j~f1eJ 'jfl!'W 

'j~'IJ'IJ'Vll-:Jt~'WlllCJ1'll~'Yj'IJ1.JeJCJJ-:J 7 'l511~~1-:J1'1'W lWrlhm~f11'VlCJ eJ1CJ1:Jtf)'W 51] ~l'Wl'W 268 'jlCJ~
~ q 

<V Q.I QJ Gt fI ,~ 	 <:!J Q.I1 
t'1Jl'j'IJf11'j'jf1EJ1 ~'W 'j-:J'YjCJ1'lJl[11JW1[1-:Jmru 'j~'YIll-:Jt~eJ'Wmf1~lfl:JJ 'Yj.fl'. 2550 tl-:Jf1tW1CJ'U 'Yj.fl'. 

2552 ~1CJmf11'j'\JeJ-:J hfl~m~mQCJ'IJ'Yj ~'U1 'U 'j ~'IJ'IJ'Vll-:Jt~'U'YIlCJ I'll th'W ~l-:J 1~CJ'Vhf11'j 1'1 'j 1'll'Yll~1'j 
'" IIJ '" 	 ~" 'I ~ "'"'" 

'Yj'U~f1'j'j:JJ'1JeJ-:J n'j~'lllf1 nasopharyngeal aspirates 	'1JeJ-:Jr;;!U1CJ~lCJTIi multiplex realtime RT-PCR 

~1J1CJ~t~1~llJl'U 1f1'j-:Jf11'jtYl'Ulmu (feJCJ[1~ 88.43, n = 237) t'tJ'U~1J1CJ hmJeJ~'lJ1lJ 'jeJ-:J[1-:JltJ 
~ 	 u ~ 

~ 1 Q.I ~ 	 0 QJ

('jeJCJ[1~ 3.36, n = 9) U[1~ 'jfl'YI[1eJ~[1:JJeJf1l~'IJ ('jeJCJ[1~ 3.36, n =9) I'IllJm~'IJ 
" , ,<:!J .<::i I IIJ Q).<::::l l..,:::j ~ 	 ~ 

'll1f1f11'jfl'f1EJ1'W'Yj'IJ11 n'j~'V1'Yj'IJ'lJeJCJ'V1tJ~ fleJ respiratory syncytial virus 'Yj'IJ'jeJCJ[1~ 39.9 

(107 ~leJ~l-:J) ~h~~~'Yj'IJ1.JeJmtJ'We)ml'IJ~eJ-:Jtti1~~l:JJ ~l~Uf) adenoviruses 'Yj'IJfeJCJ[1 ~ 23.1 (62 

~leJ~l-:J) U[1~ influenza virus type A 'Yj'IJfeJCJ[1~ 7.1 (~1'W1'U 19 ~1eJ~1-:J) I'Il:JJrll~'IJ rll'Yl~'lJl1~~ 

'l5l1f1~'U~'Yj'lJ'jeJ-:J[1-:JltJ l~un parainfluenza virus type I 'Yj'IJfeJCJ[1~ 3.7 (~l'Ul'U 10 ~leJ~l-:J), 
'j} 0 Q) I 	 ~ 

parainfluenza virus type 3 'Yj'IJ'jeJCJ[1~ 3.7 ('lll'Wl'U 10 I'IleJCJ1-:J), parainfluenza virus type 2 'Yj'IJ'jeJCJ 

o QJ' 	 'j} 0 Q.I I 

~~ 0.8 ('ll1'W1'U 2 1'11eJCJ1-:J) U[1~ influenza virus type B 'Yj'IJ'jeJCJi1~ 0.4 ('ll1'U1'U 1 1'11eJCJ1-:J) ~[1 

<!/ d 
, IIJ ~ 'd ~ '" <!/' ~ d 

" 1 6) ~I
f11'jfl'f1fjl'Vl !~'Yj'IJ11:JJfl11lJ~eJ~fl~eJ-:Jf1'IJ'YImCJf11'jfl'f1EJ1f1eJ'U'YI'U1'U ~CJ !'Uu fl.fl'. 2004 Boivin G 

... " II) '" "" 
U[1~flru~ (9) 'jlCJ~1'U~i1f11'j1'l'j1'll'YIlt'l5eJ n'j~ 3 'I5'WfI (influenza virus type A, B tW~ respiratory 

~"'I oj ~I.d ~ '" '" 6)syncytial virus) 'll1f1 nasopharyngeal aspirate '1JeJ-:Jr;;!u1CJtflf1m~ 0-3 u'Vlt'1Jl'j'IJf11'j'jf1EJ1!'W 

" 1H'YjCJ1'lJl[1~1CJ hfl~~t~eJtQCJ'IJ'Yj~'U'1JeJ-:J'j~'IJ'IJ'V11-:Jt~'U'YIltJl'll ~l'Ul'U 208 ~leJ~N ~1CJ1TI 

multiplex realtime RT-PCR 1f1CJ1~ SYBR Green 'Yj'IJ respiratory syncyital virus feJCJ[1~ 51.0 Ui1~ 
~ 'II) , 	 6) ~I

'Yj'IJ influenza vims type A 'jeJCJ~~ 21.6 UI'I ~:JJ'Yj'IJ 	 influenza vims type B WCJ !'Uu fl.fl'. 2006 

~ IIJ '" "" Kuypers J U[1~flru~ (21) 'jlCJ-:Jl'U~~f11'jI'l'jl'll'YIlt'l5eJ !l'j~ 7 'I5'W~ (influenza virus type A, 

parainfluenza virus type I, 2 !tC1~ 3, respiratory syncytial virus, human metapneumovirus U[1~ 

adenovirus) 'll1f1~leJ~1~~-:Jflfl'YIi-:J'll1f1'j~'IJ'IJ'Vl1-:Jt~'W'YIlCJ1'll'\JeJ-:J~1J1CJt~f1mLl I i'U-19 1] ~l'Wl'U 
~ q 

'" , ~ ""'" 	 1 6) ~ ,
1,138 1'11eJCJ1-:J f11CJTIi monoplex realtime RT-PCR ~CJ!'15 TaqMan probes 'Yj'IJ11 respiratory 
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~I 11 Q.I c1 I d $I , ~I Q.I Q.I ~ 
syncyital virus !u'W l'Jtl''Vi'I'nJtJm'J'VI~\Pi 'W'lJHJtJ~~ 22.4, adenovirus 'W'lJ'lJtlCHu'Wtl'W\Pi'lJtl'tl-:l 'Jtlt:J 

~~ 12.5 , influenza virus type A 'W'lJtltlCH~W)'Wf1mnlJ ~tlt:J~~ 11.8 'Jtl-:l~-:llL1 1~!!f; human 

metapneumovirus ~tlt:J~~ 6.6, parainfluenza virus type 3 ~tlt:J~~ 4.8, parainfluenza virus type I 

'jI 'jI 0 v '1 ";'1 
HJtJ~~ 3.4 U~~ parainfluenza virus type 2 'Jtlt:J~~ 0.8 mlJm\Pi'lJ ~'Wu fl.fl'. 2007 van de Pol AC 

" 
U~~fltu~ (22) 'I'11f11'JVl'Jl'ilm!'l5tl11i'tl' 7 'l5U\Pi (influenza virus type A !W~ B, parainfluenza virus 

, , 

type I, 2 !W~ 3, respiratory syncytial vinls !W~ adenovirus) 'illflY]ltl~l-:liY-:lfl\Pi'Virl'-:l'illm~'lJ'lJ 
'" '1 'jI. 'I cJ 0 v , 'jI ==! i 'I 'jI

'VIl-:l!\Pi'Wmt:J ~'il'Utl-:l~ult:J!\Pifl 'ill'Wl'W 181 Vlltlt:Jl-:l \Pilt:Jl1i monoplex realtime RT-PCR \Pit:J!'15 

TaqMan probes 'W'lJll respiratory syncyital virus !~'W11i'tl'~'W'lJUtlt:J~~\Pi 'W'lJ~tlt:J~~ 25.4, 

influenza viruses 'W'lJ~tlt:J~~ 9.9, adenovirus 'W'lJ~mJ~~ 9.4 U~~ parainfluenza viruses 'W'lJ~tlt:J~~ 

~ Q d I .;. I 9J.J'~d' d , 
!'l5t1 adenovirus 1 'W L1)" 1Jltu 'VI \l' -:l flll)" It:J-:ll 'W tl 'W "1 fl tl 'W 'Vi 'Wl 'W 'VI-:l Wll'Il!tJ 'W!'W 'J 1~ 11 primers U~ ~ 

, " ~9 '3J 0 Q.I '3J Q.d 9 .c!i d lfJ '3J 
probe 'VI ~'I5tl'l'Vi)"'lJfll'Jml'il'Vil adenovirus \Pilt:JTfi multiplex realtime RT-PCR !'Wf11'Jfl'flEll'W ~\Pi 

'", '1 'jI iii 'jI v " ,

tltlflU'lJ'lJlJl!'Wtl !'Vi tl'l1Jl)"tlVl)" l'il'Vi 1 human adenoviruses ~\Pim'lJ'VI-:l 51 serotypes UVlflm-:l'illfl 
, " , 

fll 'J ftflEll a'Wf1t1 'W 'Vi tfltll1 tll 'il V-:l1 11 tl' 1m Hl Vl n 'il 'Vi 1 adenovirus 1~m 'lJ ti'1'W 'Y.! fl serotypes 

" " , 
'W tl fl 'illfl tl adenovirus tT'W ii flll1J!!Vl fl~ N n'lJ 11 i'tl'n tl 11 fl '1 'W 'J ~ 'lJ'lJ 'Vll-:l !~'W 'Vi 1 t:J'1 'il'l5U \Pi a'W "1 '1 'W 

fll 'J ftflEll~ Vl H~ :lJfl'W'lJll adenovirus J'W tl'l1Jl)"tl Vl)" l'il'W'lJ tI~l~!~'U nm'Ul'WfIlV'Virl'-:l 'illfl~ii 
" 

l:j'3J Q.I dQ.l &;X~.c.:i lfJ 
tlflWJt:J (23) L1)"~fltl'lJfl'lJ multiplex realtime RT-PCR 'VI'WI'lJ'Wl'U'W'W'U'UlJfllllJ n\l'-:llJlfl tl'llJl)"tl 

c:1 d -=:s lrJ '3J QJ ~ d lrJ 9J;f& d 
ml'll'W'lJ adenovirus 'VIlJm1Jltu!'Wt:J-:l 10 copies !\PI \Pi-:l'U'W adenovirus 'VIVl'Jl'il'W'lJ !\Pi'U'il.:Jtll'll!U'W 

• Iii'" 

!~ t:J-:l coincidence 11 11.:J !~WVl)" 1 'Il 'W'lJ i \PI VtI l'il 1 111 oMtl'l!'Vl Vl Vi U-vr'il~ -:l 'U tI-:l tll f11)" th t:J 1 'W fl i'-:l tl 'U tl-:l 
U Q 

'jI.'1 'iii cJ 'jI C>d ~I '. r;:
Y-Iult:J tlVN ~'JflmlJ f11)"Vln'll\Pilt:Jl1i mUltiplex realtime RT-PCR tl'llJl)"tl'lJtlflY-l~!u'Wfllu)"1Jltu
'U 

lohi'tl' (viral load) ~Vl'Jl'll'W'lJ1~11iimlJltu1JlfltftlCHVlt:J-:ll\P11'Wmru~ viral load ii~ltl'-:llJlfltll'il 
" 

oMlt:J1 'W fll ':lULl ~ Y-I~ fll'J Vl)" 1'll1~111l1'll~!~ 'U 11i'tl'~! ~'W tl'l! 'Vi Vlntlll1!f1\Pi tllf11 )"thv '1 'W flf-:l~ 'Il~-:l 
Q 

-ffl'Vii''lJ~1 cut off 'UtI.:J viral load ~'il~111lJl'1i'Vl'll1'JtulLl)"~fltl'lJfll'JuLl~Y-I~fl-:ll'itl-:liifll)ftmJ1 

!~lJ!~lJ~tl1L1 
& d g)Qd Q..tt, " " 

'illflfll'Jfl'flEll'W fll'JVl)"l'll\Pilt:Jl1i multiplex realtime RT-PCR tl'llJl)" tlVl,;) l'il'W'lJfll'JVl\Pi!'I5tl 

11i'tl'tl'tl.:J'I5u\Pi'W~tllJn'W~1'W1'W 31 Y]ltl~l-:l ~\Pi!~'W~mJ~~ 11.61mJtu~~f11'J!'Wl~!Wf1!~tl11i'tl' 
" ,

U~:;; fll 'J Vl)" 1 'il'VilUtl'W~! 'Il 'W '\J tl.:J 11 i'tl'tl'11Jl)" tl Vl 'J 1'il'W 'lJ fll)" ~ \Pi! 'l5t111i' tl'lJ lflflll 'Vi.w .:J'I5U \Pi'W ~ tllJfl'W 

'jJ ~ Q '3J ~ 
'Vi'Wl'U l\Pivl'Wu fl.fl'. 2004 Boivin G U~~fltu~ (9) )"lV-:ll'Wfll)"Vl'J1'1l\Pi1Vl1i multiplex realtime RT­

PCR i\Pivli' SYBR Green 'W'lJ respiratory syncytial virus ~1lJn'lJ influenza virus type A ~e)tl~~ 
'1 ";'1 'jI C>d

5.8 !'Wu fl.fl'. 2007 van de Pol AC U~:;;fltu:;; (22) )"ltl-:ll'Wf11)"Vl)"1'il\Pi1t111i monoplex realtime RT­
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<j}Qd ~A'tqO.l 1.:9 Q 

(21) 'j 1lJ~1'Wf)1'j\?l 'j 111~llJl'jj monoplex realtime RT-PCR 'VfUfl1'j \?I~!'ln) I1'j bYlJ1f1f11llf'W ~'lf'W~ 
, ~ 

~~tnJn'W~tW~~ 7.3 ! ill lJ'lJ!Yi lJ'IJ n'lJ fHj\?l'j 111'l11!!tJ'W~ !l1'W'tItJ~ 1l-rbY~~\?I 'j 111~'lJfl1 'j ~~!9ftJ1l-rbY 

1J1f1fl"-J1'l1~~'lfiJ~~~mJn'W!.y;lJ~~tJlJ~~ 0.51'WDI'l.ft'. 2006 Freymuth F !!~~I'lu!'~ (24) 'j1lJ~1'Wfl1'j 
~ 

\?I'jll1CP)llJn multiplex RT-PCR ~'lJf)n~~!9ftJll-rbYbYtJ,:j'lfiJ~~~mJn'W~mJ"~ 19.8 !l~lJ'lJ!YilJ'lJ 

nLJ f)1'j \?I 'j 1 11'l11!! tJ'W ~! 11 'W 'tI tJ~ 1l-rbY~ l11n'lJ fll'j!~ 1~ !Wf)!~tJ1l-rbY~ ~ \?I 'j 1 11~ LJ f)1'j ~~ !~tJ1l-r bY 

I&Q 'jJ CVd,<j} 

lllf1f1d1'l1 'W ~'lf'W~~ 'J tJllf1'W!~ lJ~ 'j tJ lJ~~ \.9 

" 
111f1fll'jftf1'l:llii ~1J';i1~ihlJ!~f1 hmJtJ~LJ111 (~l'Wd'W 237 

'U 

d o':' ~I '" ill, I ill '" ' respiratory syncytial virus 1J1f)'Vlb1~ 111'Wl'W 102 'J1tll'l~rLl'W'jtJtI~~ 43.0 'jtJ~,,~ IlJ 1~!!f1 

o .:, 0:, '" 0':' ~I
adenoviruses 111'Wl'W 51 'j1tll'l~!'L 'W'jtJlJ"~ 2 \.5, influenza virus type A 111'Wl'W 16 'j1lJ 1'l~!lJ'W 

'jJ 0 ~I 9J a .::2Q QJ 

'jtJtI~~ 6.8 !W~ parainfluenza virus type 3 111'Wl'W 8 'j1lJ 1'l~!lJ'W'JtJlJ"~ 3.4 \?I1llm~LJ 9i~ 

9J Q.I & 9J .J. .::9 311 dI

bYtJ~I'l"tJ~f1'lJH"fl1Hl'f)'\:llf)tJ'W'I1'Wl'W"UtJ~ Grondahl B !!"~I'lu!'~ (7) 9i~\?I'jll1HthtJ!~f) hl'lutJ~ 
'U 

~ , 

'lJl11~l'Wl'W 309 'j1lJ ~'lJ'hn~111f)f)1'j~~!9ftJ respiratory syncytial virus lJ1f1Yib1~ ~~!~'W~tJlJ~~ 
ill. I ill '" ' d '" '"019.1 HI~M IlJ l~!!f) influenza virus type A U~~ adenoviruses 'Vl~'lJ'jtJlJ"~ 5.5 U~~ 4.9 \?I1llm~'lJ 

" 
111f)fl1'j ftf11:l1'W ~'lJ 11 ~iJ llJ h 1'lf1~ tJ ~!~lJ~ !W~ '11" tJ~ ~ l!'e)f1!bY'lJ (~1'W 1'W 13 'J 1tl) !n~ 111f1 

'U 

.:, ~ 0':' ~I jJ 0 

fl1'j\?l~!'lftJ parainfluenza virus type 1 111'Wl'W 3 'j1lJ 1'l~!lJ'W'JtJlJ~~ 23.1, adenoviruses 111'Wl'W 3 

-=> ~I jJ 0':' ~I '" 
'J1tll'l~!lJ'W'jtJlJ~~ 23.1, influenza virus type A 111'Wl'W 2 'j1tll'l~!lJ'W'jtJlJ"~ 15.4, parainfluenza 

a Q ~I 3J a Q

virus type 3 'il1'Wl'W 2 'J1tll'l~AlJ'W'JtJlJ"~ 15.4 u,,~ respiratory syncytial virus 111'Wl'W 2 'J1lJ I'l~ 

paraifluenza virus type 1, influenza virus type A, enterovirus, adenovirus, respiratory syncytial 

virus !!~~ influenza virus type B 

a Q ~I 9J a Q

adenoviruses 111'Wl'W 3 'J1lJ 1'l~!lJ'W'jtJlJ~~ 33.3 !!~~ respiratory syncytial virus 111'Wl'W 2 'j1lJ I'l~ 

d 'jJ .::9 'jJ OJ & I 9J~ .::9 I

!1J'W'JtJlJ"~ 22.2 9i~bYtJ~I'l"tJ~f)LJH"f)1'Jft'f1i:l1f)tJ'W'I1'Wl'W"UtJ~ Grondahl B !!"~I'lu!'~ (7) 9i~~LJ11 

" ~iJltJ!~f) l'JI'l'l1"tJ~~1l~tJm)f1!bYmh'Wll1tY!n~111f1fl1'J~~!9f'e) respiratory syncytial virus ~~!1J'W 

adenoviruses 1"ll'Wl'W 5 'J1lJ 1'l~!lJ'W'jtJlJ"~ 55.6 , parainfluenza virus type 1 111'Wl'W 2 'J 1tll'l~!lJ'W 

'" ~ ~I jJ
'J'e)tI"~ 26.9 !W~ adenovirus I'lmlJ'W'JtJlJ~~ 9.6 

"~ 
'il1f1 til 'J ftf1i:l1 ii ~ LJ 11 ~iJ llJ h 

<u 
I'l '11" tJ ~"l!'e)f1! bYLJ (~1'W 1'W 9 'J 1lJ) \?I 'J 11"l~ 'lJ ij til 'j ~~!9ftJ 

o Q ~I <j} 0 Q ~I 

gJ a Q ~I 9J 
'JtJlJ"~ 22.2, influenza virus type A 1"ll'Wl'W I 'J1lJ 1'l~!lJ'W'jtJlJ~~ 1 \,1 !!~~ respiratory syncytial 

, ~ 

a Q ~I <j} cd <j} QI & I <j} .c:! 

virus 1"ll'Wl'W I 'J1lJ 1'l~!lJ'W'JtJlJ~~ 11.1 9i~bYtJ~l'l1.1tJ~f1LJH~tIl'Jft'f)i:l1f1tJ'W'I1'W1'W"UtJ~ Grondahl B 

http:0.51'WDI'l.ft
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& '~_'I d "i ." = = )i
!!(l~'flru::; (7) 95;j'W1J11~lJ1m~fl ~'j'fl'l1(lCl~(llJClf1!bY11~fl~'il1flf11'j\9l~~'IH) respiratory syncytial virus, 

Q ~I 91 0 Q..I 

influenza virus type A lW::; adenovirus 'fl~~lJ'W 'j CltJ(l::; 13.7, 4.2 !!(l::; 3.2 \9l1:1.W1~11 
" , 

~mJ(l 'ill flf11 'j ftf1'l:J1-W~;j'Vi Clfhh 1tJlJ1~1;j1'1'W bY11J1 'j flbYHJ1~• ';h influenza ViruS type A'" 

~ tJ'W bY1t'11~ ~ 'Vl1 'll1tfl ~ h mJCl ~ 11 1lJ, 1'j 'fl fl ~ Cl;j ~ ~tJ'l ~w::; '11 (l Cl~ (l lJ Vm bY 11 respiratory syncytial 

virus ~tJ'Wb'f1m\9l~rl1'flUl'tlCl;j
• u 

h mJCl~l1llJ, h'fl'l1 (l Cl~(llJ HCltJVm bY 11 adenovirus ~tJ'W bY1m\9l~'\Il1 
• 

'll1tfl~ h'fl'l1(lCl~(llJVflW11, h'fl'l1(lCl~(llJHCltJVmb1'l1 'WClfl'il1fl~ iJ'l~tJ'WbY1m\9l~'Vl1'l11~f1~ h'fl. 
, q ." "i _ 1 ~ ~I d 0 9 ~ 

fl(lCl;j~bYtJ'l!!(l~'I1(lCl~(llJClmbY11, n'fllJCl~l1llJ~ltJ parainfluenza virus type I ~lJ'WbY1m~'\Il'\ll1 ~'11 

~f1~ h'flfl~Cl'l~~tJ;jU(l::;'I1(lCl~(llJVmbY11, h'fl'l1(lCl~(llJVmbY11 parainfluenza virus type 3 ~tJ'W 
, , " 

b1'1 m \9l 'Vi'Vl1 'll1lf1~ h 'fl fl ~ Cl'l ~ ~tJ 'l!!(l ~ '11 ~ Cl~ (l lJ Vfl~ bY 11 , h 'fltJ Cl ~ 11 1lJ ~ (l f11 'j ffflEl1 'Vi' ~-W ij 'fl11lJ . 
" ,

~ QJ &. 3}d & I 

bYCl~'fl(lCl'lfl11~(lf11'jf1'flEl1flCl'W'I1'W1'W'tItl'l Grondahl B U(l~'flru::; (7) 95'l'W1111 influenza virus type 

A 'Vl1111lf1~ h'fltJCl~l1llJ , h'flfl~Cl;j~~U'l~W::;'I1~Cl~~lJVmbY11 respiratory syncytial virus 'V11111' 

~f1~ h'fltJCl~l1llJ, 1'j'fl'l1(lCl~(llJHCltJVmb1'1J, h'fl'l1(lCl~(llJVmb1'l1 adenovirus 'Vl1111'!fl~ h'fl 

'I1(lCl~(llJHmJVflW11 parainfluenza virus type 1 U(l~ 3 'Vl1'l11~f1~ h'flflriCl'l~~tJ'lU(l~'I1(ltl~~lJ 

Vf1!bY11 

" 'hjbYfl Cl h 'fl 'l 'W 'j ::;1111 '\Il1'l !~'W '\11 til 'il bY1'W 1mllij f11'j 'j::; 1Jl~\9l1lJ ~ ~f11(l 'il1flf11'j ffflEl1-W 

" 
'W11 11 f11'j ~~~9}tl respiratOl)' syncytial virus ij f11 'j 'j ::;111~ 'l Wlf1'l tl ~ H'W'tI Cl'l'VJ fllJ 1~ tJij fJtW1f11 'j ru 

. . " 
~;j 'Q'~ 'l 'W 'li1 ;j!~ Cl'W m flt) l'fllJ ~ 'l n'W tJ1 tJ'W 9f 'l ~(l 'Vi '~-W ij'fl11lJ bYCl ~ 'fl tlCl 'l n 11~Cll,! (l f11'j ffflEl11 'W 

U] I 'lJ~ d ~ 11I 

tJ'jn'\llf1' ~'\IltJfltl'W'I1'W1'W'UCl'l Rattanadilok Na Bhuket ~W::;'fllli::; (25) '\Il'W1111f11,)\9l~!')j'Cl RSV 'W11 

9' . 1 ,'"' & ~ '" ~ <S 9 ~ 
lJ1fl ~ 'W ')j'1'l tj~ H'W 'j::; '1111 'l!~ Cl'W m flt) l'fllJ fI'l~ m'fllJ !W::; bYCl~'fl ~ tl'l fl11'U Cll,! (lf11'j f1'flEl1 ~ 'W~ 'tI \9l'j Cl'W 

d , =)i 'I "'_I = '1~ , "" 
'\Il Stensballe LG U(l~'flru::; (26) 'j1tJ'l1'W11f11'j\9l~!95tl RSV ~'W'\Il1lJCl~mf11 ~\9l'W11lJ1m::;'I111'l!~Cl'W 

m fl~1'fllJ~'ln'WtJ1tJ'W !!~'W1111ij'fl11lJ!!\9l fl~l':lflmj'Cll,!~f11'j ffflEl11 'W!'tI\9lCl11~'W~ Grondahl B !!(l~ 
, =)i "I _I '" 'l' , '"' 

'flru::; (7) ,)ltJ'l1'W11f11'j\9l~!95Cl RSV l'WlJ'j::;!'\Ilf1'WCl'jlJ'W'W11lJ1fl ~'W951'l~~'I1'W11 'j~'I111'l~~Cl'W 

" i'W11'fllJG'l'W~Elfl1'fllJ !!(l~ Stensballe LG U(l~'flru~ (26) 'j1tJ·:n'W11f11'j~~~9}Cl RSV 1'W'\Il1tJ 

influenza virus type A ljf11'j'j::;1Jl~lJ(l::; 2 'flf:J ~Cllj~U~f11'jru~'l'Q'~'l'W'li1'l~~H'W U(l~\l''l 
. . " "I ' "0'1 & cO Il] ~d cO ~ '" ~ <S 9.1

'j Cl'l M lJl !'W 951 'l tj~ '11 'W 11'U Cl 'l 'VJ fllJ 95 'l N(l '\Il !~ 'W lJ 'fl11lJ bYCl ~ 'fl (l Cl'l fl11 'tI Cll,! (l f11 'jf1'flEl1 ~ 'W lJ 'j::; ~ '\Ilf1' 

" ." 
!'\IltJflCl'W'I1.u1-W'UCl'l Sinunennan JM U(l~'flru::; (27) 'Vi'W11111'j'fl!,)''\1'r~lm1itT'WljfJtW1f11'jru\l''l 

~'Q'~ '1 'W'li1'l tj~ H'W 'j ~'I111'l!~Cl'W iJQ'W 1tJ'W ~'ln'WtJ1tJ'W !!~::; ijfJl1llf11 'j ru~ 'l 'j tl'l (l'llJll 'W 'li1'ltj ~'11 'W 11 

'j::;'I111'l!~Cl'W lJm l'fllJ ~'lfllJf11~'W.fi U~::; bYCl~'fltlCl'l n 11,)'CllJ (l f11'j 'j ~ 1Jl~'U Cl'l1 'j 'fl ! ,)''I11~1mul 'W Cb-fl 
• <u u 

" ." 
f11'jffflEl1flCl'W'I1.u1-W'UCl'l Grondahl B U(l::;'flru::; (7) 'Vi'j1tJ'l1'W11f11'j~~~9}Cl influenza virus 1'W 

tJ'j ::;!'\Ilf1'Wm:lJ'W 'WUlJ 1fl 'l 'W'li1'ltj ~'I1m1 'j ::;'I111'l~~ Cl'Wi'W 11'fllJ ~'l'W tjEl f11'fllJ!! (l::;U\9l fl~ 1'l n11~Cll,!(l 
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f11';i ';i~tJW1~eJ~ hfll~~',.d'~hHlJ1 'W!~~eJtJci'W~eJ~~tl !r1tl!'l'Y'Wtl ~l"ltJ ',i1lJeJtJ~f11';itlhl'nl'~1'W'Jh~ 
u q q <u q 

"" " !~eJ'W l"l qfl'~ f11 tJ'W ~~!lJ'I:l1tJ'W (28) 1)ltlf11';i fttl'l:ll-W l"ltJ 11f11';i ~~!91eJ adenovirus l"ltJ l~!fi eJtJ~ (1 eJ~'V1~ 

tJ U~eJmlf11';i ru1)~~~~ ~~1'W 'li1~q~ N'W !W~ ~~ ';i eJ~(1~:JJl1 'W'li1~q~'I1 'W11 ~eJ~fl~eJ ~rltJf11';ifttl'l:ll 
I CjJ~ ~ Q ~ lfl9J QI d

tleJ'W'l1'Wl'W~eJ~ Grondahl B !!(1~fltu~ (7) 'Vll~tJ11f11';i~~!'lfeJ adenovirus l"ltJ !~~(1eJ~1]l~tJ1J 
.".,. "JcljJ1' dl :% , c,~ 

eJtJ~f11';itu~~~'W!Cltl'WeJtJ 'W'lf1~q~'I1'W111)ltlf11';ifl'tl'l:l1'W l"ltJ11f11';i~~L'lfeJ parainfluenza virus 

type I lJf11';i ';i ~tJ1~1'W!~eJ'W fJ1JfI1w'W TI~eJ~tJm tl~v11f11';i fttl'l:ll!'ViltT'W ~~~eJ~fl~eJ~rltJf11';i fttl'l:ll 
V VI 

I 9,Jd .::9 , Q ~ c:1 

tleJ'W'l1'W1'W~eJ~ Grondahl B !W~fltu~ (7) C)j~l"ltJ11f11';i~~L'lfeJ parainfluenza virus type 1 1Jf11';i 

~ I I QJ ~, d d &. ~ I .Q ~ 
';i~tJ1~!tJ'W'lf1~L'If'Wtl'W 1~tJ!'lfeJ111Jtll';i';i~tJ1~'Vltl 2-3 1] 1)ltlf11';ifl'tl'l:ll'W l"ltJ11f11';i~~L'lfeJ

q 

c, J . I • I 9' "I ~I d IIj jJd
parainfluenza virus type 3 !tl~'IJ'W1J';i~1J';i1tJ !'W'lf1~q~H'WLW~q~'I1'Wl1~eJ~'V.!tl1J J:-l(1'Vl !~1Jfl111J 

9J QJ .Ql d , , .Q ~ " 
~eJ~fl(1eJ~tltJf11';ifl'tl'l:ll~eJ~ Grondahl B U(1~fltu~ (7) 'Vl';i1tJ~1'W11l"ltJf11';i~~L'lfeJ parainfluenza 

1f\9J ~d 
virus type 3 !~~(1eJ~'Vl~1] 

.::9 do I QJ Q ~ " " 
1)ltlf11';ifl'tl'l:l1'Wl"ltJ11eJ~';i1f11';i~~L'lfeJ influenza virus type A U(1~ B, parainfluenza virus 

" 
type I , 2 !!(1~ 3 U(1~ respiratory syncytial virus 1 'W!l"lfl''lf1tJ!W~!l''lfl''I1t1J~'t!'W llJlJfl111JU~tl~1~rl'W 

9J .Q..:91d. IdQJ " 'oQ,~9J 9J 
tJm1'W adenovirus C)j~l"ltJ111JeJ~';i1f11';i~~L'lfeJ 'W!l"lfl''lf1tJ:JJltlm1!l''lfl''l1ty~ fleJ ';ieJtJ(1~ 28.8 U(1~';ieJtJ 

(1~ 14.3 ~11Jrl1i1J 

1)ltlf11';ifttl'l:l16l"ltJ11eJmlf11';i ru~eJ~f11';i ~~L~eJ 11~~1'WrrlhtJ!~tl~lJeJ1f11';i~eJ~1 ';i fl~~!~eJ 
q ~ 

1~tJl"ltJ11 respiratory syncytial virus !~'W11~~~l"ltJ'\JeJtJ~~~1'W!~f)eJ1~ 0-4 tJ adenoviruses l"ltJ 

1~!vil"lrl'W'lm'Jtl'li1~eJ1~ rl1'l1~tJ influenza virus type A, parainfluenza virus type 1 um: 

parainfluenza virus type 3 l"ltJ'l'W!~tleJ1~ 0-2 tJ!~'Wri1'W1my 
9J =ct c:1 lrJ .:9 l.::::.cs 9J Q,d 

f11';i~';jJ1)~1tJTIi multiplex realtime RT-PCR 1Jfl111J nm'WeJm1TIif11';i~';i11)~1tJTIif11';i 

~1Ij'" 1Ij'" ~1Ij"'~ cl",Q 

!l"ll~!Wm'lftl !1';i mw~ f11';i ~ ';i 11)'I11UeJ'W~! 1)'W ~ eJ~ !1';i ~ tll';i!l"ll~!Wm 'lfeJ !1';i ~'W 'W f11';i Lfl1n f)'I:l1 

v11mh~~~ri~~';i11)';i ~'1111~~'I11ri ~11'eJ~LlBm f11';itT'W ijfl111Jrl1y;ftyeJl:h~1J ltl mmntJ h;~tl1TIn1)~ 
v11111'ml1J 11'IJeJ~f11';i'Vl~~eJtJ~lMeJ~1~:JJlf) ~1~1)1f)f11';i ~';i11)~1tJ1TI multiplex realtime RT-PCR 

d ~1Ij"'d jJlljjJ cl " 
'Vl~1:JJl';itl~';i11)!'lfeJ !1';i~'Vl inactive !W1!~ tl1';i!tltJ~f)'I:l1v11eJtJHihri~~';i11)';i~'I111~'I11ri~ 

9J ",I Q Q..Io<.":I. &. d 9J 9J' 9J ~ ~ Q.I J 
'I1eJ~1J{]tJ~tll';i1)~1Jfl111J!~1JCJ1~'WeJtJm1 f11';i~';i11)~1tJTIi multiplex realtime RT-PCR 'Vll"lWJ'W1~'W 
" . 
-W~11Jl';itl~';i11)l"ltJ \h~~Vlijm1J1tut!eJtJ~~ 10 copies l~ (~1'Wri1'W~eJ~1TI~1!iJ'Wtll';i11itJ) 1'W~tu~ 

~ 

~f11';i~';i11)m!!eJ'W~!1)'W~eJ~ 11~~~1tJ1TI inununofluorescent assay l~tJ:JJlf)~l1J n tl~';i 11) 11~~~ij 

m1Jltu~~u~ 1,000,000 copies ~eJii(1~~~';i~'W1Ll!vi1tT'W (21) 

&. .J I 'jIQ.d 

1)ltltll';ifl'f)'I:l1'W l"ltJ11tll';i~';i11)'I11 influenza virus type A ~1tJTIi multiplex realtime RT­

PCR lJfl111J 11!vi1rltJ~eJtJ(1~ I00.0 ~~~~f)11f11';i!l"l1~!Wm~eJ 11~m!(1~ tll';im 11)mm)'W~!1)'W~eJ~
~ 

11~~~lJ fl111J 11~ eJ tJ(1~ 36.4 U(1 ~ ~ eJ tJ(1~ 54.6 ~11J rl1itJ J:-lCl~ l~ijfl111J ~'EJ~fl~eJ~rltJ tll ';i fttl'l:l1 
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. 9Jd 
~ 

& 
, 

1 lrJ C),I Q.d 

fH)'U'I1'U1'U~D-1 Boivin G !![j~'flru~ (9) Gjf-1'W'lJ11'fl11lJ n'lJD-1f11Hnl1J'I11 IFV-A ~ltlT[j multiplex 

real time R T -PCR lJ'fl 11lJ I1 ~DtI[j~ 100.0 !riD!ill tI'Ul'Vi tI'lJ fl'lJ f11 'J \91 '.iJ 1J 'I11!lD'U ~h 1J 'U 'U D-1 I 1~~~-1lJ 
.lrJ 9J jJ Q.I & 9J do 

~ 
& II 

'f1l1lJ nHltI[j~ 43.6 !lfl~~D~'flflD-1fl'lJf11'JfI'fl'Y1flD'U'I1hl1'U~D-1 Kuypers J !l[j~'flru~ (21) Gjf-1'W'lJ11 

II] j}C>d d II]QJj}
'f1l1lJ n~D-1f11'J\91'Jl1J'I11 IFV-A ~ltlT[j monoplex realtime RT-PCR lJ'fl11lJ n!'WlJ'U'U'JDtI[j~ 13.4 

!riD!ill tI 'lJ!Vi tI 'IJ fl'lJ fl1 'J \91 'J 1 1J 'I11! I D 'U ~ !1J 'U 'U D-1 I1 ~~ 
& d 

~ 
I 9Jcv::::I d 

1J1flf11'JfI'fl'Y1'U 'W'lJ11f11'J\91'J11J'I11 adenovirus ~ltlT[j multiplex realtime RT-PCR lJ'fl11lJ 
,~ , 

I l!'V11fl'lJ~Dtlfl ~ 95.4 ~ -1 ~ -1 fll1 f11'J!'W l~Utlfl!~D I 1~mw ~ f11'J \91 'J 1 1J'I11 UD'U~!1J'U 'UD-1 I1~~VilJ 
<u 

& I U] 9J ~ 
'UD-1 Kuypers J !W~'flru~ (21) Gjf-1'W'lJ11'fl11lJ !l'UD-1f11'J\91'J11J'I11 ADV ~ltll1i monoplex realtime 

d II] Q J j} '" ~ d <V "" II] <V

PCR lJ'f1l1lJ nl'WlJ'U'U'JDtI[j~ 77.7 !lJmlJ'JtI'lJ!'Vltl'lJfl'lJf11'J\91'Jl1J'I11UD'Um1J'U'UD-1 n'J~ 

& do I fJ} ~ " 
1J1flf11'JfI'fl'Y1'U 'W'lJ11f11'J\91'.iJ1J'I11 parainfluenza virus type 1 ~ltll1i multiplex realtime 

RT -PCR lJ'fl11lJ 111'1'11 fl'lJ ~DtI[j ~ 87.5 ~ -1 1111'ilfl'lJ f11'J I'W l~!ltlfl!~D I 1~~ U~ I 1lJ1 flfll1f11 'J 

\91'J 11J'I11!W'U~!'il'U'UD-:] I1~~~lJ'f1l1lJ I 1~Dtlfl~ 75 ~fl~ l~lJ'fl11lJ ~D~miD-1fl'lJ f11'J I1fl'YlnD'U'I1.w1 

~'UD-:] Kuypers J U[j~'flru~ (21) ~-1'W'lJl1'fl11lJl1'UD-:]f11'J\91'J11J'I11 PIV-I ~ltln monoplex 

realtime R T -PC R lJ'fl 11lJ I 1!~lJ ~ 'U r D tI~ ~ 64.1 lri m ill tI'Ul'Vi tI'lJ fl'lJ f11 'J \91 'J 1 1J'I11UD'U ~ 11J'U 'UD-:] 

& d I •. 'V~ .. " 
1J1flf11'JfI'fl'Y1'U 'W'lJ11f11'J\91'J11J'I11 parainfluenza VIruS type 3 ~ltll1i multIplex realtIme 

d U] 1 Q.I <J} & 1 X lrJ Q.I Q

RT-PCR lJ'fl11lJ n!'Vl1flmDtI~~ 90.9 Gjf-1~-:]m1f11'Jl'W1~IWm'liD n'JmW~f11'J\91'J11J'I111lD'UIPlI1J'U 
<u 

" ,CjJes. & I IfJ 9J Q.d 

'I1hl1'U'UD.:J Kuypers J Ufl~'flru~ (21) Gjf.:J'W'lJ11'fl11lJ ll'UD-1fl1'JIPl'J11J'I11 PIV-3 ~ltll1i monoplex 

realtime RT-PCR lJ 'fl 1 llJ I 11~ lJ ~'U ~DtI~ ~ 30.1 lrim ill tlWVi tI'lJ fl'lJ f11 'J \91 'J 1 1J'I111W'U~11J'U 'U D.:J 

& ~ I 9J~ d 

1J1flf11'JfI'fl'Y1'U 'W'lJ11fl1'JIPl'.iJ1J'I11 respiratory syncytial virus ~ltll1i realtime RT-PCR lJ 

'fl 11lJ I 11'Vl 1fl'IJ ~DtI~~ 98.1 ~-:] ~.:J fll1fl1 'J 1'W l~lltl fll ~D I 1~~ll [j~ fl1 'J \91 'J 11J'I1111 D'U~I1J'U 'U D.:J I1~~~ 
<u 

, " 
do lrJ 9J 0 Q.I d"J 'jJd 9J Q.I & I fJ} d 

lJ'fl11lJ n'JDtI[j~ 85.6 lW~ 92.3 1Pl1lJ[j1~'lJ ~[j'VlI~lJ'fl11lJ~D~'fl~D.:Jfl'lJf11'JfI'fl'YlflD'U'I1hl1'U'UD-1 

k'lI] j}==<
Boivin G U[j~'flru~ (9) Gjf.:J'W1JJ1'fl11lJ ll'UD.:Jf11'JIPl'Jl1J'I11 RSV ~ltll1i multiplex realtime RT-PCR 

lJ'f1l1lJ brDtI~~ 94.5 lri Dlill tI'lJlVi tI'lJ fl'lJf11 'J \91 '.iJ1J'I111 W'U ~11J'U 'U D.:J I1 ~~~.:JlJ 'f1l1lJ I1rDtI [j~ 81.6 

U~~~D~'fl~D.:Jfl'lJ f11'Jl1fl'Yl'UD.:J Kuypers J ll[j~'flru~ (21) ~ .:J'W'lJl1'fl 11lJ I 1'UD-1f11'J\91'J 11J'I11 RS V 

j} C>d d II] Q J j} '" or;! '" <V 

~ltll1i monoplex realtime RT-PCR lJ'fl1llJ n!'WlJ'U'U'JDtI~~ 7.1 llJmlJ'JtI'lJl'Vltl'lJfl'lJf11'J1Pl'J1'il'l11 

llD'U~!1J'U'UD-1I 1~~ 
& ~ 1 'j) Q,d d Q.I J ~9 'j/ 

1Jlflf11'JfI'fl'Yl'U'W'lJ11f11'J\91'J11J~ltll1i multiplex realtime RT-PCR 'Vl'W\PlJ'Ul'U'U'U I'll 

~~'lJ1flm.:J'J1lJ 38 I'llDV1.:J (influenza virus type A ~1'U1'U 8 I'llDV1.:J, adenovirus ~1'U1'U 21 
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\9l1eJ~1~, parainfluenza 	virus typc I ~l'Wd'W 3 \9l1eJ~1~, parainfluenza VIruS type 2 ~l'Wd'W I 
Q.J I 	 0 Q.J I Q.J I I d ~ Q..I " " 
~leJm~!![j~ respiratory syncytial virus 'ill'Wd'W 5 ~leJm~) ~leJm~mm'W!f)eJD'\I1~'I1lJ\Pl (36 'il1fl 38 

\9l1eJ~1~) t1J'W\9l1eJ~1~~ihhlJlrul1~bYl'W\9l1eJ~HWeJlJ (high crossing point (Cp > 35) 'il1flfll'j~'jl'il 

~11J multiplex realtime RT-PCR) ~~J'W !rleJ~eJ~iJfllHlwl1eJ~H~!nDll~ -70 eJ~ff1!9lm~lJbYlJl 
~l'Wfll'j freeze-thaw imJ!~ml1fll'j~'jl'il~'WiJ'W~[j~11J commercial monoplex realtime RT-PCR 

~eJlh~bY!!~[j~'liil\Pl ~~eJ1'ilri~~[jll1 RNA t![l~ DNA 'lJeJ~11i'bY~iJt!eJlJeJ~!!~1!f)\Plfll'j!!~mrfl'il'W
" 

,~ 1;'''l~ c:l II]~ ,x II] 	 .d
bY~~[jl'11fll'j~'jl'il9l1 !\Pl~[j!1J'W[jD !\Pl 'WeJfl'il1fl'W 'F111lJ !l'IJeJ~ monoplex realtime RT-PCR '\11 

o ~ ~ ~ Q.J d '11 ~ I Q.d 	 d Q.I J GlrJ 9J
'W1lJll'li!l"leJ~'jl'ilIJ'WIJ'W~[j eJ1'illJ'F1d1lJ !1'WeJlJfld1TIi multiplex realtime RT-PCR '\I1l"l\PJJ'W1'IJ'Wfl !\Pl 

!~ eJ~ 'j) 1mJ~ Ill! 'F1lJiJ fll'j~fl'l:ll!ill IJD !'ViIJDtl'WlJln eJ'W 

£9 ~ I 'jJ Q.d 	 ~ Q.J J A'q 'jJ 

'il1flfll'jfffl'l:l1'Wl"lD l1fll'j ~'j l'il\PlllJd'fi multiplex realti me R T -PCR '\I1l"l\PJJ'W1'IJ'W'W m ~[j[jD 

[jl~'jllJ 7 \9l1eJ~1~ (adenovirus 2 \9l1eJ~1~, parainflenza virus type I, 2 !![j~ 3 eJ~l~fl~ I \9l1eJ~ 1~, 

resp iratory syncytial virus 2 \9l1eJ~1~) fi\PlI1J'W~eJlJ[j~ 2 .6 'lJeJ~\9l1eJ~1~~~ri~ml'ilvt~'I1lJ\Pl bY11'11\9,j 

eJ1'il!1J'W!l"l'j1~iJ inhibitors ~eJ PCR 1'W\9l1eJ~1'l~~A\Pl'l1~~'j)lm~DD'\I11~!~'W'I111J1'il'IJeJ~~thlJ ~~ 
" 

d I ~ l.rJ <jJ'j) 	 .t!i ~ II) Q.J dIVa' d d d y 
m ru!'li'W 'W l"lD !\Pl 'j eJlJ[j ~ 1.9-2 .5 (29) '11 'j eJeJ1 'j)!fl \Pl 'j) 1fl !1'j bYlJ fll 'j fl mlJl"l'W li'U eJ~ IJ'W '\11! U'W rU1'11lJllJ 

q 

l'Wfll'j~'jl'ilnl~ 

!rieJVl'j)l'j ru 11 'W !d'F1 11m 1\Pl!~ l'UeJ~fll'j l~~D ~fl fll'j ~Jl 'j) fll'j ~'j 1 'j)~lVl~ multiplex 

.d ~ J5,x9 ~ 9 d d, ') d II] 'Qd l/.
realtime RT-PCR '\I1l"l\PJJ'W1'U'W'W !'linm !'Wfll'j~n'il!l"lIJ~ 3 'lil !lJ~ 9l~ !lfld11lifll'jt'W1~!Wfl!'lieJ 

11~bY~11J1~ shell vial 	 culture ~~~eJ~l~nmeJ~l~t!eJlJ 2-3 l'W !![j~11fll1fll'j~'jl'il~11J1~ 
'" II]'~ ~ , ~~ 9d

conventional RT-PCR 	 !'WeJ~'j)lfl !lJ~eJ~lJ post-PCR analysis t![j~!!lJll'\J~ A'linm l'Wfll'j~'jl'j) 

lJlflfll1nfll'j~'jl'il'\1l!!eJ'W~!'j)'W'UeJ~b~bY~11J1~ direct fluorescent antibody assay ~~I~nml'W 

fll'jm l'il'\.h~lJlru 2 '171 llJ~eJ~tJ1~ !!~eJ~l~ h n~llJ fll'jm l'il'l11!!eJ'W~! 'j)'W'UeJ~ Ili'bY~11J1~ DFA 
" 

~ ~d o"l~o ~ 9~ o9~~"l~ '" _f.! d d 
!'j)1'11'W1'\11eJ1'j)'\I11 !\PlmD1fl ~eJ~ !'linmlJlfl!![j~'\I1l mm !\Pl !lJmlJ'jIJD!'\I1IJDfll'j'\l1'j1D~[jfll'j~'j1'j)'\I1 

~1 fll1tl'W!.w IJ~ I~ fl t!eJlJtlD 'F1 1 llJ 11 'U eJ ~ fll 'j '\11 \Pl bYeJD ~m 11 eJfll1 'j llJ ~ ~ fll'j ci 1'W!!fl ~ mJ fl ~ [j~ ~ 11J 

" " 
fll1l'1nJ'W fllHJ1 multiplex realtime RT-PCR lJll~I'Wfll'j~'jl'j)'\1lfll'j~\Pl!9feJl1~bYneJh'F1lw 

'j ~ DD '\111 ~!~ 'W 'I111Jh ~~tll'\J ~ 'Yl1 1 l1!f)\Pl 'I.J 'j ~ 11J'li,.JlJlflfll1 'lillJ111!!'W'\I1VbY1lJl 'j m~ eJ flll1fll'j i'fl'l:ll 

~_'I "l ~,~ ') 9 ~ ~ II] ~ IIJ ~ ~ 9 ,.;, 0 ~I ~ '1 ~ 
~lJ11J !\PleJm~llfl~eJ~mlJl~bYlJ !\Plm~'W1~fll'j !'I11J1m'W !1'jbY !'U'I11\Pl !'I1W9l~'j)l!lJ'W~eJ~ !'I1fl1lJ!'W 
" " 	 u 

48 '171 llJ~mfl~!~ lJiJeJ1fll'jtlllJ~~ 'j)~ 1~~[jfll'j ~fl'l:ll~~ bJ'\Pl, bY1lJl'j ll[j\Plfll'j 1 ~1Jl'I.J5;1'W~ 1\Pl1J111 

1l1t1J'W ~ ~ 'j)~'lillJ[j\Pl1elfll mfl\Pl!~m!D'F1 'Vii~ IJ~eJ 1J1~ 01 ~~!1J 'W 1fW'\1l~rl1AWel ~1 'W 1f'il 'j)'I1''W t! [j ~ 'lillJ 
u u ~ q 

1 l1!!'W'\I1Vb1'1lJl 'j llA\PlIWfl!!fl~ tlfltl'W ~t1 llJel~l~ I'll lJl~ bYlJ!~eJ1111 l1!fl\Plfll'j U'l"lj 'j ~ 1J1\Pl 'IJ eJ~!~eJ 1 1~bY 
" 

nel 1'j'F1i'WJ~DD'\I11~!~'W'I11IJhl'W h~'WIJ11J1m![l~I'W'lflJ'li'W !'li'W ~h~~IJ'W, bYm'W~tl!~IJ~!~fl
q 

9 
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'jI 

fll'H~eJm.h!'Vlfl~fl realtime RT-PCR lJll'l1tT'WGlhtJCl~ leJfllbHfl~ contamination 'lJeJ~ PCR 

9 91 ~ I ="'" '') '" cl '" Jf II) 91 0 91
product b'W 'l1 eJ~u{)1J\91 fll':i !!Cl~'lf1tJCl~ beJ fllbnn~ ~Cl1J1n Cl 1~ CJf ~ m \)!n~'IJ'W b~ 'l11 n'Vllf11 ':i \91 ':i 1 \)~1tJ 

:n conventional RT-PCR !~eJ~'iJlnlPi'eJ~'Vhf11':ibtl~'l1CleJ~'Vl~CleJ~!vtml1 PCR product lJlvllf11':i 
'jI , 

1!ml~11~eJ~1tJ gel electrophoresis 'WeJn\)ln{l tl~lJfl11:IJtJCleJ~ilmJ1nn11 !'ueJ~'iJln~tJB1J1l~l'W 
1fI '0 ~I ~ d Q..I Q.I Q.I d o<:"j ~ ~I I c:; 
b:IJ\)l!u'W\91eJ~:lJf11':i~:IJ~~n1J ethidium bromide 'Vl:IJflill~:lJ1J\91!lJ'Wm':ineJ:IJ~!H. 

~ 0Cj ~Q.I ~:% ~tJ]Q.I 
nl':i\91':i1\)~1tJT!i multiplex realtime RT-PCR 'Vl'W\PlJ'W1'U'W'W~llJl':if1\91n\)'l11!'lfeJ n':i~ 7 

'lf~ ~ I~'W ~eJ:IJ n'W 1~ tJ '1 'l1\9l1 eJ~l;j ~ ~ bY ~ \91 ':i 1\)! 'W tJ~ mill tJ'eJ tJ!~ tJ ~ 200 I:IJ1m ~ \91 ':i ~llJl ':i f1!~'W 

!fl~eJ~iJmh'l1'f1Ju'W'Vlvl 'W f11':il~ \)QtJ!wm~eJ I 1'f~~!~'W~l!'l1\91neJ1':i mm~'l11tJCl~~1\91n\)Cl~ (!rleJ. 
'jI 

!'YitJ1Jn1Jf11':il'i'eJ ~bWn\Pl':i1'iJ monoplex realtime RT-PCR ~eJI1'f~~~ 7 'lf~~) b~:IJ multiplex RT­
'jI' , 

PCR ti'W\)~lJ~eJ~eJtJ\91':i ~Yifl 11:IJ I 1'UeJ~ m':i'Vl~ ~eJ1J \)~\,hn11 monoplex RT-PCR 1~tJfl11:IJ I 1\)~ 

Cl~Cl~\911:IJ~1'W1'W~ primers ~!~:IJ~'W !~eJ~'iJlnm\)lJnwvhtJBmtJ1~eJfl'W'U eJ~ primers ~~l!'Wl~~eJ 
I 1'f~'lfi!~~l~"l!!Cl ~ lJ m ':i !!~~ t'l1bY1'W tJ ':i ~ neJ1J~l~"ll 'WtJ Um tJl U~ ~l1tJ l~lJ m':itJ'f1J~m1~'IJ eJ~ 

'jI

.c:I,9 9J d III d I..:!:I. 9 9J d Q.I

multiplex realtime RT-PCR 'W b'l1!'l1lJl~~:IJ!W~:lJfl11:IJ 1'UeJ~m':i'Vl~~eJ1J!'VltJ1Jb'Vll'l1':ieJ bnmfW~n1J 

91 ~ 0> ~r:: 
monoplex RT-PCR m':i\91':i1'iJ~1tJT!i multiplex realtime RT-PCR tJ~~llJl':if1'Vl':il1JlJ':ilJlill'UeJ~ 

I 1'f~t'W ~~ri ~\91':i 1\)~1tJ ~~\)~lJtJ':i~ ltJ'lf111'Wm&~lPi'eJ~f11':i~m1111m':i~~!~eJ I 1'f~~\91':i 1\) 'W1JtT'W 

lJmlmYm·r'W~n1JeJlnWU1tJ'l1~eJ!ll 
'jI, , 

£:9 dQ.lc:!.9J 0 Q.I e!:t 0 Q.I,.c:I, 

m':ifl'n1:l1'WtJ~:IJ'UeJ'illn~ !'WeJ~\)ln\)1'WTW\Pl1eJtJl~'Vl\91':i1\)'W1J influenza virus type B !W~ 

parainfluenza virus type 2lJmlJlillUeJtJ b~tJ~ 1 !!Cl~ 2 \9l1eJ~1~\9111]rll~1J ~~iJ~lll~llJl':if1vllm':i 
Q a.JO. ~ III Q.I ~ a. ~9J Q.Cj

tJ':i~!:IJ'WfJill ~:lJ1J\91bQ 'Wl~'lJeJ~ m':i\91':i 1'iJ'l11!'lfeJ b1':i ~'Vl~ ~eJ~'lf'W ~'W ~1tJT!i multiplex realtime RT-

do> Jf 11)91
PCR 'Vl'WWl'Wl'IJ'W b~ 

eJtMm':iru 'U eJ~ m':i~~!~eJ I 1'f~neJ h flt 'W ':i ~1J1J'Vl1~!~'W'l11tJ t 'iJ ~'W1JlleJtJvf~ 7 'lf~~~ I~. 
'ill nm':i~n't:l1~ tl l'il ~lJml:IJ '1n ~!1i1tJ~ f11J ~eJ:IJ Cl~!~'W \)~~:IJ1nn11 m ':i ~n't:l1 g'W1'W tJ ':i~!'Vlfl'! 'Vl tJn eJ'W 

'" 
'l1tJ'1~ !~ eJ~'illn~l1tJl~!~eJn1'l1m':i\91':i1'iJn multiplex realtime RT-PCR ~~!~'Wn~lJfl11:IJ11 

, 'jI 

1] 1 n n11 nl ':i \91 ':i 1 \) ~1 tJ l~ :IJ 1 \91 ':i 111 'W ~ ~ nl ':i ~ n 1:11 n eJ 'W 'l1 tJ'1{ll~111 :IJ 11 'l1 eJ ~1~ I ':i n \911:IJ ~eJ :IJ Cl 
~ '" 

eJ1J1lfll':iru~ I~~tl 1\)~tl~fl~~ln11fl 11:IJ!~'W \)~ ~eJ~~ !~ eJ~ 'iJlntl l'iJ~ iJ~lJNtJ1tJ~m~'W ~1'W 1'W lJln~. '" '" 
lJm':i~~!~eJ I 1'f~neJhfl!m~1J1J'Vll~!~'W'l11tJ l'il !!~lJmm':itJ1tJ IlllJln~~ III 1~:IJl'W1J!!'W'}1V 

1J1'Wm~ b'W!~neJl~ 0-5 lJ!n~\)lnf11':i\Pl~!'lfeJ respiratory syncytial virus , adenoviruses, influenza 

'jI 'jI 

'ill n f11':i ~n1:ll'W 'W1J 1TfeJ tJCl ~ 67.2 'U eJ~ h fl~~!:)feJ !~tJ1J1'Hr'W '1 'W ':i ~ 1J1J'Vll~!~'W'l11 tJ'l 'iJ 
, '9 oj -:;'1 '" '" If 

virus type A !W~ B, parainfluenza virus type 1-3 eJ~1~hn\911:IJ lJ~tJ1tJ~n'l1~~'l'W~1:IJ~iJ~lll 

ml1J!~eJ~!~'W m!'l1\91.~~~\)~ ~!!~1m'iJ!n~'illnf11':i~~!~eJ I 1'f~tleJ hfl 'l 'W ':i~1J1J'Vll~!~'W 'l11tJ! 'iJ'lf~~ 
, oj 

D'W'l nl~ !'l1'W human metapneumovirus, rhinoviruses, coronaviruses !W~ enteroviruses '1 'W eJ'W lfl\91 
'jI 'j/ 

& 0> '191 "" II) 0> ,all) 9191 
\)~~:lJfl1':i'WWl'W1f11':i\91':i1\) multiplex realtime RT-PCR 'l1~llJl':if1m1\)'l11!'lfeJ !1':i~!'l1m'W !~~1tJ 

http:dQ.lc:!.9J
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9J~11 9J 0C1 ~ ~ ~ , 

\9I'j1'il nasopharyngeal aspirates 61Hl\l~lJ1tJ~1tJTIi multiplex realtime RT-PCR 'Vl'W~'W1'IJ'Wl"rIJ11 

<jJ = Q ~tqQ.l cllr]Q.1d d rp
HltJi:l ~ 67.2 !f)~ 'il1f1f)1 'j \9l~I'lHl n'j ~ respiratory syncytial virus ID'W ~ 1'j ~'Vl'W'lJlJln'Vl ~~ HltJi:l~ 

39.9 'jeJ\li:l\lltlhiWl adenovirus ~eJtJi:l~ 23.1, influenza virus type A feJtJi:l~ 7.1 , parainfluenza 

virus type I ~eJtJi:l~ 3.7, parainfluenza virus type 3 ~eJtJi:l ~ 3.7, parainfluenza virus type 2 feJtJi:l~ 
9J ~I II] '" d 'd 9

0.8 !!i:l~ influenza virus type B 'jeJtJrl~ 0.4 respiratory syncytial virus IlJ'W n'j~'Vl'W'IJ'lJeJtJ'Vl~~ ~'W 

I~nm ~ 0-4 tl I~'W ml'\wJ'lJeJ\l h'fnJeJ~'lJ1)J, h f1'Y1 rl eJ~ rllJ NeJtJe)m~'IJ lim'j 'j~'IJ1~1'W'Ih\lq~~'W 

'UeJ\l~ntllh;)~m'jill~\l~~1'W'lf1\lI$im.Jmntl1fl)J~\ln'WtJ1tJ'W m'j~~I~eJ influenza virus type A 

~h'W1liwln~1'W!~nmtJ 0-2 tl 1~'Wmlli\9l'IJeJ\l hmJeJ~'lJ1)J, hfln~eJ\ll~tJ\lIW~lirleJ~rl)Je)m~'IJ
u • • 

1Jf)1'j 'j ~ 'lJ1~tlrl ~ 2 f1f\l 1J~~f)1'j ill~\l~~1 'W'lf1\l q~ Nl.J II rl~ ~ \l'j eJ\lrl \l1J11l.J 'lf1\lq~'YI'W11 

" 
f)1'j\9l'j 1'il'YllI~eJ l"J~~neJ hfl1'W 'j ~'IJ'IJ'Vl1\l1~l.J 'YIltJ 1 'il'fi1tJn multiplex realtime RT-PCR 

1~l.Jn~1Jm1)J l1IW~f111)J ~11'W1~ '(J' \ld~ellm tJ'lJI'VitJ'lJn'IJf)1') \9l'J l'il'fi1tJn1J1\9l'j~ 1l.J f)1'j \9l'j 1'il'YI1 

g) 0...::.1. d 111 0 <J}

influenza virus type A ~1tJ1li multiplex realtime RT-PCR )Jfl11)J ~1!!rl~f111)J'il11'W1~ 'jeJtJrl~ 

. ~ d '" )f. II] '" 9J
100.0 !!i:l~ 96 .9 IlJ'jtJ'lJI'VltJ'lJn'IJf)1'jI'W1 ~ I!tJm'lfeJ ~1'j~ 'jeJtJrl~ 36.4 I!rl~ 100.0 1![l~f)1'j\9ln'il'YI1 

Q IqQ.l91 OQJ <J}o..:::::1 

IWl.J\9lI'il'W'lJeJ\l n'j~ 'jeJtJrl~ 54.6 !lrl~ 99.2 \9l1)Jm~'IJ m'j\9l'j1'il'YI1 adenovirus ~1V1li multiplex 

d II] 0 9J .~ d '" 

realtime RT-PCR )Jfl11)J ~1!!i:l~f111)J'il11'W1~ JeJtJrl~ 95.4 !!rl~ 90.7 IlJ'jtJ'lJI'VltJ'lJn'IJf)1'jI'W1~!Wn 

~ Q.1 <jJ Q trt Q.I <jJ

l'lfeJl1'j~ 'jeJtJrl ~ 27.9 I!rl~ 100.0 !lrl~m'j\9l'j1'illi1!!eJ'W\9lI'il'W'UeJ\l n'j~ 'jeJtJrl~ 27.9 IW~ 99.1 

o Q.I <J} ~ d liI 
\9l1)Jm~'IJ f)1'j\9ln'il'YI1 parainfluenza virus type 1 ~1tJ1li multiplex realtime RT-PCR )Jfl11)J n 

o 9J ~~ d. (l.I ~ lfJ Q.I 9J " 
1![l~m1)J'il11'W1~ JeJtJrl~ 87.5 !Irl ~ 98.9 !lJ'jtJ'lJI'VltJlIn'IJf)1'j!'W1~I!tJnl'lfeJ n'j~ 'jeJtJrl~ 87 .5 IW~ 

'jJ ~ d lfJ 0 'jI

parainfluenza virus type 3 ~1tJ1li multiplex realtime RT-PCR )Jfl1111 ~1Ui:l~f111)J'il1!'W1~ 'jeJtJrl ~ 

.~ d '" '" " II] '" 9J
90.9 !!rl~ 100.0 IlJ'jtJ'IJ!'VltJ'lJn'IJm'j!'W1~IWm'lfeJ n'j~ 'jeJtJrl~ 72.7 IW~ 100.0 Url~f)1'j\9l 'j 1'ilm 

c:::!. lr] Q.I 9J 0 Q.I <J) 

IW'W\9lI'il'W'lJeJ\l ~1'j~ 'jeJtJrl~ 54.6 !lrl~ 98.8 \9l1)Jm~'IJ f)1'j\9l'j1'il'YI1 respiratory syncytial virus ~1tJ 


TI realtime RT-PCR lim1lll11!rl~f11111~11'W1~ ~eJtJrl ~ 98.1 Ilrl~ 97.0 ImtJ'lJI'VitJ'lJn'IJf)1JI'W1~ 


)f. II] '" 9J '" II] '" 9J
Iwm'lfeJ n'j~ JeJtJrl~ 85.6 !!rl~ 100.0 !!rl~f)1J\9l'j1'ilmlleJl.J\9lI'ill.J'lJeJ\l ~1'j~ JeJtJrl~ 92.3 Url~ 99.4 

\9l -1)J'~1~'IJ 

I~ eJ\l'il1ntl\lli~1eJci1\lan~eJtJrl~ 32.8 ~\9lJ 1'illJJ'W'lJI~eJ trh~~~ I~'W mm\9l'IJeJ\l h fI ~\ltl1'il~. 
. " 

lif)1'jfYn'tdlI~)J!~)J l~tJyJ1f)1J~~'W 1 multiplex realtime RT-PCR 111'~11J1J fl\VIJ 1'il'Yll!~eJ 11~~neJ 

http:cllr]Q.1d
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9 "" 'I """j lI]31d J' ,
h'fl !'W~~'U'U'VlH!<f)'W'YI1V !u'li'W<f)eJ'W'1 !<f)!VOJ'\J'W !'li'W human metapneumovirus, rhinoviruses, 

~ 

& 
, 

I 0 9 ~3J ~ Q ..:!4 til Q.J I 

coronaviruses !!~~ enteroviruses 95-:Ju~'lidV'Vll !'YI'\JeJll~'Vll-:J~~'Ul<f)d'VlVl'\JeJ-:Jm~\?l<f)!'lieJ nnYtleJ 
'U 

') 'I "" 1 9 ,I II] C\ "d J' ,x if 
!~'fl !'W~~'U'U'Vll-:J!<f)'W'YIlV U !'WlJ~~!'Vlfl' !'Vltlll'fldlllbYll\j'HUlllflV-:J'U'W 'WeJf1Ulfl'W m~\?l~du'YIl!'lieJ 

gJ c.1 .J d .Q

1d~bYtleJ h'fll'W~~'jJ'U'Vll-:J!~'W'YIlv1u<f)dVl'jj multiplex realtime RT-PCR 'Wu~!tJ'W'jJ~m~'VlH 

t1eJ-:JtJ 5llilm~~lJtJ ~ ~ lv'li.w~ eJ!!'I'~'Vl6!!~~ ~1JdV~eJ 1 tJmh-:Jlllfl 
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'V-Lfl'. 2543 Diplomate American Subboard of Pediatric Pulmonology 

<I <I ~ 	 Q.I a' .... 1 

'H)~fl'lbY~ 'Hill'H.I U'VfVltl'Y1qJ~ lJ l~HllJ 'Vl 'J lJ 'J 1'U'\"llrl 

1'11H'Hll'lD'il'iltJlJ 'JtJ'lfl'lbY~'J1'il1'J6'J::;i'U 9 
q 

'\"l.fl'.2518 

'W.fl'. 2520 

'\'~.fl'. 2525 

0' 
bY1'l.l1fnJ1'Jn'lifl'lbY~'J lb'W'VltJbYfll 

q 

'W.fl'. 2530 	 Certificate in Pediatric Pulmonary Medicine, George Washington 

University, USA 

'\"l.fl'. 2532 	 tJlJ:J~ 'J tJ~'J l!bY~ 'l'fl 11lJ¥'fI 11ml1lJ lUJ!lJ f11'JD 'J::;t1 tJ'U l'lil9f'Wt1'lim 'J lJ 
q 	 ~ v 

'\"l.fl' .2541 


	ปกใน 
	กิตติกรรมประกาศ

	บทคัดย่อ(
ภาษาไทย)
	บทคัดย่อ(ภาษาอังกฤษ

	สารบัญเรื่อง

	สารบัญตาราง

	สารบัญภาพ

	คำอธิบายสัญญาลักษณ์และคำย่อที่ใช้ในการวิจัย

	บทนำ

	วิธีดำเนินการวิจัย

	ผลการวิจัย

	อภิปรายผลการวิจัย

	สรุปและเสนอแนะ 
	บรรณานุกรม

	ภาคผนวก

	ประวัตินักวิจัยและคณะ




