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TANINEE PETWIJIT: A PROSPECTIVE STUDY OF ENTEROVIRUS INFECTION IN INFANTS

UNDER 3 MONTHS OF AGE WITH CLINICAL SEPSIS. THESIS ADVISER: ASSOC.PROF.

TAYARD DESUDCHIT,M.D. THESIS COADVISER: PROF.THIRAVAT HEMACHUDHA,M.D.

AND ASSOC.PROF. SANTI PUNNAHITANONDA,M.D. 37 pp. ISBN 974-17-5098-6

Objective: To study the prevalence,clinical presentation and laboratory findings of
enterovirus infection in infants under 3 months of age with clinical sepsis.

Design: Prospective descriptive study

Setting: Pediatric in-patients units,King Chulalongkorn Memorial Hospital,Bangkok

Patients: All infants less than 90 days of age with clinical sepsis admitted to general wards
and nursey wards, King Chulalongkorn Memorial Hospital for sepsis evaluation from April 2003 to
Febuary 2004. Patients excluded immunocompromised hosts or who admitted longer than 14 days.

Methods: Patients who met criteria were prospectively studied. History taking ,physical
examination and laboratory findings were recorded.Specimens of blood and cerebrospinal fluid were
tested for enteroviruses using NASBA techniques. Patients were followed to determine the duration
management and outcome of their illness.

Results: A total of 56 infants were enrolled,36 were admitted to the pediatric wards and 20
had been hospitalized since birth in the neonatal intensive care unit ( NICU)or nursery wards. An
enterovirus was detected in 13 (36.1%) of the patients admitted to the pediatric wards. In contrast,
none of the NICU/ Nursery patients developed enteroviral disease. Of those 13 patients infected with
enteroviruses,10 (76.9%) presented with fever without localizing signs, 3 ( 23.1%) presented with
aseptic meningitis or meningoencephalitis. The most common clinical presentation was high grade
fever (92%),lethargy (54%) and rash (54%). 76.9% of enterovirus positive infants had evidence of
CNS involvement, but only 53.8% had CSF pleocytosis. Average duration of iliness was 3 days. All
enterovirus infected patients had.an uncomplicated recovery. 76.9% of enterovirus infected infants
receiving parenteral antibiotics for a mean of 5 days. 'Average length of stay was 8.1 days.

Conclusion: Enterovirus infections are an important ‘cause of sepsis in infants under 3
months of age. An enterovirus was detected in 13 (36.1%) of the patients admitted to the pediatric
wards because of suspected sepsis. Most enterovirus infected patients presented with fever without
localizing signs, lethargy and rash. NASBA in serum and/or CSF was a rapid and sensitive method

for diagnosis of enterovirus infection.
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Enterovirus Glulﬂﬂi]ﬁllﬂﬂ@lﬂlmuiﬂlﬂ@ﬂﬂ 90 IU NUDINTUALDINITUTAITITYINITAALYD

lunszuaiaon ( Sepsis )

suuuumsIY  Prospective descriptive study

Yonnaaleanu ( Assumption )
Y1 < 3 1 a =X @ A Y L. LA A
l%j‘]JTJEJLﬂﬂmLLmL‘JﬂLﬂﬂm 90 IU-NU present A clinical sepsis ABUDINITLAL
Y 9 9
DI IUAAIA) fage 113 Faua 2 Yaalal
1. qmwgﬁmﬂ”lajﬁﬁuam ( Temperature irregularity ) § Hypo- "30
Hyperthermia
a a a = a =
2. ‘Wi]ﬁlﬂi'illﬂﬂ‘ﬂﬂﬁ D SFUAN, ﬂiS’Jl!ﬂiSﬁ’J"lEl,ﬂulmlliJﬂ
3. 9IMsnNszuuelanalng : Apnea, cyanosis, Respiratory distress
4. 9IMINNILUUMUAUDING : feeding intolerance,vomiting,diarrhea,

abdominal distension , hepatomegaly, splenomegaly



5. 01mInseuvseam ; %0, nszvisenlileds, tone ndfienalng
6. 9IMTUAAININHININ ; poor peripheral perfusion, cyanosis, mottling,pallor
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abnormal coagulation
M33119%0 enterovirus infection e dgMIAnu 14ie1n1sIaz0 1IN HEAIA1 YD
M3 RAE AN T INA1ITI9RY S91RUNIATIVNY enterovirus genome  (A1835M3
NASBA) 1u systemic specimensJaLn @ Lag/13e s lydunda
M33198 s enteroviral meningitis 81en1s iy 1o 1msuazeimsuaave oy
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N1 enterovirus genome Tu systemic specimens %uﬂ ( Blood,urine,stool )
H30N15A3IINY enterovirus genome “luﬁyﬂf’uéfuﬁﬁﬂ ( Cerebrospinal fluid: CSF) Tag

35M135 NASBA Tasiinse il CSF pleocytosis 1 1

manannunlylunisIde ( Operational definition )

" CSF pleocytosis wineass S adea hnhlydursananining
(wnnnalnd + 2 SD) 1dun
CSF WBC > 22/mm’. Tudihadneigiosnit 4 dant
CSFWBC > 15/ mm’ Tufihedniion 4-8 dilani
csFWBC > 7/mm” Tufthednfiowgnnnii e dand
" Hypothermia W84 core ( rectal) temperature < 36.5 DA UFAITI
®  Hyperthermia MWD core ( rectal) temperature >38.0 DIFNT AL N30
axillary temperature >37.5 DA ALT O E
" | eukopenia #1899 1311431 WBC 910 CBC < 5,000 /mm’
" | sukocytosis HR18D4 U1UIU WBC 910 CBC > 20,000 /mm’

" Thrombocytopenia HW8DI i mIUMTAEEA < 100,000/mm’



Uszlarinmniez a5y ( Expected benefits and application )
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1PNTTHATNUIWNNYIVDY ( Review of literatures )

. S . . ' . . ..
Enterovirus 11l single- stranded RNA virus aglalu Family Picornaviridae
1l52nBUA18 Poliovirus ( Type 1,2,3), Non Poliovirus ( 23 Coxsackie A, 6 Coxsackie B,
. e . I a { A v <3 :
29 Echovirus , 5 Unclassified Enterovirus ) 1iuduriguosnmsaaweinuiiosludn aall
p1msgunsdlduanataduluvateszuy ' din
1. Respiratory — common cold,pharyngitis,herpangina,stomatitis,pneumonia,
pleurodynia
2. Skin — exanthem
3. Neurologic — aseptic meningitis,encephalitis, GBS, paralytic poliomyelitis
4. Gastrointestinal — vomiting,diarrhea,hepatitis
5. eye — acute hemorrhagic conjunctivitis
6. heart — myopericarditis
Pathogenesis(s’m)
a 1 ! 4 o A A A g YA
M3AAAe ( transmission ) HanAen1d fecal — oral route Maduulane
. A [ J 1 1 ng; 4
respiratory routes ‘Vi’i6ﬂﬁE]1811/]?Jﬂmﬂlmulﬂqgﬂalu’izﬁﬂmﬂﬂiiﬂ
sz nAIvueelsa (incubation period ) Uszuias 3-10
d’ [ dy 9 T 1 dy o d! LY d‘ = 1 d’
WBTUIFLVIFI NN LFDVUIUNUIIZUUIAINU TV nasopharynx wazung ln
Y 2
aouinraosusnamuaumelvauuu L‘dlfamuslmy%gﬂﬂﬁumqmuaummﬁ
[ Y
v o e Jdo @ 1 [
AUNUY specific receptors ﬁgcvaam”lﬁ'( enterocyte) NANULNIATT1e 1denaw
Y k4 v
1 u1aed Peyer ‘s patches 145U lamina propria tazttsdsuauunii tagi
1 Y Y
T¥iAg minor viremia 1523 uf 3 voamsaaiie nHuIzLNI DTEII0g0 TeIz
v 2 Y
AN ( CNS,Lungs,heart,ﬁuG].) L%’E)%LL“]NGTWH?J’E]’EJEI’JWING] mart uagiilding
4 d’ dy U LI} 1 0911 1
major viremia Uszaaiun 3-7 LGHE)"133ﬁmmtwaqn‘uuﬂizﬁmmuﬂmﬁmuﬁ
' A a ' Y . . .39 9
IS0 1HIoINA TUFIINEI91IN major viremia ala
. . aa o o 1% ag ' o A
Diagnostic tests miamaﬂiiﬂmwﬂﬂiﬂmﬁmmNG] AN

Y
1. mamze hia (viral isolation ) 910 clinical specimens §114¢)

2. 33mM3n1e moleular 141n PCR, NASBA @539%1 viral genome 1agas4
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ABMINN serology Tasdeslinmsnsrany rising U®4 viral specific neutralizing

= v Y

. A 1 @ [ 4 Y o 1= e A [
antibody NRIEHUINNU 4 oy vedinan lull specific serotype Naqy

(Y] o [ Y .
m3sne umssnunlseaulszasesaine1ins ( supportive treatment )

1 I = =2 o . A . .
2813 l3nmu AmsAnINs1h antiviral drug f® Pleonaril itag intravenous

. 9 ! 9 a A Yy ay
Immunoglobulin 114 unquan ldmsnusmmantiomsuns taznguan g iquiu

= U [

1 1 [ 1 4 "
unNs 09 uaramsanede ldaguelse Teminida ©

17) a 4

4 . . o o < < [
Baraff LJ (1993)' " @il Practice guideline dm5uidniane1giioonii 90
o A Y Y 1 = . 4 . . . Y S g
Junwaae 14 313353 extensive laboratories investigation waz ¥ antibiotics
[
111U expectant therapy
Rothrock SG'? (1997) M meta-analysis W1 persistent bacteremia 7% uag
meningitis 2.7% Gluﬂ’cjll non-toxic children with untreated pneumococcal
bacteremia
@& £ ) ! 9 I v !
Baraff LJ (1992) © 011 meta-analysis W1J:1mumﬁum"lmiummmmquaanm
Ql a dy QU A A d' a dy A A
90 Ju 90% tnan1n¥e afa Tifies 10% MRannFeuuaiise
A (19) ' = <3 o w ' Ao Y

Kramer MS ,Shapiro ED (1997) ' na1dalszmudingriaisess Nfanu

. . 4 a £ o Y a ] a o =
practice guideline 1Ay C]Nﬂﬂﬁ!,ﬂﬂﬂ”lii’JQTNWﬂTU1au1ul,ﬂuﬂ’nlﬁ]”llﬂu Hazy

{ @ an 1o & A § &
anudeslums lasuenlgFus Tae lusuilu nazmuilyvisenon luouina
v
Pagiu uuanesamau lnquildalivenniesnusg ( Bauchner H,1997) %
. o [~ ti' o w 9

Non-Polio enterovirus Lﬂummqmmﬂﬂuﬁmﬂm HAZMIUOU 15NV

Y
(2

Y3 < Y 1 A [ Aav
ﬂullﬁlllﬂﬂlaﬂuﬂﬂﬂ'N REZG) ﬂﬂuwmmmaﬂﬂmu

k4
EZ

Byington cL"”? (1999) ﬁﬂmqu M3RiveIMIAALY¥D Non-Polio enterovirus 1u

)

< v ] { ) a g

auldianeigrioendt 90 Jund 14 $1uau 345 au Tas35ms PCR wuie
Y
enterovirus 89-AU (25:8%) HATWil 75 % HMsaaiie luszuulszamaiunai
1 9
R
(4) = a 49; <3 Y ] A '
Krober MS ' (1985) Anwiaunavesmsaase luanegiiosnii 3 hou wum
Y Y

a ol . . <3

15% nannwsuuniGe 41% uendse 125a'ld uag Non-Polio enterovirus 131
] v Y Y
auraNnuLoeNgans 35 % YoIMIAAITeNIMNA LagWLI1H aseptic
Y Y v

meningitis (uende Tsalaviniilvdunds) wasu1dTaen il cSF

pleocytosis ( 11 910 54 AU )



we ¢ a A . ' S g
" Dagan R (1989)"° Anmgiidmssinsdaie enterovirus Tunguauldidnian
Y ' A Ao 9 Y A a til Y
019UDYNIN 3 IADUNTUVINIUDUIN.AYLITDINITAALYD ( exclude aul¥nting
Y k2
AnspLUAN sFALDDN ) NUNFIWITD isolate 130 enterovirus 310 clinical
specimens 139 @04 42%
. () axa & . A . . . . VU
Modlin JF (1988)" " ANUN review 1394 Perinatal Enteroviral infection "bmmmq
1 1A . . = 9 1 Y] Qs}l 1
a1 1nainA91n Coxsackie group B tag Echovirus TﬂEJaJmmiqul,LN”lmmwlNﬂu AR
= =K A s Aa Y .
Tyitionms laudalionmsuanaslunaigszuy wazideriala common clinical syndrome
Vl@gﬁlﬂ' meningo-encephalitis,pneumonia,myocarditis,hepatitis #991N91NTLALDINTUAA
4 a dy A A a 1A 3 a . . . I
2191en IAeNAMIAATDUUANG 8 NIAAANNIANIN Intrauterine transmission #937NH
% 1Y) 4 a 1
DIMITULITI wazdnuaasemsmely 1-2 d@anviusn n5eovaaluszrinamsnasauas
k2
[ 4 / [ (R [
¥aInanA ( post natal transmission) Tagaziduninuiggn (wo'ld 30-50%) Taeldsusean
FIAAYAIINYINADAHSTDLADANTAT 1UTEHI1INTAADA HIBAADIN Non-maternal source
ﬂi]5ﬂﬁﬁNaGiﬁ)mnﬁquuﬂmaﬂiﬂ”lﬁ}uﬁ Virus strain ,mode of transmission, presence of

passively acquired serotype-specific maternal antibody
{ d Y 1A a

Y
'fnymsnusninaeigiosnd 14 Ju dngaindrinimsaaie

KU

(21

Abzug MJ (1993)

. o (R 1 a3 < o = 1
enterovirus 3147w 29 au wudu luaiiluanaaeansudmua , Ty lugas
Immediate postnatal period , s swﬁﬁmmiquusﬂuwmﬂizuu ( pneumonitis,hepatitis

. + - e 1 Y
thrombocytopenia,bleeding,meningitis) marker of severe disease 1dun early age of
illness onset, maternal viral symptoms at delivery, absence of fever and irritability,
" . ' . EL
tachynea, positive serum viral culture ) a2t u®1 antiviral therapy 01905 Towi lu
9 1 dy
auldnguil
(7) =2 91 A .

Abzug-MJ (2001) ﬁﬂml@ﬂ’m‘miﬂ 16 318 NUFAAIDINITVBI neonatal enterovirus
hepatitis and'coagulopathy- N1319£10 1T 1WFII1-7-TU30 (198 3.8-31) UBATIAEGA
= 1A A 9)::' aAa 1 o =
031 % LLﬁLNﬂﬁﬂﬂWNﬂuUlﬂlﬂiﬁﬂ%’J@l W‘U’N“WEHﬂimIﬁﬂme

aa o a tg . a2 o 9 o dy [ &~

N1TIUIRYNITAALYD enterovirus Glu’é]ﬂ@'ﬁ]1Lﬂu¢lﬂﬂﬂ1ﬁﬂﬂﬁlw1$wﬂubﬁﬁ SINRY
Y o w A 9 = ° % Y a ]
UBINNA mmmﬂ%nmmu ua:umm“hm ‘ﬂi]i]‘]JLl ANAUANI molecular LB

polymerase chain reaction (PCR) %30 nucleic acid sequence-based amplification

(NASBA) 21/8n1501339 Viral nucleic acid 910 CSF 1az91n clinical specimens @13 11114

9
[ A

Aaa dy 1 Y Y <3 Ay o
N139N3I3IUD fJ‘HW!GIf@ﬂf]TiﬂGluﬂuULMﬂQNuLﬂuulﬂﬂ?ﬂﬂ?TMiﬂﬂli? LagMNNITITUIIYITUIU



| & amaa e o P A 1 an
1 wundudsnuanus ( sensitivity) LaZANVINNIE ( specificity) IHUDNINITNITINE
v

A A (813) X A < aa o o X ' B
woanuay ' 339zl TewidenisatanunazmsNaunuguasnegie sreaans 1de
a 1o & ] 1 v 1
Uz Taglusuilu anszeznaimseglsamennauazana ldsgaes "
. . . . I ad £ A
Nucleic acid sequence-based amplification (NASBA) Whasmssatianu 'y

1 v A . = Jd
MeuwinAuIT PCR iazenunsa amplify RNA templates 18 Tagase 3901931/5¢ Toyinin

9 I Y 1 . A 1 a’/‘ Ay 1
PCR 1araniioalunis detect ngu RNA virus 1110391n01dsdunauiiosniuazan lone

Y Y

INA cross-contamination leﬁumumm“” WenNUM3 1% consensus primers and

Y £
. aa o a . Y v '
probe ( Panenterovirus ) TumsatanensAaide enterovirus %mmmmn%mﬂqu

v
poliovirus 1% non-polio enterovirus FHAA199 1@ lunsazINdieansuRe)



Unin 3

IS UHUMIIVY

sUuuumM3398 ( Research design )

mM3dveranssau iy 119191 (Prospective descriptive study)

A v

s21TauI 58 ( Research methodology )

3.1 Uszansuazedns ( Population and sample )
Y 1Y <3 ogj 1 = @ Ao
Uszmnaidhvaneg 18ua gilamnawausninana 90 1 illeimsuazemsuansves
a zﬂy = [ 1 9 9 A (% [ A a 4
mMidare TunTiaapAfINa 1@y NITUNMITINEINMAITININTOITAIEAT 159Ne107a

PNAINTB IUFIUADUINION 2546 DINUAIIUS 2547

MIMUIUVUIAAIDE

N=Z"a,PQ/d’
smiualdl d = Annuaaianasuiseniyla( Acceptable error ) = 0.1
P = Incidence 994 Enterovirus infection Glumjuﬂuul%}tﬁﬂﬁ}aﬁmﬁ 90 Suil
#9d@ neonatal sepsis = 25.8 %
Q=1-P
Za,= confidential interval =95% = 1.96

N = (1:96) ° (0.26) (0.74) = 73.9

0.1)°

U 1 =\
VAR89 lagszanane 74 au

s o A ) = . o
ﬂ{]mm"ﬂﬂﬂﬂmﬂﬂl"lﬂiﬂﬁﬂBW (Inclusion criteria )

Y < 3 1 = [ A a dy

ﬂﬂ?ﬁllﬂﬂﬂﬁj@lﬂlmuiﬂ!ﬂﬂﬂﬁ 90 1 NUDINTUAZDINTUTAIVRINTAATD TUNTZLLE
A & 1 9 9 QaJJ 1 9 d? ::; [ [ 91 a
DIAMUNUNAINANIVNAUAULA 2 "’UfJ‘lJ‘L!ul‘]J ‘I/Iiﬂi‘]Jﬂﬁiﬂ'Hﬂutmuﬂﬁjﬂﬁﬂiu‘l@ﬂﬂWﬂTﬁ

¢ ¢
NUITNIFAIAAT TﬁﬂWﬂWUTﬁﬂWWﬁ\iﬂim
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J o . . .
ﬂgmmmmi@lﬂ@aﬂmnmiﬁﬂm (_Exclusion criteria )

1 1 { g . . 1 1 . .. [
1. éﬂaﬂiuﬂquﬁgﬂu immunocompromised Host llﬁluﬂﬁﬂaﬂiﬁﬂ immunodeficiency A8
u’j . Yo ay o = v . 1
N4 primary e secondary, "lmmm@gmuﬂu"lmmmmfmwn Prednisolone 411971 2
a o d @ o w ' <

ma/kg/day Wiy 2 dlad, 1dsveuaiivtia , dilhelsauzise

Y1 ~ 1 a [ P a dy 3 1
2. @ﬂawuau@giuiﬂwmmamumu 2 dilavi NuaaseImMsvosmsaaronseln

serInueueglulsaneunag

3.2 MmsaunauaznsIa ( Observation and Measurement )

1. M3Ianelsn
M33HNe enterovirus infection @1fenIsNaY 1Ule1msIareIMILanInIeg ves
a dy v 1 9 dy 9 . ! 1Y
MsAaFeMIuINUNAINaN Iudaanadlodn ( Assumpton ) SINAUNITATIVNY
. 9 an N . Y 1A A g’
enterovirus genome (A3835N15 NASBA) v systemic spemmens”lﬂuﬂ 1A9A LUAL/MID U

Tudunds

NUCLEIC ACID SEQUENCE-BASED AMPLIFICATION (NASBA), Tagld NucliSense®
Basic Kit

I a A o . p 9 T = . .
HUATMSINSIUIU nucleic acid AMBAVAT polymerase chain reaction ( PCR)

4 4
[ =2 4

pniannuanasusnluil 1990 Tae Guatelii nazam fidounnaeegiiords enzyme
a19nu 3 wila 1dun avian myeloblastosis virus reverse transcriptase, RNAse H, T7 RNA
polymerase annsaly amplify hlﬁ}f::d DNA 1tag RNA template sequence mewaﬁ'lﬁ}ﬁﬂ
RNA ‘ﬁ complementary A1 target sequence

A59NUTINAUIT PCR 35 NASBA a13150 amplify RNA templates 14 1agas4 343

(% v

L4 aa . 4 o osj { 1
Usz Toaniunlumsasaitanengy RNA virus tHoanne 1fed uaouidasnitazan Tonme

1NA cross-contamination °luﬁuwlaumm

Qe

o . . o . . I .
ﬂimq‘uu nucleic acid amplification techniques 1@naenilu test of choice Tums
dsj 1 1 d‘ = dal % 1
asmene Isaluszuudseamaunarsiinannde saluraie1sa 195 Herpes
simplex encephalitis, Enteroviral meningitis, HIV related opportunistic diseases of the
4 I a { . . 3 1A .
CNS 1ifpanniiludBhil sensitivity az specificity g9 taz ldnasias milon1133 viral

isolation Tﬂﬂmﬂ%} cell culture
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2. 1n50aienlFlumsIde

NucliSense" Basic Kit
13114 RNA amplification test kit 15zne1a78 reagents #1149 fsuduluvuums
nucleic acid release,extraction, RNA amplification, ECL detection ﬁﬁf?umwiwc] @‘Tﬁﬁ?
1. Nucleic acid release %1 clinical sample Terlu Nucli Sens lysis buffer‘ﬁ
Usznoudiy guanidine thiocyanate ttag Triton X-100
2. Nucleic acid isolation 19 Basic kit isolation reagents @nNaLen RNA TaeI5N15904
Boom
3. RNA amplification 14/ Basic kit reagents fi1l5¢noudao enzyme 3 wila fin AMV-
RT, E. coli RNase, T7 RNA polymerase naz s specific oligonucleotide primers 2
¥iAND

Primer1: 5-AATTCTAATACGACTCACTATAGGGCACCGGATGGCCAATCCA-3’

( drunvaduladuaum encoding T7 RNA polymerase promoter )

Primer2: 5-GATGCAAGGTCGCATATGAGGGTGTGAAGAGCCTATTGAG-3’

( duitaduldiug iy ECL detection )
nageelfn3e isothermal ( gairigNwed) 1uns amplify RNA Taga5nsues
Fox
4. Nucleic acid detection 1a#2% electrochemiluminescence ( ECL) Taeld Nucli
Sens Reader e1umalua1 ECL signal
MnMsAnEI3eufenI3As19M11e enterovirus TaB3EMs NucliSense” Basic Kit
Meuny RT- PCR Wi Sensitivity laiunad1ani Tagend point detection sensitivity
based-on NucliSense® Basic Kit S 1 tissue.culture infective dose 50% ( TCID,, ) 130

<100 copies RNA input azll specificity q&ssi'e) Enterovirus

33 nmﬁmamm%’aya ( Data Collection )
) 91 g A9 do 1y 9 Yo  a o w
Aunasewazdihamnidingunusiainandiedu s 1dsuesune uazanudidylums
aa o A o Y a Y Y = g & <
Ftvnglsamelsz eyl lumsine wazsusen lvgiownsulumsanyins sl Taany

4
Yoyane lfaalunuuesutiuindeyadile
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'
v A

%’ay‘aﬁugm 18un 01 et exmahiiihlddean Tsanena wazeimsdifaoun
Usziamsnana sziausan dszianseunid Joyadudan

filennates 185uMsAI99319Me Tadaaadn ietiufineinsudaniie

Poyanan1InTIIN R o9l fianTa199

pIMsuazeIMseAazmss N 185 usendneed Tsanenua ( Hospital course )

fiheey 185un1sasromanest §ians aelu 24-48 wu.ude Admit faii

1. 1W11d09 Lﬁag] complete blood count (CBC) ,hemo culture, blood sugar Taedq

A Y a wva
Glii]%‘lfl‘ﬁ‘ﬁ)\'lﬂ;]ﬂﬁmﬁ“ll’t'NI‘NWEJHﬂa
Y
2. 1zt lvdundensav CSF cell count and differential count, protein, sugar,
. 3 dyBI (= . . . 4
gram stain ,culture for aerobe , M91i@09 143 contraindication mamsunng
) E4
3. N1IATIV sepsis work up ’3146] ANV 019% lAun Urine analysis, Urine culture,

chest X-ray LLazﬁuq

9
o w A

4. M3aIn329 NASBA for Panenterovirus 1119491

41 EDTA Blood %50 Clotted blood 1 aaaas

Y
o o [ <3 A b i a aa
4.2 i lvdundaninudie3s sterile technique 0.2-0.5 jiadans
. Yo <3 Y3 ~ 1 ) 1 Y a ua
0N Specimens a2 lasumamuludiu 4 esmimaFod aundnaziihda doglfians

melu 48- 72 $2 14

5. Rilheni CSF pleocytosis 3¢ sdanamni ludumdanou muﬂaw"luu CSF

U

. 1 . ' 4 Y
pleocytosis 92 d180AA529 NASBA for Panenterovirus s o110 lANaLINIzAIIe

@ 1 { 1< o W 1 < { a va ] { 1 2’
aegnimaoiudauae 1l (Teeny TAndesfianmslu kit #ldiie preserve RNA )
A dy
3.4 m3uAsIgrivaya ( Data analysis )

ﬁnﬁua%’auaiuﬁﬂmmﬁuaaa (MEAN + SD ), $ewaz ( Percent), Wa® ( range )

[

Lﬂiﬂumamamwumuua Nﬁﬂﬁ@i]%‘ﬂﬁﬁﬂﬂﬂgﬂﬁ‘miﬁﬁ‘] GI,HN‘IJ’JEJﬁ HINY
enterovirus infection ﬁUﬂquﬂulmﬂu Taely Unpaired t- test e Chi-square #14AY

Mugay

P-value < 0.05 DoNUusdAYNINADA
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=).

un

a d
wamsmmww%’am ( Result)

Yoyainali/

Y Y 3 ] ' A A
mﬂﬂﬁﬁ’ﬂﬁ’mﬂlﬂy}ﬁﬂlﬂiQﬂ?ﬂLﬂﬂLﬁﬂﬂWQl&’ﬂﬂﬂ’N 3 D UNUEANDINITUDN

a & A A o A 91 ' 4
ﬂ'liﬁﬂlclf@il:lﬂﬁgllﬁla@@ ‘VIﬂJﬁ“Umiﬂ‘i?imI,!,WL!ﬂI%Jﬂ’JEIi‘LA"lIENNWEJQiJTiL’J‘BmﬁGIi Ti\iWﬂ’]U']a

L4 QaJJ T A 2 o A 4 a9 Y =
PAINTA AUAIUN 1 IWHIYY 2546 DIIUN 29 NUMWUT 2547 NQ‘].]'J‘EJL"’U']S'J?JﬂWiﬁﬂHW

9 9
o @ 1 Y o [~ a ]
MNUA 56 318 DIYAILA 1 ’mﬁﬂ 87 U wiadlumde 32 519 UAINANVN 24 519 Tﬂﬂl!‘ﬂ\?

9 I A (] Sld' = a [ 09;1 1 =
ﬂullﬁuaamﬂu 2 ﬂquﬂaﬂ’quﬂu"lsumﬂgmmuﬂmiﬂuiﬂmﬂ ( 'EJQT?QWEJ']‘]J"IﬁGNLWHLﬁﬂﬂﬁ@ﬂ ) U

o QId' 9 o (% A= = (9 9 [ 9 [
1UIU 20 AU Llagﬂunh]‘ﬂ!ﬂnﬁﬂﬂﬁ"iﬂy"l‘]/]@ﬂ'ﬁﬂ. ( BUAYNAVLIURAIDINAADALLAT ) UL

Y A @
36 AL Yayaoue Aauaad lumsng

d’ Y Q:I FA d‘ k4 =<
m5190 1 saagdeyanilivesdibeiilasinmsfinm

Yoyaiali/ nguil 1( an.) ngui 2 (uwunmsnusnina) | P Value
UIU 36 AY D1UIU 20 AU
iminusniie, Aunfe N5 (range) | 2744 (1350-3660 ) 2604 (1290-4020 ) 0.445,
pgIIITNIMsANE, AN Y Tu 38 (7-87) 2.8(1-11) <0.001,
(range)
INe ‘IﬂEl/ﬁﬂjQ (dadn) 20/16 (1.25) 12/8 (1.5) 0.968
Positive results of NASBA for 13 (136.1 %) 0 0.002
4 o 9) 1 )

enterowrus,muau@ﬂaﬂ AU(5080)
Positive results of bacterial culture, 7(19.4%) 5(25%) 0.737,
sudihe auSooaz)

a. two tailed - test. b. two sided Chi-square. c. two sided Fisher's exact.
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Y Yo Y 1 A A oy [} [} 1 9
Athennaees lasunmsasiedrediadon uay/mie 1 ludundas ediales 1
@981 Tagdsnsnucleic acid sequence-based amplification (NASBA) WUI1MsNAdoU
Tiwauandmsy Panenterovirus a1y 13 au Tageglunguau lddushsumssnynan
o a g 9 X 3 & v Y o Y oA
an.iavua Aatlu Sosas 36.1 vesdihedndunsnauinumdininaasaudd uazu Admit #

= A P o a A A K ] ~ A A
@ﬂﬁﬂ.Lu@ﬁﬂ’lﬂﬁ\iﬁﬂﬂﬁlﬁﬂﬂlsﬁﬂiuﬂﬁgllﬁla@ﬂ Wﬂﬁﬂjﬂqﬂ@a@ﬂﬂ IﬂﬂWUﬁJ1ﬂ1ﬂq@1ulﬂ@u

P [ AaA
IWH8U ( ‘W‘]JQj‘]J’JEJ 3919) AIUNUANN |

a

! wa < a X (Y]
N 1 yaasgUamIiveINsAasadumalslSausnmuaey

v d

gUAMsaveImsharadumels Sauanmnaey

30 y
25 7
20 2 774
% 15 b ~
10 ]
= 7 ek
0 — e e | ==
u.A. ii.a. W.A. 1.0, .8, n.e.
ihau
B sunugihadaiia

a d o an
HAaN1IAUAINTHIaNHUSNINAAUD

21M3uazeIMstand ( Signs and symptoms )

' '
N 9 o [ =

Y Aa dﬂl 3 @ 0911 1 1 =3 £
@ﬂ?ﬂ%@ﬂl%ﬂlﬂulﬂﬂIill’ﬁﬁ‘ﬂﬁfillﬂ@Qiuﬂqnm“miﬂﬂ"ﬁiﬂyTﬂﬁﬂﬁﬂ.ﬁmlﬂu
d A o Y )y v = . ' o = o o & & Ay
ENNASNAVUUIUTIAIIINAADALLAT 61EJVIW‘1JE’JQ(1U’§$VFTJN 14 U3 80 I ﬂﬂﬁuﬂlﬂulﬂﬂ‘ﬂllll
< 1 1 (= (] I a @ 1
waluleuneu "luuﬂﬂluﬁWGlu%’J\illiﬂﬂa@ﬂ WUl e 9 AU INANDN 4 AU BATIEHIU
%1ﬂﬁiawﬁﬂmﬁu 2.3 Clinical syndrome ﬁwumﬂﬁfgﬂﬁa Sepsis without localizing signs

a a9 = Y 9 1= A o 91
Antlusesas 76.9 ﬂ’f)iJ’lﬂ'JElﬂ’lﬂ’liulGUiIQIﬂ811N3J61ﬂ13ﬁ1N5$UU14lﬂW’lm%’lzﬁN“]fﬂﬁ]u ZJI‘IJ'JEJ
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=)

Y . . Y = o = o
1 3180193891015V Y Meningoencephalitis (11"11 ¥U YNLUU Focal) 8N 2 51809 1N1TaNTY

v A

A Y [V A Ay Y =T . - . ) ~ o w
WO NANDIDNLTL ﬂfJaJ”hJuamJ&gns of meningeal irritation ®1NTAIAUNNULTIINUA AU

Ao g9 (92%) Fuas (54%) Hiu(54%) aaunldtios(38%) Hypereflexia (38%) szozinan

Y ~ [ A A @ A [ A
]lﬁlliﬂﬂmaﬂ‘hﬂu 29U u1u“l/]q¢1ﬂ’0 8IU 9INTOUY ﬂQl!ﬁﬂ\‘]Gl,u@'ﬁ’Nﬂ 2

d' 4 Q'J v aa Y dla & a
f13191N 2 uammmg_a=n:f'hJuas:anymx1n1aﬂaunmaa@ﬂmﬂmwmmz‘lmﬂ

worsumelshsa lunguaulifnan.

characteristic Enterovirus positive | Enterovirus negative P

ns 1€ n=23 Value

Wwinusnifa, Aunae nSu(range) | 2983 (2500-3500) | 2619 (1350-3660) | 0.035,

p1gloEuIIMIANYT, ANnde i 35.7 (14-80) 39.3 (7-87) 0.672,
(range)
WA /M dadIn ) 9/4(2.3) 11/12 (0.9) 0.372,

Syndrome Classification

- Clinical sepsis ,without localizing 10 (76.9%) 10(43.5%)
sign

- meningitis/meningoencephalitis
3 (23.1%) 4 (17.4%)
- clinical sepsis with focal

0 9 (39.1%)
signs/symptoms

Peak temperature ,celcius (range) 38.9 (37.5-40) 38.4 (36.8-40.5) 0.064,
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characteristic Enterovirus positive | Enterovirus negative P
Value
N=13 N=23

Saudihei I®Antibiotics 10 ( 76.9%) 16 (69.6%) 1.000,
(Goaay)

sudilen 14 Acyclovir (Gasag) 2 (15:4%) 2 (8.7%) 0.609,

Duration of antibiotic therapy, U 5(0-13) 4.8 (0-14) 0.858,
(range)

Duration of acute illness, 34 3.2 (2-7) 3.5 (1-14) 0.787,
(range)

Length of stay, u (range) 8.1 (3-17) 15 (2-84) 0.143,

ill contacts,n (Fo8ag) 9 (69.2%) 4 (17.4%) 0.003

Bacterial culture positive ;AU 0 7 (30.4%) 0.034,

(5o8a2)

a. Two-tailed ttest.

b. Two-sided Chi-square (continuity correction)

c. Two-sided Fisher’'s exact.




= = vy  Aa A g Y
19190 3 mmmazmmmamwwﬂugﬂwnmwmaumei‘s‘hm

2INITLATDINITHUAAN Enterovirus positive Enterovirus negative P-Value
n=13 n=23

Fever 12 (92.3%) 18 (78.3%) 0.385
Lethargy 7(53.8%) 13 (56.5%) 1.000
Rash 7(53.8%) 3 (13.0%) 0.018
Poor feeding 5 (38.5%) 14 (60.9%) 0.344
Hypereflexia 5 (38.5%) 4 (17.4%) 0.235
[rritable 3.(23.1%) 4 (17.4%) 0.686
Meningeal irritation 2 (15.4%) 0 0.124
URI 1(7.7%) 5 (21.7%) 0.385
Vomiting 2 (15.4%) 7 (30.4%) 0.438
Diarrhea 1(7.7%) 5(21.7%) 0.385
Seizure 1(7.7%) 4 (17.4%) 0.634
Hypertonia 1(7.7%) 2 (8.7%) 1.000
Apnea 0 4 (17.4%) 0.274
Respiratory distress 0 3(13%) 0.288
Poor tissue perfusion 0 2 (8.7%) 0.525
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A A

v Ao Y £ 4 1 1A Y d?
ﬁﬂHﬂ!%ﬂﬁWﬂiyﬁ@ﬁﬁQN’lﬂ’lﬂqmq@ﬂ'ﬂwu GBQWUU]J@TTQWEJL!UU muimgwuuﬂﬂlu

Tududi 2-3 vea'l¥ Taenwilu Maculopapular rash 1nnfiga( 38.5%) 70490318 Petichial

rash ( 23.1%) Aauaadlua1s1an 4

d' v d' d' Y dla &’ < U
MAINN 4 uaman‘ymzwu‘nw1ﬂmjﬂaﬂ‘nﬂﬂw@mumiﬂs"hm

MP rash 5 (38.5%)
Petichial 3 (23.1%)
Mottling 1(7.7%)
Pustulovesicular 1(7.7%)
No rash 3 (23.1%)

msautiulsa ( Hospital course )

' 1 A Aa S 1 s . {
lutidihedesin szeznanduilie ( duration of acute iliness )Tagimde 3
[ [ 1 A a dy A 1 [] o
Fu (2-73u) Liflasiims@aiounuguusiuenmiioszuin)szameaIunais 15y myocarditis
necrotizing hepatitis filennsienauiiuldlagliiinnzunsndewdeundy 4ile 10510
¥ Yo an Y A = o 1 =
(Sovaz 76.9) laSuenlgFruzmadudaon masuiu 5 Ju szeznaimseg lsanenamag

@ 1 @ ; Y
wu 8.1 Ju Hdihe 2 5181850871 Acyclovir madudondae
a d YV a wa
HANSINTIZHNMIATIIM e HIAMS

3197 5 WA AN UEIAIeA ( Complete blood counts : CBC )

($1uau /mm’) EV positive n=13 EV negative n=23 P value
Total leukocyte count 10,433 (7,600-15,900) | 12,520 (5,500-30,100) 0.209
Granulocytes 4,114 (1,457-6,314) 5,469 (780-15,050) 0.219
Lymphocytes 4,976 (1,705-9,063) 5,376 (1,464-10,535) 0.628
Platelets 477,000 397,000 0.149

@ <
vneme duavluraauie Range
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M1519% 6 Man13A5391ludunas ( CSF findings ) vesihefinaedumelshisa

é}‘ﬂaa CSF WBC | CSF Serum CSF CSF CSFGlucose/BS | CSF
(/ mms) EV EV ANC Glucose | ratio protein
1 8 Neg. | Pos. 0 43 0.56 65
2 330 Pos. Pos. 293 46 0.56 120
3 10 Neg. Pos. 0 42 0.57 59
4 5 Pos. - 0 52 0.48 41
5 1 - Pos. 0 50 0.84 71
6 161 - Pos. 0 49 0.65 62
7 30 Pos. Neg. 0 29 0.4 146
8 115 Pos. Pos. 23 39 0.39 69
9 205 Pos. Pos. 148 54 0.67 112
10 12 Pos. Pos. 0 47 0.49 32
11 18 Pos. - 0 46 0.51 104
12 0 Ros. Pos. 0 51 0.65 53
13 560 Pos. Pos. 73 44 0.44 55

Y
[ 1< [ A,
Neg. #unens a339 linuyedwmne 15 1h5alasitms NASBA

Y
I I A,
Pos. H1N8D4 asanuwaume 15 1hsalasisns NASBA

= ] Y o 1 1
- wneas Wildded1eadinsne

ANC #3184 Absolute neutrophils count
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au ldmns1e 1asun1s7i1 Lumbar puncture Wil CSF pleocytosis a112U 7 AU
1 a g 1 g‘ o o .
Tudihe 13 510 Amtludosas 53.8 Tddansaninludunds NASBA for Panenterovirus
o Y A v v :j @ o ] dy I [
Swau 11918 (Gi)e 2 swedisiediai lvdunaslineasie ) wugedumeTs 13 9 510
{ 4 I @ (;y @ o 1 1 .
uagdl 3 510 Nagrany ewwme 15 yaluii lvdunas ua 1l CSF pleocytosis
PR ~ 1A dy < (% ] [ 9 4
agddithennunaadedumnels hialussuulszamdiunansiudie minmnua
aa o A < A gl [ @ 1 a . ] 1%
aneas asewudadeavy v lvdunaawnnindng ( CSF pleocytosis ) 3aufUATIN
W1 enterovirus genome Tu systemic specimens ( Blood ) H30NTATIINY enterovirus
g’ @ o ] ] o a3
genome luth ludundaTasiivise 1l CSF pleoeytosis N 1@ T1mau 10 s1eaaiiuiesas
9 1 = d‘ Y (% o o [
76.9 Tagaulddiulng liloimsuazermsuaasesteiuauesdnaudany dmsuwna
o & A ~ % o o 91 da & @
msasniudadeatazminsnaniveui lvdurasludihendayodunels 15

Y v
NINNA ALFASIUAIT 19N 7

~ Y G, = M [ (Y] Y
M1319N 7 uamwam‘m‘s’mu‘ummaaﬂuaznﬁmmmqmmmuﬂmauﬁm‘lugﬂw

d‘Q &’ a & < % A I3
naayenaz lifawedunels lsalunaudihefnan.

Enterovirus positive Enterovirus negative P value
CSF WBC (/mm°) 111.9 & 168.9 (0-560) 37.9+ 139.4 (0-650) 0.170
CSF Glucose ( mg/dl) 45.5 £ 6.55 (29-54) 51.9417.5 (2-95) 0.219

CSF Glucose/Blood sugar | 0.55 = 0.13 (0.39-0.84) | 0.62 = 0.19 (0.03-0.97) | 0.247
CSF ANC (/mm’) 41.3 +87.3 (0-293) 26.3 £ 113.5 (0-533) 0.685
CSF Protein 76.1.£.33.8 (32-146) 98.8 £ 73.9 (24-321) 0.307

nueig davinaadluaiseien Mean £:SD (Range)
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A15197 8 uanwmamMsINadganelugilaaanangn. Ailan1saedanshn

iR L UNTELALARA LUNISIAE

[
=

N1591UARE

auaugilag (AW)

Enterovirus infection

Viral infection,unspecified
Dengue infection

RSV pneumonia

Rotavirus gastroenteritis
Other viral gastroenteritis
Herpes simplex encephalitis
Chlamydia pneumonia
Bacterial meningitis

Urinary tract infection
Bacterial skin infection ( pustulosis)
Orbital cellulitis

Necrotizing enterocolitis
Sepsis,unspecified
Noninfectious diagnosis

Total

13
3

N W

36
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Paez nagminsrnoug Aduilu wezisulienl§¥ugilu empirical antibiotics 5¥131950
dy (1) Aav o 1 U 3|
AANZID | 1UIUTIUIUNIN IR 19 sEIMANDI1 Non-Polio Enterovirus Lﬂummmm
Y
a wvAa 4
l¥nSoomsuansvosmsaaelunszudidonldng 25-45% Taso1vnugiiansaiged 50%
oA Vv ' Y 1oAYy
Tﬂamwwamwﬂuqajeu LAaTNUNQUDINIT aseptic meningitis Gluﬂu'lmﬂquullﬂmﬂ (62-
75%) 4
[ Y Y
) =t o Y = aa o a A 3 v o 9
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Y v ax dil o 5 = 31 = .
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Y 4 dy =R o Aaa 1 o F o a a A 1
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aa o Ay 1 Y dyd Y < Aav o
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| & amaa o A 1 as
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Y
wouyuay &
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szamaIunans 1w myocarditis , necrotizing hepatitis gilennstenautingld laglid

9 = o = A o A VoY yo A A 9
HNCUNTNEDUIRYUNAU Gl,uﬂ'liﬁﬂ'ﬂ'lui]\TﬁuuHiTL!'J1E\l}ﬂ'Jfﬂqﬂi’lflulﬂiﬂlﬁlfﬂi]'lﬂﬁ\ulﬂﬂaﬂu
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1111 Horizontal transmission Lﬁmmﬂ\ﬂu’ﬁﬂﬂﬁ)uwﬁﬂwum Intrauterine transmission 3

6,7,21)
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é}ﬂ’mmiﬂ 16 518 NLLEAAIDINITVDI neonatal enterovirus hepatitis and coagulopathy WUN

= Il [ = @ A o =) =2 dy ] 91
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Yoyafina1InsInUMsANEIve Verboon-Maciolek MA tazamg (2003)' > & linumsaa
tﬂy 1 Y 1 [ L a 1 d’ 9y o 9 o ]
waﬁluﬂqwﬂaa NICU wuﬂuiﬂﬂﬁuuy§1u31maﬂu"lmﬂauu1u ﬂ"liﬂLLﬁfﬁJE]HﬁJ‘c’JWUﬂWi
Y =} ' v v W I o I 1A 1w v ~ 1
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LYUTININOU ARBARTUAIMUA Liag 14T Perinatal complication wutludadiumnaien

a [ = = 1 1 wvAa L Y] a [N
WA N 2.3 (9 A 40 ) Famsanen luadszms wudgliansal lusnenuraie luang

Y 1 1 a A o ] 1
nu ? luaalsemanquglsdnazensm giianmssivzainluregesounazgg lu 1510

v

1 = dy Y v d' | d‘ U [
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& 1 dyl = a dy 1 Y = [
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A IS o W = ) A A A
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[ k2
s . a <] [
rash (38.5%) 70924318 Petichial rash (23.1%) A lanaadsedume 15 1sa wuil CSF
. tﬂy 1< [ g’ o v 9 91
pleocytosis 7 318 ( 53.8%) taz 9 518 asanueoume 15 yaluih lvdundede udn
1 1 Y =} a dy ! 1 . .
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[ Y Y
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o A v A [ 1 a . =X goa a
FJunsaianueulsaneuia Fee1984 luna CSF cellular reaction $4914NITAAATINNDIE
Y Y [l
i lvdunadihenguiiluiuaes la 919w CSF pleocytosis Tunmenadld titoen
[ 1 I . @ 3 oy o o 1
VUIUMIAINAIIY U Dynamic process AU s 19 NASBA test a9 ludunds a4
o aAa o a 4 I @ 1 1 { .
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9 9 d? = :JI FIRl A A (=} a dy 1
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a o Y1 1 dy [
aaaueINsuazneInsal lsavesdilenguiiae lilueuins



24

Y Y Y
Tumsideiinuinnemsasivdeauazii ludunds NASBA test for Panenterovirus
4 aa o a 4 I o 1 1 o
Hsz Teniunlumsdisnemsaaseoume 1s hia Taenuinnindile 13 s1e1a5ums
A Y} = S Y A &£~
as9a0a 11 $1811RauInD3 10 518 UE1he 1918 (Husay 7 1ua13199 6 ) $90IN13V04
2 F4
Meningoencephalitis 11823 CSF Pleocytosis ta inude lhalunszuaaon Tudiesedl

Ja v Aa 1

H Y
1 Tsanenunayei ldasauds duilyginiuainizes Viremia uda auiudisenninmn

Y

[ < 2’ @ [ Y A o [l 2’ [ Y ] d‘ [ A [] %
Tdansanini lvdundelansededini lvdunda lineasin Tusrehasdonse liaade
A g o I A Aow AnY 1 = 4 aa o
woduauoIdnEUNa Minsradealuszezided Idoguaziidse Temimnlumsitane

a 4 < [ § < 3 [ 4 { (XY
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1 a g < o n < 1 { ) I
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Y] I a " < a
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Y 3 Aa dy < Y] 1 A kY .
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Ao 10 510 (76.9%) lasuenlFaugmaduion masuu 5 u szeznatog
{ o . I A
Tsamenunamasuy 8.15u M3 l¥ NASBA test for Panenterovirus 813 19tilunsasiaasy
A K 3 2 A o Py A o Ao (27-20)A '
myasous ludihaamdniasdonis@aie lunszuaaen dalurasanuide AN
mmm%mwm%’ﬁﬂm U polymerase chain reaction (PCR) %30 nucleic acid
P . . &£ o Y 3 A 4
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[ 1 9 an 1o & 1 9 1 =2
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[ 9 A aa o oA 1 oAa .
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ez Idsudsz Teninnige Tunuddernaeuvanunmsasiaaenaniinaili

nlasunaanmsguainuau il 40



25

asiwanmsIdnazdoravenus

a dy < o 3 o Y <3 I Y 1 A Ao
msaagoowme 15 hianuluawigdvyvesdihaananeigiesnin 3 @ouid
a A A 9 PR & o
pIMInazeIMIuaasveInsaare lunszumaon laswusosaz 36.1 vosdiedunsndy
9 @ Y v o 9 9y A o Aa dy A
PIUHAINARDALAT  LAZTUA NN 1TINeUIaA 8T oeaadunNzAAYe lunsLIaADn
o Y Y (=) A =< aA Y Y
pmsdinn laun 1dgeTasliloimsmwszuuimmznizes Fuas Tiu gaunlddes ms
ATMIEINUENTTNvee 1S ad1e3Tms  Nucleic acid sequence-based amplification
Y
o o [ 1 4 [] aa [ o
(NASBA) luideauaz/vseriludunas wunilsglenigs srelumsinenelsauazinla
9 [ an a dy < o Y d? 1 < = dyd
W lvdnaznendinvedlsaaaweumeIs hialdduniu  ed1elsnaumsanu il
Y
doinaldun vunaatesalunisanwdalsuanios nazlylddamsmnzyelSea ( Viral
' o Y Y a di} I v A ] nm Y o '
culture ) Mg ldnateyavessiageoume s hianmiven uazlulaasiadieds
A J o o o A = Y A = A a ) A
eanazih lvdunaslunuiinnsie  wenaesimstnyunmauas ldlumenih  Taeiy
] 1 o 1 A :l o % Iy Y3 ~ A I Y aa o A
PWIAAIDEN  tazaIaedanauazih ludunadli diiaiga  eld ldmsitanedn
<4 4 o ' o 1 g
579157 1AM IaTIfanan lulszme lnedatisiaumna (1,500 VIMABNIATIV 1 AFI)
2K o

o a 1 dy T o ] { @
veduiludeostlszmiua test Hlnnuau U5z T lundulasunlasmssnm aaszoznm

mseg lsane1ianazann l9910a199 9390951801 luaaszmeme u



—

w

5181N15D19D9

. McCarthy PL. Controversy in pediatrics :What tests are indicated for the child under

2 with fever? Pediatr Rev. 1979 ;1 : 51-56.
Baraff LJ, Oslund SA, Schriger DL, Stephen ML. Probability of bacterial infections in

febrile infants less than three months of age: a meta-analysis.Pediatr Infect Dis J.

1992 ;11(4) :257-64.

Byington CL, Taggart EW, Carroll KC, Hillyard DR. A polymerase chain reaction-
based epidemiologic investigation of the incidence of nonpolio enteroviral
infections in febrile and afebrile infants 90 days and younger. Pediatrics.
1999 ;103(3) :E27.

Krober MS, Bass JW, Powell JM, Smith FR, Seto DS. Bacterial and viral pathogens
causing fever in infants less than 3 months old. Am J Dis Child. 1985 ; 139(9):
889-92.

Dagan R, Hall CB, Powell KR, Menegus MA. Epidemiology and laboratory diagnosis
of infection with viral and bacterial pathogens in infants hospitalized for
suspected sepsis. J Pediatr. 1989 ;115(3) :351-6.

Modlin JF. Perinatal echovirus and group B coxsackievirus infections.

Clin Perinatol. 1988 ;15(2) :233-46.
Abzug MJ. Prognosis for neonates with enterovirus hepatitis and coagulopathy.

Pediatr Infect Dis J. 2001 ;20(8) :758-63.

Rotbart HA.Enteroviral infections of the central nervous system.
Clin Infect Dis. 1995 ;:20(4) :971-81.

Yerly S, Gervaix A, Simonet V, Caflisch M, Perrin L, Wunderli-W. Rapid and sensitive
detection of enteroviruses in specimens from patients with aseptic meningitis.

J Clin Microbiol. 1996 ;34(1) :199-201.

10. Van Vliet KE, Glimaker M, Lebon P, Klapper PE, Taylor CE, Ciardi M, van der Avoort

HG , Diepersloot RJ, Kurtz J, Peeters MF, Cleator GM, van Loon AM. Multicenter
evaluation of the Amplicor Enterovirus PCR test with cerebrospinal fluid from

patients with aseptic meningitis. The European Union Concerted Action on Viral



11.

12.

13.

14.

15.

16.

17.

18.

19.

27

Meningitis and Encephalitis.J Clin Microbiol. 1998 ;36(9) :2652-7.
Li A, Chen Z, Liu Q. Detection of enterovirus RNA in cerebrospinal fluid from
patients with aseptic meningitis and encephalitis and its clinical significance

Zhonghua Shi Yan He Lin Chuang Bing Du Xue Za Zhi. 2001 ;15(4) :371-3.

Verstrepen WA, Bruynseels P, Mertens AH. Evaluation of a rapid real-time RT-PCR
assay for detection of enterovirus RNA in cerebrospinal fluid specimens.
J Clin Virol. 2002 ;25 Suppl 1:S39-43.

Monpoeho S, Coste-Burel M,Costa-Mattioli M, Besse B,Chomel JJ, Billaudel S, Ferre V.
Application of a real-time polymerase chain reaction with internal positive control

for detection and quantification of enterovirus in cerebrospinal fluid.

Eur J Clin Microbiol Infect Dis. 2002 ;:21(7) :532-6.

Schlesinger Y, Sawyer MH, Storch GA. Enteroviral meningitis in infancy: potential role
for polymerase chain reaction in patient management. Pediatrics. 1994 ; 94 :
157-62.

Stellrecht KA, Harding I, Woron AM, Lepow ML, Venezia RA. The impact of an
enteroviral RT-PCR assay on the diagnosis of aseptic meningitis and patient
management.J Clin Virol. 2002 ;25 Suppl 1:519-26.

American Academy of Pediatrics. Enterovirus ( Nonpolio)infection. In: Pickering LK,ed.

2000 Red Book: Report of the Committee on Infectious diseases. 25" ed. Elk

Grove Village,IL : American Academy of Pediatrics ;2000 : 236-238.

Baraff LJ, Bass JW, Fleisher' GR, Klein JO, McCracken GH Jr, Powell KR, Schriger DL.
Practice guideline for the management of infants and children 0 to 36 months of
age with fever without source. Agency for Health Care Policy and Research.

Ann Emerg Med. 1993 ;22(7) :1198-210.

Rothrock SG, Harper MB, Green SM, Clark MC, Bachur R, Mcllmail DP, Giordano PA,
Falk JL. Do oral antibiotics prevent meningitis and serious bacterial infections in
children with Streptococcus pneumoniae occult bacteremia? A meta-analysis.
Pediatrics. 1997 :99(3) :438-44.

Kramer MS, Shapiro ED. Management of the young febrile child: a commentary on

recent practice guidelines. Pediatrics. 1997 ;100(1) :128-34.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

28

Bauchner H, Pelton SI. Management of the young febrile child: a continuing
controversy. Pediatrics. 1997 ;100(1) :137-8.
Abzug MJ, Levin MJ, Rotbart HA. Profile of enterovirus disease in the first two weeks

of life. Pediatr Infect Dis J. 1993 :12(10) :820-4.

Heim A, Schumann J. Development and evaluation of a nucleic acid sequence based
amplification (NASBA) protocol for the detection of enterovirus RNA in
cerebrospinal fluid samples. J Virol Methods. 2002 ;103(1) :101-7.

Fox JD, Han S, Samuelson A, Zhang Y, Neale ML, Westmoreland D. Development
and evaluation of nucleic acid sequence based amplification (NASBA) for
diagnosis of enterovirus infections using the NucliSens Basic Kit. J Clin Virol.
2002 ;24 (1-2) : 117-30.

Verboon-Maciolek MA, Nijhuis M, van Loon AM, van Maarssenveen N, van Wieringen
H, Pekelharing-Berghuis MA, Krediet TG, Gerards LJ, Fleer A, Diepersloot RJ,
Thijsen SF. Diagnosis of enterovirus infection in the first 2 months of life by real-
time polymerase chain reaction. Clin Infect Dis. 2003 ;37(1):1-6.

Rotbart HA, McCracken GH Jr, Whitley RJ, Modlin JF, Cascino M, Shah S, Blum D.
Clinical significance of enteroviruses in serious summer febrile illnesses of

children._Pediatr Infect Dis J. 1999 :18(10) :869-74.

Baker RC, Kummer AW, Schultz JR, Ho M, Gonzalez del Rey J. Neurodevelopmental
outcome of infants with viral meningitis in the first three months of life.

Clin Pediatr (Phila). 1996 ;35(6) :295-301.

Ramers C, Billman G, Hartin M, Ho S, Sawyer MH. Impact of a diagnostic
cerebrospinal fluid enterovirus polymerase chain reaction test on patient
management. JAMA. 2000 ;283(20) :2680-5.

Robinson CC, Willis M, Meagher A, Gieseker KE, Rotbart H, Glode MP. Impact of
rapid polymerase chain reaction results on management of pediatric patients

with enteroviral meningitis. Pediatr Infect Dis J. 2002 ;21(4) :283-6.

Marshall GS, Hauck MA, Buck G, Rabalais GP. Potential cost savings through rapid

diagnosis of enteroviral meningitis. Pediatr Infect Dis J. 1997 ;16(11) :1086-7.




AONUUINYUINNS )
ANRINTUNAINENRE



30

Tuauﬂaummﬁéwmsﬁnm
o aa aa s a & . 2 [=3
ATNTN ANBMULNINARUN UazN15IUARLNSAALTA Enterovirus TugilaeiAnany

12N 3 LIAUNAIRLNITAALTD LUNTELALADA

o o aa

Faunwndgaae  HIuuan wiy.s8H  wiEsians

o

ol [N = a = o &
219NN UAZEITIIN HAUNNIEM AgARR, A.UN FIzTRT Nz
BUNAUR 1ninusiinuud
d‘ % oY o o 1 k73 k% = & O =2 a o d‘
\Haasn A3 TeunaINaadness BnanulsrasfinnsdAnenide Feaangn
ANHOUTNNARTN uazN1TIRadensAnme Enterovirus lugiatiinangtenndt 3 naunasdanissiage

= = \ A gy ] =2V va aa o -] o a &
sl.uﬂ?xLL@L@@ﬁ] m‘lﬂi“ﬂ@ﬁ')’lNﬁ‘QNN'ﬂMﬂ.qlﬁlWﬂ’]Ll‘llﬂW’ll¢ eﬁ\ﬂﬂﬁ_lﬂq?QquﬂluLuﬂQﬂuqq@Q@ﬂﬂq?mﬁ]lﬂ]’ﬂ

b3
o a

lunszuaiden Wdhsaunsdnuanseil puzfAseredoudafinuaznsaz@untasinsansida il
Tunguanldianian mmﬂmxmmﬂmmﬁumquﬁm%@'lummmﬁ@mmezmmﬁ'@ﬁmmm

snuavenalidniau uazlifenisanizianzas sainsusnnisiaideuusiiFefienaralsaguuss

sinlul# eenannnisiniielda TpeoAeanEmizsinge] nepdtnasnaRnenainlfan uwamnel i

doulnnflunquiihainangifasndt 3 thaundld vieasdanisiame lunsvuaidanne Suduiueu

1
a o

Teanenuna Yinnsmsamnzidiaaniden W ladunas dasnaz uazn1amgaaans iandu uazGulien

as ' s a0 A 9 @ . \ a X -
ﬂgmuz TENIWTANALNICLTR NQ']u"J’QEW]LL@ﬁ\TSLMW]uqflﬂqLﬁ@@quiﬂﬁyﬂ]ﬂ\ﬂﬂf]?ﬂﬁLmﬂiuﬂublfﬂﬂ@llu ST

q

' '
a '

anialada 19 90% GenwudnlaFanalsaninutiasgnaaangs Non-Polio Enterovirus ( 25-45%)

flaqiiu faamnatian1a@aluiana aden1IRaa1IiugnIsaluaen U ladunas Lz A9AnaY
dl ° £ aa o dgl ' 2 I z 5| % < ‘ﬂJ = 1 aa o
2w i Winnsmsaaitiadevnderelsaluauldnguindullfgmnnsind Geasidsslanibiantiliade

o ¥ 1 t g as 10 1

waznIauaiguainegtae deaannisldentfzeuslngluidniu anszazinaniseg lsaneuna uas
anAldanesine Audunuieesnistdeil Insfiivang WeAnEIAINEN ANEIENNARTN NaNIg

% P o = =] Ey— = & o ' .
p3anteieslurnig uaznigld weatian1e@aluana Wwedtadunisfiamela¥angu Enterovirus
puldianidan angiiasndn 3 hau Nuansainisreanisaniaalunszuaiaen

Yo
al

4 @ ! vo - % = o X N -
‘1,!ﬁ]i"ﬂi“ﬂLﬁﬂiuﬂﬂﬂ?’rﬂ\i"ﬂ@\i%’]uﬂﬂm?Uﬂiziﬂﬂu@’mﬂﬁ?L‘H’]TQNﬂ’]?ﬂﬂH’]ﬂNu TP UWNEEENEN

819ANNTDNAMALDINI9R A TR WeeLERRNANaEnAITuanTe lafantLiey wungu
X = \ 1y aa | o \ PG
Enterovirus S9azdaaannisiendjasuslaglianiu anszazinainiselsmenung wazanaildans
1 %’/ 91‘:“ b4 =2 d"/ ° k73 e aa o [
pine wenaniuAsintiannsAnmi aztn i dsslemiuvasduiuamnsdunisiiadouasinmw
Auldnguilsalilluswins

YATUATULBIVINY AL lA5UN19R59a371908 M99ALARA LAzt lIAUNAILAZ AN LI TR AUTL

'
= ° 3|

wuANEE uazn19ngeaau] Aendusmuninsgiunisinm wazazldfunisfuistudeauazinladu

= @

WALMIANEN 1-2 Hadans iedenanaansiugnIsuaeadalodangu Enterovirus Saaziiunionnis

= K o o A aa o ady o Ly - o o
Wzihenkazin lidundsnenidiiadanulnAnseaineguds niansamaiiliidunseaiiiasann’d
Ysunudnetvaenuazin ladundaiesdntes uarudoudunismsatainagudalonnuunng

o { ' 1l ! L7
mimm@mnmqmmﬂume%mﬂm



31

Aiuean nsAnmilidullineannadaslazesdwdt dmdigasslunslaslieumynlin

v
a v o 3

nsdn lnedsliunisguainmainunndniuing deyaisunsazgnifiuiuannudy dazdlameaniy

a

Tunmganiadsslaminnanisunnevingiu

i liiumsuneazieaniomen uarasareiiate iidundngiu Inensudngniutinzenlu

[

neAnEilAe woy.aBH Wiasians Tne. 01 — 6468083 lanaudadaslaaasdwidiamun

BITR .oeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, ginasas AITR e NEINL
OO UPRURPRRRRRRRR T ) (e )
U e
§ o o J
BT .o wnnelEade AT, WEINY

(wey.olidl WTINART ) (oo,



32

PROTOCOL FOR
A PROSPECTIVE STUDY OF ENTEROVIRUS INFECTION IN INFANTS
UNDER 3 MONTHS OF AGE WITH CLINICAL SEPSIS

Ta- ana WA HN AN

BYVULAINTANE fu Aubeud e Ward

Inclusion criteria
O engsusiusniinde 90 Ju
2INNIUATBINTUAAIAFIN9R AT AININAATAINa I d s uaIws 2 daaiulil

O
O 1. Temperature irregularity O Hyperthermia Rectal temp. > 38.0 °© C / Axillary temp > 37.5 °
C

or O Hypothermia Rectal temp. <36.5°C
O 2. Behavior O Lethargy O Irritable O poor feeding
O 3. Respiratory O Apnea O tachypnea O retraction
O Grunting O flaring alar nasi O cyanosis
O 4. Cardiovascular 0 Hypotension/shock [1 poor tissue perfusion
O 5. Gl O feeding intolerance
O Abdominal distension [ vomiting O diarrhea
O hepatomegaly. O splenomegaly
O 6. Neuro. O lethargy O irritable O coma
O seizure O bulging AF O hypertonia O hypotonia

O hypereflexia O absence Moro’s reflex

O 7. Skin O cyanosis 0 mottling O pallor
O petichiae [ rashes [ sclerema [ jaundice
O 8. Metabolic O hypoglycemia
O hyperglycemia [0 metabolic acidosis
O 9. Hematologic O leukopenia ( wbc < 5,000 /mm3) Oleukocytosis (wbc > 20,OOO/mm3)
O thrombocytopenia ( PLT < 100,000 /mma) O abnormall
coagulation

Exclusion criteria

O Immunocompromised Host VLﬁLLﬁé’ﬂfmI?ﬂ Immunodeficiency ﬁi’N"’l 1;1{‘1 primary Lag
secondary, WFuannagRAuiuluauaWeuwin Prednisolone 81nN91 2 mg/kg/day wisiin 2 duand,
IFuaeditnge , filaslsanzise

O ﬁjﬂwﬁu@u@q%‘mwmm@mulﬁu 2 dilondt Fuantensresnsindeaseiv seuingd

uauat/lulsaneuna



wuuWasntuvindayaeilie ( CASE RECORD FORM )

Protocol for A prospective study of enterovirus infection

in Infants under 3 months of age with clinical sepsis

da- ana WA HN AN
BYVULAINTANE fu Aubeud e Ward
AT, SufidvineanIm.
o319 HN 1190 AN 1197
‘ﬁfﬂgj waslnsdninnse
Discharge Diagnosis
1. Maternal history Age years

pard __g & 4 -2 N

ANC x ﬂg'\i at

Serology  Anti HIV VDRL HBsAg other

2. Social history

3. Infant history

33

Medication/ substance

Maternal iliness O within 2 wk antepartum [ within 1 wk postpartum

O yes

Mode of delivery

[ No

OB complication 1 yes

[ No

Membrane ruptured

Signs of chorioamnionitis O yes

hours prior to delivery

Marital status

Occupation 813NN13AN

sele (TAn NN9en3aNAY ) O < 10,000 LW

O 20,000 -30,000 1 O > 30,000 U

Birth weight gram
HC cm CC cm
GA wk by date/USG

Apgar score 1 min =

Resuscitation ONo [OYes

By Oxygen flow / PPV / intubation / other treatment

Age of onset

= a
AVTNLAN

(LGA/AGA /SGA)
lenth cm

Ballard score

5min = 10 min =

hours/ days

Oral Polio Vaccine O No [ Yes date

History ill contacts within 15 days O No O Yes

ATB AlF5unaun1suausn. Asil

O No O Yes

O 10,000 -20,000 1N



4. signs and symptoms of suspected sepsis

34

41Vitalsigns BT______°C BP_____ _mmHg PR____ /min RR___ /min
4.2 Behavior O normal O Lethargy O Irritable O poor feeding
4.3 Respiratory O normal O Apnea O tachypnea O retraction

O Grunting O flaring alar nasi O cyanosis
4.4 Cardiovascular O normal O Hypotension/shock [ poor tissue perfusion
45G.l O normal O feeding intolerance

O Abdominal distension [ vomiting O diarrhea

O hepatomegaly 1 splenomegaly
4.6 Neuro. O normal O lethargy [ irritable 0 coma

O seizure O bulging AF [0 hypertonia O hypotonia

O hypereflexia O absence Moro’s reflex
4.7 Skin O normal [J cyanosis [ mottling O pallor

O petichiae [0 rashes [J sclerema O jaundice
4.8 Metabolic O normal [0 hypoglycemia

O hyperglycemia
4.9 Hematologic O normal O Anemia
O thrombocytopenia

4.10 Other abnormal findings

[0 leukopenia

[0 metabolic acidosis

O leukocytosis

[0 abnormal coagulation

5. Laboratories findings

CBC  4ui
Hb__ g/dl Hct % WBC /mm’ PLT
N % L % M % E % AL %Band %
| : T ratio
CBC i
Ho__ g/dl Hct % WBC /mm’ PLT
N % L % M % E % AL %Band___ %
I: T ratio
CSF f'a“u‘ﬁl O Non trauma O Trauma ( RBC > 1,000/ mm’ )
Cell count WBC /mm°> PMN % mononuclear____ %
RBC /mm’
Protein mg/dl  Pandy
Sugar___ mg/dl Blood sugar mg/dl CSF/Blood ratio
Gram stain O organisms

O No organisms
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CSF Pleocytosis O Yes O CSFWBC >22/mm’ lugfthaiinangdenndn 4 &anid
O CSFWBC > 15/mm’ Tufjileiiniiens 4-8 dlanif

O CSFWBC >7/mm’ lugileiiniianguinnd 8 dlanu

O No

UA O Normal O Abnormal
Hemoculture O %1 3ufi NA O ladn
CSF culture O Suf A O ladvin
Urne culture 01 91 §ufl WA O 'laiin
CSF CIE 0% 5ufl WA 0 ladvin
CXR 0% Jud WA 0 ladvin
Prothrombin time 0 11 34l NA O lan
PTT O % duil HA 0 Tadvin
FDP O - fuil A 0 ladvin
LFT O ¥ il O Tadnin

B mg/dl DB mag/dl

ALP U/L SGOT U/L

SGPT /L Alb mg/dl

Glob mg/dl gamma GT ____ U/L

NASBA for Panenterovirus Su144m394

o

O CSF U

=b_

WA [ positive O negative

o

O EDTA blood U

=)

WA O positive O negative

O Urine 2 WA O positive [ negative
O Stool O Rectal swab

Ui Wa. O positive O negative
O Throat swab ":Tu‘ﬁl WA O positive O negative

¥

wanzwin Gl CSF Pleacytosis, WWisvylulu Request 39m3naiaaanen (CSF Mnemad )

v =

&8 CSF Pleocytosis 1#dams9aia CSF way waan wianmu

Neuro. Imaging ( USG / CT brain / MRI brain )

O Aun Na

O laivin

Other investigation




Hospital course

Lenth of stays days

Duration of fever days  Duration of acute iliness

ATB [lyes duration
‘Ino

Other information

days

days

Discharge condition
[ Complete recovery
[Jimproved
(| not improved
] dead

Sequelae Llyes LI no

36



37

A Y

a a J
Usz A Ineninus

a < aa a o { a Ao [ @ <
UNED FUH WY5IAT tNATUN 26 NHAINIYU W.H. 2520 NINHINAT 11l

§ a o [~} aa aa [~} aa o 09/' o
u@]ﬁﬂUﬁ 2 UDIUYIUY INFTIVAT LLQSU'N'JZDUGT LWBIIINT fﬂ!ﬁﬁ]ﬂ?ﬁﬁﬂ‘]&ﬂ%ﬂﬂ‘ﬁﬂﬂﬂﬁWﬂ‘iﬂﬂ

[

a 0o < a Jdo A aa
TsaFoudaiamen uazdusamsanulSyanasunnesnansiugea Mesatlouduay 1 90
Y

Y 0

2 ¢ a N ” o o < @
AUSUNNYAITAT ﬁgWWﬁﬁﬂSﬂlMWﬂﬂMﬁﬂ ﬂﬂ’]ﬁﬂﬂ‘]&l’] 2544 Wa\?fﬂ’]ﬂuullﬂlsllﬁ/n\ﬂutﬂuuwv]ﬂ

a

Y o 4 4 a [ 1 o
1%nuﬁﬂﬂﬂﬂm3lﬂ‘mﬂﬁ1ﬁﬁi JWIANNIUNNIINYIAY Lm%blg]}ﬁﬂbl”IQI?JGlHWEIﬂﬁG]iTJTIEJWﬂWﬁ@]i

KU

v A 4 t4 a [ A o 4
UMUUNG MUINVITATATAT JWIINTUNIING 1Y Wwol N.F1.2546 {Iﬂﬂﬂulﬂull’w%ﬂ

=1

o a 4 4 o a [
‘]Ji%’i]Tfl}TLl‘]d_] 2 MAIBINNITIVATNT AUSLUNNYATAT JWIAINITUNNIINYIAY



AONUUINYUINNS )
ANRINTUNAINENRE

38



	ปกภาษาไทย
	ปกภาษาอังกฤษ
	หน้าอนุมัติ
	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ 
	บทที่ 1 บทนำ
	ความเปนมาและความสําคัญของปญหา
	วัตถุประสงคของการวิจัย
	รูปแบบการวิจัย
	ขอตกลงเบื้องตน
	คําจํากัดความที่ใชในการวิจัย
	ประโยชนที่คาดวาจะไดรับ

	บทที่ 2 เอกสารและงานวิจัยที่เกี่ยวของ 
	บทที่ 3 วิธีดําเนินการวิจัย
	รูปแบบการวิจัย
	ระเบียบวิธีวิจัย
	3.1 ประชากรและตัวอยาง
	3.2 การสังเกตและการวัด
	3.3 การเก็บรวบรวมขอมูล
	3.4 การวิเคราะหขอมูล

	บทที่ 4 ผลการวิเคราะหขอมูล
	ขอมูลทั่วไป
	ผลการวิเคราะหลักษณะทางคลินิก
	ผลการวิเคราะหการตรวจทางหองปฏิบัติการ

	บทที่ 5 สรุปผลการวิจัย อภิปรายผล และขอเสนอแนะ
	อภิปรายผลการวิจัย
	สรุปผลการวิจัยและขอเสนอแนะ

	รายการอางอิง
	ภาคผนวก
	ประวัติผูเขียน



