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Abstract (UNAAED)
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Aman: dengue, urine, saliva, buccal brush, PCR, ELISA



Dengue viral infection is one of the most important public health problems in Thailand.
Laboratory diagnosis is limited by a need to draw blood and pediatric patients are not
happy to cooperate. Our group studied a feasibility of using oral specimens and/or urine for
dengue diagnostics. A pilot study in a handful of patients showed that the virus could be
detected in 30-50% of oral specimens and 80% of urine. This is true even for late febrile
specimens. Sensitivity was comparable or even slightly better than that of serum specimens
in previous studies. As for antibody detection by ELISA, almost all patients gave positive
results in both saliva and urine specimens. This is related to the fact that late febrile and
postfebrile specimens were employed. In conclusion, oral specimens and urine have a
potential to be used for dengue diagnosis and deserve further research and development

for clinical and epidemiologic applications.

Key Words: dengue, urine, saliva, buccal brush, PCR, ELISA
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1. wwadnmanuduldld Aeziihgeranaslusesdan (oral fluid) waz/v3atlaanie (urine)
a A a =) dl aa s a ‘ﬂq’ Q =) aa
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2. iiadnsanudulyle lunsltinadla reverse transcription-polymerase chain

reaction (RT-PCR) a313tlaazuasfinanadlugaitn ilamiidaaslsnfaiainiias

uAIBWIN g vaslsa

d‘ =1 < 2 v a . . .
3. Wadnmanuduldle lunslfinafia reverse transcription-polymerase chain
reaction (RT-PCR) ua¢ ELISA lumsamiaifiaaslsnfaiiainifdaunad anneaiiaa
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2u Adanuligiseiiaannisiazenlennauuss da lsaldifeasan (dengue hemorrhagic
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fever) WLAe dengue shock syndrome Lﬂ@]“llunﬂ’il

AaaAa Qs a g Qo r=| L U Q 1 dq,
myifadsnsiaze lhimasi ovdudayadseallii
= aa v o é Qs 1 Qs 1
1. AnEUzVInain(1997a) fa a1msldgadounau Salnazlszozinalutig 1-7 Tu raw
INLUANS1aRa1NTeaNAY ATIIINMENLRINLAS aula 81381 @339 Tourniquet test
% a A v a wa d%‘ L2 & a a a A
lawauan deznaunumsanaieansiesdifnmadesdn dsanawy  Fanlessalndinie
a & = A o . a & = o
WWNgsln aiRaawniUnd@niadn aT1awy atypical lymphocyte LNTW InTALAaAGY 219N
\Reneanauadsizdd g analianmtenle
2. MmadtaaaNuiuen laa1nmMInsraneiadd Jan1snswz(1997b) deiruunidunuie
Ina g lendun
2.1 m3nyanslfnieniiinies (serologic diagnosis) lakn M3aTIaLFaaNany dengue
specific antibody #2835 a3 U9 NlFlunigaddin laun hemagglutination inhibition
test (HAI), ELISA test, L@z immunochromatographic test
dq’ A U & o U > A v 1 ] g:
2.2 Mawzusniiannifeagihe Savildannzluanduiddouourarinnm
2.3 mmnama%ﬂmaqa laglannzeen989 MIvia reverse transcription-polymerase chain
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reaction (RT-PCR) @3737\T8 T9anReurin ludsuvisawaiann

=) { A ] 10 aaAa 1 a g e
2.4 M3a19359u9 T9lilasihanldluneadfin wu mIanamuendlanvansa luaioa:

@199 #1283 immunofluorescence Liweth
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A9 ‘Lumm:mdmwmmavhimmﬂmmumﬂ ugdihodan deonaiidyminazgdasa
lumMaelReaiaNIaT9 I RARLAINENINAL 9 AT WINENNTNINEIRINTIAU Y Nnaz
Qs 1 A U 1 aa s U 1 Id v A d'd d' 6 a
"lmumwmwamn;dmmnﬂm"u 10379309 19 Wz ludtanng NunngazNaisomn
hanllunmaitadolin desarananzfidvaulaihandnm ldun Jeaiz uaziedanas
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lugasin (oral fluid) F9laun hane (saliva)
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1hn sansaanditissmsaadahialenaosia deoanuhuazanuduw: Aliuan
f199NMIATINTTUWS WA AN laidasiunseanatdaszwwauivedda hiaead
(Connell et al., 1993; Hashida et al., 1997; Martinez et al., 1999; Morgado de Moura
Machedo et al., 2003; Oelemann et al., 2002; Urnovitz et al., 1999) h3avialuaIin
(Takahashi et al., 1998; Terada et al., 2000) 3aauanLaULa(Joshi et al., 2002; Rodriguez
Lay Lde et al., 2003) laSa@uaniauB(Constantine et al., 1992; Elsana et al., 1998; Zhang
et al., 1994) §m3URIRAnaIluToILNN (oral fluid) F9awAsinany (saliva) uaziindanadan
Ja9indan (gingivocrevicular %38 crevicular fluid) AFINITAATIINLUERALBARE TR benae
55 suasudlSmaad(Connell et al, 1993; Hashida et al., 1997 Martinez et al., 1999;
Morgado de Moura Machedo et al., 2003) h3avaluasain(Vyse et al., 2001) uazlITaaU-
SniguF(Elsana et al., 1998; Judd et al., 2003) Wudu a7t ldianasragnaamzlrsanin
81518ua (RNA virus) ﬁﬁ%’]ﬁtyfl.l’h‘]“ﬁﬁ@ LAZE19B RN MTAN LT WY Aazifislen
fimsindselamivesilasizuas oral fluid anlElumsanaitessmsaate i Wus i
ann waduivnaulain amhimedfiudr wenanmsanE 2-3 % ANENEINATIINN
LLauauaaluﬁﬁmﬂLLﬁa(Arﬁmos de Oliveira et al., 1999; Balmaseda et al., 2003; Cuzzubbo
et al, 1998) lifssnumsdnmanuduldlalunsasiamuendvaddeliTaasily
crevicular fluid ®aNaNTH MsasILEBaUadde I Smestluians Tumsdnsniiiiuan
ﬂ'aﬁﬁg@ﬁmaﬂ%'uﬂgﬂﬁaﬁuﬁﬂ"lﬁ W anyhlunsasanugsldaun (65-80% luuneme
9)(Artimos de Oliveira et al., 1999) %%a1°ﬁ°g®msmnﬁ1L%ﬁlgﬂmamﬁﬁ’] Gaonafidnldane
Aaud14§9(Cuzzubbo et al., 1998) #3aa323W IgM waznuhfiTywludeasanuinme
Lﬁaamnmmmmqavl,@i”wamﬂ"l,éﬂugi:ﬁufﬁaLmﬁmosw(Balmaseda et al, 2003) AL
sefenuaule Aadnwdsanuduwldld fezimsesmamuaniued Tuilaan: sinans
wazindanasannsasnian anldraslumsdfessnsiadelSaen

NIUMIeNIMay  lasmsananide hialauass  @a83%  reverse  transcription-
polymerase chain reaction (RT-PCR) i tufivhaulaiudsiny nazlianuliuazany
Fuwziisane Nazshanlglumsidasslsafaaiai leniakl MIa373 RT-PCR @9na2
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1. @anInasniieaslalwszazusnvaslsa (eary diagnosis) Litasanhiiadnngaglu
RaAuacFInAnada1d g anananaananludasniz asudszesld luamensnsmeazaauauas
' a dq‘ v % a a @ % = L | [ 3 =S
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ALENNINININY  IINNITATIVRILAWALDA be fuanuuuings  mMInawnInueans
aa % q,g$ x> =1 (gj ] L= U dn:l. 1
aaelaasudinusng vadlsa uﬂiﬂmumlmwa@mmfmmjaa;dﬂﬂmaa NIMNATIV LN
dq’ e v A =) v U 1 I v A g; e o
wuire hiwldifensan wialuduasedny mnaanuinduldifensenasudinnsng sz
lﬁmmsmﬂ’mi‘dgﬂami”J’mmsl (target patients) ITWINUBLRIDENININ mﬁmjwmﬁ'ﬂu
AURAAINNIIR Lmzslumsl,b”hizi'a;jﬂ’amﬂmmyﬁgﬂﬁao PR BNNgINe  Nazhn
mMsanuiy dsanuiln bl ldlunislenisasaasnain lunns quatniihe
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2. NMIATIRIMANAUAA eI tanylInAaTaLAINNLKal  INABINITNNTATIIRDIAT-
] %] % A Id o 6 1 U g; dﬁ =1 = E 7 v

anwaangIwAsatdungley anlrananinaa TInwdimaFsnaveg-thoussdinases
(AARUBLRZTIANH) L NBNNFANUNIINENLEZINZIREAATI-NFY  U192UINNTIINNTATIR

¢ RT-PCR lwinusng vadly

Myt dsnanadiugadtn alddselomilunisasiasis PCR #3a RT-PCR Aimsanmnlul
Sananuvia huaIud DIFAUBNLEUST(Roy et al., 1998) Tisalsana(Nigatu et al., 2001) 13
30 (GB virus)(Chen et al., 1997; Eugenia et al., 2001) wazl ¥&ffi (TT virus)(Deng et al.,
2000) tJudu uagslineinsdnsluhizldifensan #un39373 PCR %38 RT-PCR lu
Taanen Insdnsdwiuunesuwn 15w ialsana(Rota et al., 1995) 13531 (Eugenia
et al., 2001) vL’J%ﬁﬁHE;(ﬁ‘IJﬂ"](Wacharapluesadee and Hemachudha, 2002) TSaauaniaud
(Knutsson and Kidd-Ljunggren, 2000) i3a@1883 (CMV)(Blank et al., 2000) 1Jud% §1%3U
g v A g; 1 U d‘y | 1 1 = d‘y p.l'd
hinldifensentu nquemzdidod unguusnuazngaidealulanluvameil  Adnsng
@373 RT-PCR luniflasulndaisandd laslddasiz (@sundadalunudszgy Asian
.. . . t . .
Congress of Pediatric Infectious Diseases LWag 41% Annual Meeting of the Infectious
Diseases Society of America NUuUNG8) waznuIRaNu hlumsasianudszana 80%
wazANNINNIE 100% wilazidunsasialusierine g vesszesld WiaseduvaiTaznas Lo
v é Q v dl U AI v a d; 1 L% v I3 dl
ud? (slamaasaanyhisdesainnn ainnsfidihoituasuendvedludaduuds) Hud
] 1 o g: 1 s = J A 1 A
iaulad winihdaszanaaudrzesliiuun g axlianuhgunialddissla

o & wm e R A A = & v A aa o a & o a
A% ATRZH I Jeaflanuaulanazdnmanudulyle fAezamaifaumsdadehiaasn
¢83% RT-PCR aaue luszos | wiazligrinnsansnslfinafiadenanuudidudmwam
= | & 2 A &2 A d S \ =2
wniay  ualdumsenwlwfaansgus  leslddsumarsuniudiulng  uazdnelu
peripheral blood mononuclear cells (PBMC) 114 lasldinafiauandrenuld laidnaziu
single-step PCR(De Paula et al., 2001; Harris et al., 1998; Henchal et al., 1991; Seah et al.,
1995; Sudiro et al., 1997) nested PCR(De Paula et al., 2002; Lanciotti et al., 1992; Meiyu et



al,, 1997; ter Meulen et al., 2000; Yenchitsomanus et al., 1996) N13%1 ‘viral load’ a8
quantitative RT-PCR(Murgue et al., 2000; Sudiro et al., 2001; Wang et al., 2000) real-time
PCR(Callahan et al., 2001; Chen et al., 2001; Houng et al., 2000; Houng et al., 2001; Laue
et al., 1999; Warrilow et al., 2002) %38 NASBA (nucleic acid sequence-based analysis)(Wu
et al., 2001) %&ﬁﬂﬂupﬁ%’ﬂ%dﬂﬁﬁﬂyq fomnudulyldfeslddasne uasderanaslugos
1N (oral fluid) 1Na329683% RT-PCR tiadszlomilunmsinasslsnaaitolnsd asudsses
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251135298 (Procedure)

;jﬂmﬁﬁmms"hﬁﬁwwé’u ﬁLﬁﬂ%’ﬂﬂﬁ@i’;ﬁ]‘%’ﬂmlmmuﬂqmsnmmam‘? IEHOPYGLRHES
AR ﬁ'@Lquﬂgﬂwuammwjﬂwlu Taganwizatingbd gi]”ﬂaﬂ“?'l"l,&iﬁmmst,l,a:mﬂm,l,am
° o [ £ A Aa o A o = v o A °
FwzpaIadnzlaatuznitg VERLTRCH R IRH (luﬂim;dﬂ?UL@ﬂ) 22 AU T IR AN
a ® @ 6 a o J U A a U s U
aﬁmﬂmmqﬂizmﬂmaamnaﬂimamsu windthouazvlega lesnoiuandnla was
Bugaunsnlun I8 ;j‘ﬂ’smﬂﬁ%’umsmaﬁﬁaﬁmﬁ’;U"?’“Bms MAC-ELISA ludyunsa
wanann naluszezld (acute phase) wazluszaznadly (convalescent phase) WNaATIIEUEH
myifassnsiaize lhiaasfi(1997b; Innis et al, 1989) fthefldTunmsasaduduwirlaile
dozahimasfidounduazanaglunguaiugunasy (negative control) FidInTIaRaAY
waziaae mn;jﬂwﬁvﬁﬁumiﬁﬂm gﬂﬁwmmnmuauauaa L8y RT-PCR @3231L78
WATYINMINTILaNE RT-PCR 14 buccal brush specimen laguiatdli acute specimen @a
F989m5297 Lo buszoz I waz convalescent specimen AaRIRINTININNTTLLAAI LLTUA LALHA
U a Qf dl Qf 6 g U QI Qs QI' 1 1
Hihoun@aanunanssni 1-2 fUainasll Fenanadlurastnuaztlaaine NNNFUAL
Qmaauﬁﬂénuﬁa AYNRINNATIIROUAMNTUNIZVDINTATIIW LA UAV G LN TAN T
= & o A o, P ¢ a ' PTp wn @ v
Sﬁamnﬂszaumsmmim’mﬂslu;dﬂ’sU@@mamdﬂ Tun9 2-3 D winvasnmerIae Wudg
thansutnlulaseniiae a:Lﬂugﬂ'sﬂam%amaﬁa‘%aﬂizmm 80% gﬂfmmjuﬁmﬁa e

v A & ' o ' ° @ X a & = 7Y &
wihfunguaiugunaauaindn §miy diheofaseiasi 2z l@sunsueniszinnaaniin
DF waz DHF @134 WHO criteria(1997a) uazignaantd primary %38 secondary infection
AMNNAATI? MAC-ELISA l1180a(1997b; Innis et al., 1989)

’ﬁi’]u’l%‘ﬂﬁ]ﬂfgﬂiﬂlﬁd%u@ ﬁmmﬁﬁaﬂﬁifﬁawluImams ﬂ’l@]ﬂizlﬂm%’mﬂ?’]&lvl’]?laﬂ%%ﬂ’]i
@329 _Nagiimsanm Iﬂﬂlﬁﬁﬂaaﬂﬁﬂﬂﬁiﬁﬂﬂ’]ﬁﬁﬁad 22INIATIIM UL UAL AT HUWIN

= ] o a & a Ox v A % A
Fowuiludthedasawn 10 o uazftheldidounauanangdu 10 M8 M1W1I060399
a Al a o < \ & ' a =
wuuauALaf InTinanaslutastin 9 7o uazludagniznd 10 e wazala liwuLauived
Tugtheldidounanduan ldienduludsdsarsiiala anzdide assunfgunin anwlh
29MIATIIMLERAL A MlaazuasRiaanaslutastin aivezlalusistszann 95 + 4%

LAZANNIILAIE 100%
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@ 128 o
precision 289 95% confidence interval laalfinmusi 95% Cl + 2 SEM. TifmI1m4INgas

1SEM=+/PA-PYN lagf
P = anw'hvasniamanskenljianfazianfnm

N = ITPINFIFINIID

U o 1 L 1 o é v
nndayamifinsiiniesdinany mindwue P = 0.95 uaz 1 S.EM. = 0.02 (T93zld 95%
confidence interval vain118 hwasmIaniadu 95 + 4 %) azdruwimldsingioninue
120 Mg udiitasnndaitnaltessudszanam ey (MIdeaaIulssinmaimuive Lazns
USRI WITLBWANANTITONAMINITIN) AR89 TDUNUNITEa4lATINT
# Jumsisernses wWednmanauduldlalunsls ‘non-blood specimens’ lun3ifiany

a g s =) dl o a v n:l. a a 1 a A
midaabhizesi  inethwam A ldiuelunderaismanmnd  uazdsRasand
AuWlwssimaunnd  elfidudayaidasdulunsveiunuidoaivayumsdnmlug
e &

Thedrwananniude b

Standard error of means
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Nan15398 (Results)
WBeasnndadnna lunInunumsanadsinndig LLazmsﬁT@;jﬂayﬁLﬁwiauluIﬂsaﬂws
F9VUITUNMIATIITNENA ALY WRINTINWUILBANANNTINGILIA Lﬁa@ua%'ﬂmuauﬁmw
mu'ﬁdddmaﬁm%ﬂq@ﬁw laisnansarinldasudan 100% lu@:ﬂw‘qmw UsznaunulSanm
maa‘ﬁdmmnﬁnmwvlé’lmjﬂaULL@iazﬂ%'avl,&iwhﬁu N IR WI NV BIRIFINTIVUTELAN

@199 Miandnmde35d199 Jaguanednenu

1. 1190132902835 RT-PCR 1Waa129%1 13LA97 11 buccal brush, #ina1s, uazilganie

1.1 M39323siNa8Laz buccal mucosal specimens ANANNTANENGI I UAITN o

Methods / Specimens Sensitivity | Specificity |Positive|Negative
predictive value | predictive value
RT-PCR using 7/22 cases | 0/16 cases 7/7 cases 16/31 cases
saliva 31.82% 100.00% 100.00% 51.61%
RT-PCR using 7/21 cases | 0/14 cases 7/7 cases 14/28 cases
buccal mucosal cells 33.33% 100.00% 100.00% 50.00%
11/21
RT-PCR using saliva 0/14 cases 11/11 cases 14/24 cases
cases
and buccal cells
52.38% 100.00% 100.00% 58.33%

A139N 0 HANIIANEINITATIVNIISALAINA2835 RT-PCR TnalH saliva az buccal

mucosal cells (buccal brush)

nnuanIAnsIzinlddn 35 RT-PCR @anuizaiialdgeann lusiuuas positive predictive
value (PPV) nannfia winminasay ldnauan Qﬂwswﬁuﬁiamagamﬂ Naztheaians
a dw A a A a 1 (=3 R ra 1 A U
daanniasi himdouwau adnilafiany anwhasmanaseudslidin nanda dile
< & 9 o v aad wa . ' ~
Uyzananibs luauringy NkauInINMIaTIImeish minldasasnaetslaananite
21 I91AN8 (saliva) 838 buccal brush LEWINNNTMINALINIINRIFIATIA 2 TRATINAK
wuhmaninithdoasmiasiheldiesfidounauld lasfianudiwizsaimisasads

a9t 100% LTULAN



1.2 M3 lntlag12z eNaadlua139N o

Sensitivity | Specificity PPV NPV
Methods / Specimens
(cases/%) | (cases/%) (cases/%) (cases/%)
RT-PCR using 10/13 0/18 10/10 18/21
urine - febrile (76.9%) (100%) (100%) (85.7%)
RT-PCR using 30/35 0/18 30/30 cases 18/23 cases
urine — postfebrile 85.7% 100.00% 100.00% 78.3%
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A13191 © HANIIANBINIIATIVN T ALAsNA2895 RT-PCR laalgilaane (urine) Tay

1 @) ) 1 3 1 %
wivaantiwaess m’mfluiwzvlﬁ' CEGAGD) (ﬂ‘nf\]i%iz A 6\11%

NANTIATIIWLIN @mﬂﬂumsmaawu"la%‘a‘l,uﬂam’sﬂu;jﬂammﬁ aninsaalayloiin

818938 buccal brush lagiianullnatassny 80% naluwizes azszoznadld lagnaiy

a‘hmwzagjﬁ 100% NIRDINT O

2. MIATIVWIMBWAVDAAMIEIS ELISA NNN1IANEILLaI6 ﬂmzpﬁiﬁbwmﬂ AELNANA

MIaT9e873 ELISA nmzdidnlgluilagiu dalaiaaninasiany dengue specific IgM |6t

v
=

aun ﬂ'aﬁaamsmsﬂ%’uﬂgamamﬂﬁﬂluamﬂ@ Tt ﬂﬂ&zfﬁ%&l%d&qﬁﬂ’ﬂ&lﬁ%ﬁ&l’]ﬁ

e d o gt Y1 Aa ¥ { ¥ a
dengue specific IgG TidmiLEThudaTaininim Inefndiumsnmlulssmemalu

ﬂ%qﬁuﬁu WU’i’]LﬂWEﬂ’mﬁa@L%asﬁ’l (secondary/tertiary/quarternary infections) UNUNIT®

(80-90% vaIthElAn waziiay 100% vasgilorlng)) mild dengue specific IgG 1T

aa o =3 £ 6 U 1 dw s c.l'
Tunsifiany ﬁ]ﬂ@]ﬂiﬂﬂ%%ﬂ’]ﬂl%l}dﬂ’lﬂﬂﬁ}&m AILFAIIUANTIN o



2.1 M3ara ey lanaaslua139n m

Sensitivity | Specificity PPV NPV
Methods / Specimens
(cases/%) | (cases/%) (cases/%) (cases/%)
ELISA using 23/23 0/16 23/23 16/16
saliva (100%) (100%) (100%) (100%)
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a P a a o aY aa R}
AN @ Naﬂ’liﬁﬂ‘lﬁﬂ’liﬁi’mw}LLa%ﬁuaﬂﬁaliiﬁLﬂdﬂﬂiﬂﬁﬁ ELISA T@]ﬂ‘l"ﬁ%’m’m

(saliva)

INNANITATIINULIN MIATIIRARAVaGA83T ELISA luwiinany sansnliinasgnsae

dq/ s = v U dla dql :l & U A g; & L d‘;/ WAI 1
Fahimaslad ludihondasedt (@ihelnofeunmuaduansuzi) wmnldaed

aynfifvlugihenfldluiuie g uasmialuszznald

2.2 e builaane lanaadlua1ien «

Sensitivity | Specificity PPV NPV
Methods / Specimens
(cases/%) | (cases/%) (cases/%) (cases/%)
ELISA using 22/33 0/16 22/22 16/27
urine — febrile (66.7%) (100%) (100%) (59.3%)
ELISA using 35/35 0/16 35/35 cases 16/16 cases
urine — postfebrile 100% 100.00% 100.00% 100%

A3 9N @ HANIIANBINIIATIVNILONAVDAAD IISHLAINA21895 ELISA laglxilasnas

1 @) ) 1 \ 1 (%
(urine) Tnguiisaanitlndsdsnsraluszazly uazfedsnsialuszaznasly

luanBmeNAaLARINLAITATID ELISA Twiinany msmmluﬂamaxﬁmm%ﬁg;mLﬁuﬁ‘u
TaganizatBIfanIuRIgIaTANAL IRz oznas lTua1 wudndanulnazanusiinig

100%
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a -3 . .
ﬂ?l] LAZIITWNANIINAADY (Discussion)

mMslrasasaTan ildaea vtelundtassmsaara unsulalunivinnsdneniae
z%m%’m;a%wwmmﬁﬂ NI sa uazlasunInawianlasumsgausulunisaannlwnans
A A ' o A o < ' = @
A3 17LT% NNIATIARILAUALBAG 1IRIANE IFIAARAI luTaIln TINMINAWNITANTS
mnéwﬁagﬂ faralade szaan wazlasumsiusasanasdmIsmwisuaze an3galusm
(Wright and Katz, 2006) §1%3unIaaisalTaiadning asannidunmsfasainy lduinng
luLﬁﬂLLa:;ﬁmJ wazamaduihelwdniu enagunssannluueme aulisiuifiaainaien
0ANTULT ¥ya Tan wIalFaTIA be V‘iﬂﬁLﬁ@mmﬁmaﬁ%m%'mjﬂammzmﬂa"l,ﬁaﬂ'wmn s
maﬁﬁadfﬂmvlﬁgﬂﬁaau,sjush @T’Jﬂmsmaammsﬁugﬂssmaa"h%’a "L@Téfuwiriauﬁgﬂ’am:
£ a a v g =3 I3 ad c.l' 1 d' o > &
FIlanavadda IR InIzuznasvadlsa 9TudsniIniianla Watianuannuanuniv bl
v e [ ' a AN 6 A X =2 L v = o A =
lenazlismsasnan Iuasasasan lulstea (Edl]’lﬂ"ﬂ\‘lvlll@la\‘iLﬁ]U@l’J'ﬁ]’]ﬂﬂ’]iLﬁ]’]:Laa@) 39
Wnianguaslasunsanendsafinnnuiunllle wansanunanlasenisn uaadwimnIn
MIMMITENEIRUINTIN RNA 289 laimiedn 62835 RT-PCR snansniianldifiedunis
am%avléjl,uﬁﬂwﬁﬂmuum ﬁaﬂmﬂ"ﬁ”ﬂaaﬁa:LLazlﬁ%aaaﬁwﬁﬂuﬁmmﬂmad;&”ﬂaal Aanuln
oo lar
HANAINBH  LHAIINIATIIMILAALAAGEIT ELISA 310628 AWLIN auluazaina
o aa o a dl‘y : . . 1 =S ]
FnuwzlunHiaasmsfesadn (secondary infection or later) §347N Na1IAa 100% L1119
v v ad A o A = a g = o Aa aa
AUMIATIANIEATIAEINKIURAA  adh m‘smmamaﬂlugﬂ’;U"lmlmlmmsmaﬂaunw’]wu
e & a & ¥ & . & = , o , = o &
wwndi dums@asedududmlngnilwdnuazdlvg nsasadinan 3elddslont
an udaziidadrnnegn anudndundasldfisiasisnisiaed (convalescent specimen) lu

T UTRAI MULED lugﬂwﬁ‘hummnﬁmw

a =2 kg ~ =2 o o o o o A w

Wasnnmsansiiduiiosnsaneinsed  (1NaesiuUIsanmlazIzasIaIN1¥inieg)
NLIRIWIINUAN LA InafianNIgaddT fa RT-PCR waz ELISA NYNundne Ja81na%
lasnnnauaisazinandnenda wanwawanon wlunsinultzes NIluneedin szuna

e waznmIelnawiae TadnauaInsANEIiNTaIn Hranslszn1ifa

1. MINAMIUNABANITATIV NNNAMNTIIY AL WiNITATIIN dengue-specific
IgG lwihamsuaziasie lanadunn udluamaaninaunsanawInaian1Iaiia dengue
IgM  luisssasiandnann  Whlaanuhwazanusumwizng  asviiiiedselominaluns

Aadufiho@airanisusn (primary infection) uazlfsznaunisifiasiumideitadi ldeas
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° [ A & % % Y A £
uwazdniuinaiia RT-PCR % Samunindiudpnoazidnan1snia TnRanulunnan T
AU NEINIAMNTUNIZ I LA LT U

2. M3An¥RIFINTIVINTWIAIIA 9 passzazld lasnnnsdnsthiesit Wuns
= U dIQ/ s I3 U 6 é Qs a L U dl
anwlugtheniulisnsudugihely veslsaneuiagmainial Seinazfanoniugihed
sadun1sdame himasfidounau Wedithoagluszuznaig vedld asnnanuiinaves
Pwandsans ldmafurediasianle uisasanaluiuriie g assszeld wIiaiuusng
[ % . ' ' = o
Va938znad 1T (late  specimens) usinlrg  Svanavililamaasranunauanuag
a ‘é’ 1 ¥ £ a v I L
LAUALBANNNTY UAKNALINYBINIATIINUTaMEAT RT-PCR stasad 1Iuldldin wn
a o @ o Y A £
faNTaLAURIEIATI lWIBLIN g vasszez Y azvihRlamaldnauinain RT-PCR LNl

3. N9U52@NMNANITATID RT-PCR 1haz ELISA 1Ha3a1ntadnanaisdsens 5eninenng
= P o = A A & & Y o X

An1398 M lRNNIANENFIFINTIIRIUIILAN A Wauast RRIIZI VLNVL@ﬂix‘YI’lluﬁdﬂ’JEl
mjmﬁmﬁuﬁmm 1A dwn13e1nNAO LA LTI KINEINAN1IAII3 RT-PCR N9
Tuilzs2z a1y waz buccal brush 1up§ﬂwmﬂlﬁmﬁummuﬁu v ey luazany
FUNIZVDINIINTID RT-PCR Llasuudadlilatinglsthe msdnulusraunald saununy
ﬂ%’uﬂ‘gﬁ%‘mmm LRZIZHZIANVAIRIFINTIA AINENNTIIAU mazﬁﬂﬁwammgﬂﬁaumu

o a & ol
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faaEﬂ (Conclusions)

= ae 2 X v om & @ a AN 6 oA ° o
MIANEIBTUTE LaadlAARIIAN AW FIFIATIAN Wi lTAaa Tunsinanlda e
FhanunIaaTa lsaadn 1agaiialend RT-PCR %138 ez ELISA @129 1Landuas 34

& = d%‘ U d' o s [ =4 ad 1 dl' QI [
\umsfinsidiasdu Nenansniainiam diudpnoandoeiinde iNaifiudnannuaz

ﬂ%ﬂﬂ?dﬁ]%ﬁ’]ﬁﬁql@%ad cost-effectiveness M3 M93IlUN19IAEHAN LAZNIITELIAINEN
TalanaunsdIniuInidglnaniaa (Suggestions for Further Work)

o =1 a o 1 U o 4? d' Id A > = o
1. inmsansIdeluwnaadilaswinanndn ivaidunsaseseududunamsinei
sasn leanaudspdui waziialdiduuwimslumswammsamaieaanisdes juans
gminshanldusslomilunsedfin uazlunmeszunaingdaly

]
a waAa =

2. ﬂ%’uﬂ*gomﬂﬁﬂﬁiﬁmsmaﬁaaﬂgumms LNBWAIUIANYNGBY (accuracy) WAZAY

‘o .. v & { a { : [ '
LW WE (precision) T@Gﬂﬁi@]i?’ﬂlﬂaﬂ Vb Lﬁ@LWNWﬂ%IE]ﬂ’]ﬁﬁﬂ’ﬁ@]?]ﬁ]@nd‘5] N/ ’ilzg]ﬂ
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mixed cell lines are used for rapid identification of RV. During winter, dura-
tion of patient isolation is based on RV detection by cell culture. Failure to
detect RV may lead to nosocomial infections due to early termination of isola-
tion. Typically, SVC for RV are examined at days 2-3 and at 5-10. Informa-
tion regarding optimum time for rapid RV detection using SVC is minimal.
Our goal was to determine whether SVC with fluorescent antibody staining
(FAS) was sensitive to detect =95% of detectable RV by day 2 of incubation.
The viral culture logs of the Children’s Hospital Microbiology Dept. of 3 win-
ters, 2000-2003, were searched to identify RV detected by SVC from naso-
pharyngeal aspirates of children. Hep 2 and R-mix (mink lung and A 549)
(Diagnostic Hybrids Inc. Athens, OH) cell lines with FAS (Bartels/Trinity
Biotech, Co Wicklow, Ireland) were used to detect influenza (flu) A, and B,
respiratory syncytial virus (RSV), adenovirus (adeno), parainfluenza (para) 1,
2,3, and 4 at 2 or 5 days post inoculation. 606 RV were identified during the
study period: RSV-193, flu B-109, flu A-102, adeno-69, para3-66, para2-30,
paral-29, para4-8. 503 (83%) of isolates were detected on day 2. The yield
was consistent for each of the 3 yrs. The remaining 103 (17%) RV were de-
tected on day 5: 39 RSV, 22 flu A, 15 flu B, 13 adeno, 6 para2, 4 paral, 3
para3 and 1 para4. This study demonstrates that SVC with FAS at day 2
failed to detect approximately 20% of all RSV, flu A, adeno, and para3 iso-
lates. Also, approximately 14% of all isolates of flu B, paral and 4 were un-
detected by day 2. Studies are needed to determine if RV detection with FAS
of SVC at days 3 or 4 can increase detection to =95%.

342  Multiplex Polymerase Chain Reaction Assay for Detection of
Adenovirus in Patient Specimens

JIANGUO WU, PhD, CHARLES LE, NIKKI FREED, ANTHONY
HAWKSWORTH, MARGARET RYAN and KEVIN RUSSELL, Naval
Health Research Ctr., San Diego, CA

Background: Adenoviruses are endemic in the human population, which
cause acute infections in respiratory epithelia. Severe systemic infections can
also occur, especially in patients with underlying chronic disease. In the
United States military, adenovirus serotypes 4 and 7 have been responsible for
significant respiratory morbidity, especially in recruits. Surveillance for adeno-
viral illness has involved culture, neutralization assays, and restriction-enzyme
analyses — all of which are labor-intensive. Methods: To address the inherent
problems associated with classic adenovirus identification and typing methods,
we used a rapid and specific multiplex polymerase chain reaction (PCR) assay
to identify adenoviruses in original samples from patients with febrile respira-
tory illness. Adenovirus strains (3, 4, 7, and 21) from the American Type Cul-
ture Collection were used to confirm specificity of the method. Clinical sam-
ples, with positive culture confirmation for serotypes 3, 4, 7, and 21, along
with several infected tissue culture fluid samples were also tested. 7 original
specimens from a recent outbreak at a military training center were tested by
this assay. Results: Our multiplex PCR successfully identified adenovirus se-
rotypes 3, 4, 7, and 21. The multiplex also identified a recent outbreak of ill-
ness as being due to adenovirus serotype 4. Conclusion: This multiplex PCR
may be valuable in enhancing surveillance for adenoviral illness in both the
military and civilian communities. It remains important to develop such new
PCR testing techniques using original patient specimens.

343  Adenovirus Type 4 Viral Loads on Throat and Hand Specimens from
Military Basic Trainees

TODD J. VENTO, MD, MPH, Walter Reed Army Institute of Research, Ft.
Meade, MD; HUO-SHU S. HOUNG, PhD, Walter Reed Army Institute of
Research, Silver Spring, MD; JOEL GAYDOS, MD, MPH, DoD Global
Emerging Infections Surveillance and Response System (DoD-GEIS), Silver
Spring, MD; WELLINGTON SUN, MD, ROBERT KUSCHNER, MD and
LEONARD BINN, PhD, Walter Reed Army Institute of Research, Silver
Spring, MD

Background: Acute Respiratory Disease (ARD) is a leading cause of morbid-
ity in Military Basic Training (BT). Adenovirus Type 4 (Ad4) is the most
common pathogen. With the loss of Ad vaccines, ARD rates in BT increased.
ARD caused by Ad4 and other pathogens cannot be distinguished clinically
and viral culture is not suited for decision making. Compared to culture, stud-
ies found 99% sensitivity and 100% specificity for PCR tests. We used a
quantitative PCR test (TagqMan® 7700, Perkin Elmer, Boston, MA) to study
trainees with ARD. Methods: Throat and hand swabs of patients with cough
or sore throat were tested for Ad4 by TagMan®. Daily throat swabs were
studied on trainees on ARD confinement. Objectives: To assess the value of
viral loads in predicting clinical course by describing associations between
pharyngeal viral loads, oral temperature and diagnosis of pneumonia; to obtain
data for developing a hand washing policy by describing viral loads on pa-
tients’ hands. Results: Volunteers (184) were enrolled over 6 weeks; 107
(58%) were men; mean age was 21 years. 110 (60%) were febrile at enroll-
ment (mean temperature = 101.3 °F). PCR was done on 441 throat and 132
hand samples. Of the 184 enrollees, 54% were positive for Ad4 (65% of fe-
brile and 28% of non-febrile patients). The mean viral load on enrollment was
130-million genome copies/throat swab. Viral load and initial oral temperature
were significantly, positively associated; temperatures on other days were not.
Most (58%) enrollees with pneumonia were positive for Ad4 (mean viral

load = 8.9 million genome copies/throat swab). 27.5% of hand swabs were
Ad4-positive. Ad4 on hands was associated with Ad4 presence on throat
swabs; however, quantitative Ad4 loads were not associated. Conclusions:
Ad4 was identified on patients’ hands, supporting hand washing; however,
more work is needed to determine the clinical importance of hand viral loads.
Patients with Ad4 pneumonia had a lower viral load than other Ad4-positive
patients. A positive association was found for initial temperature and pharyn-
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geal Ad4 load. This finding may have clinical predictive value and implica-
tions for prevention of disease spread in this ARD-prevalent environment.

344  Performance Characteristics of a Real-Time RT-PCR Assay for
Respiratory Syncytial Virus Detection

JANE KUYPERS, PhD, NANCY WRIGHT, BA and RHODA MORROW,
PhD, Univ. of Washington, Seattle, WA

Respiratory syncytial virus (RSV) is a major cause of lower respiratory tract
morbidity in young children and immunosuppressed patients. An assay that
can accurately and rapidly detect and quantify RSV in clinical samples will
facilitate an earlier diagnosis and improve patient management. Current detec-
tion methods rely on labor-intensive and time-consuming viral culture and
antigen detection tests, which may lack sensitivity. We have developed a
quantitative real-time RT-PCR assay for both RSV-A and RSV-B subtypes
using primers for a consensus region of the matrix protein gene. An RNA
control molecule (EXO) was added to each sample before RNA extraction to
exclude false negative results due to sample inhibition. Specificity was high,
with no amplification of ten RNA or eight herpes viruses. An RSV subtype-
specific real-time RT-PCR assay, using primers that target the polymerase
gene, was also developed. RT-PCR results of nasal wash samples submitted to
the UW Virology Lab from January through March, 2003, for detection of
respiratory viruses were compared to those of an RSV fluorescent antibody
direct antigen assay (FA). Among 517 samples tested by both methods, RSV
was detected in 228 (44%) by FA and in 241 (47%) by RT-PCR. The number
of RSV ranged from 850 to over 1 billion copies per mL of nasal wash. Two
(0.4%) samples were positive by FA and negative by RT-PCR. The 15 (2.9%)
samples positive by RT-PCR and negative by FA were confirmed RSV posi-
tive with the subtyping assay. The median number of RSV in nasal wash sam-
ples that were positive by both FA and RT-PCR was 2.4 X 107 copies/mL
versus a median of 4.2 X 10* copies/mL for samples positive by RT-PCR
only (P < .001, Mann-Whitney U test). Among positive samples from this
Seattle cohort, 54% were subtype A and 46% were B. This real-time RT-PCR
assay provides a rapid, specific, and highly sensitive alternative for investigat-
ing RSV in clinical specimens. Combined with the RSV subtyping assay, it
will, in future studies, provide a better understanding of the relationship be-
tween illness severity and the quantity and subtype of virus being shed.

345  Highly-Sensitive Virologic Diagnosis of Dengue Infection by a
Newly-Developed Protocol of Reverse Transcription-Nested
Polymerase Chain Reaction (RT-Nested PCR) of Serum/Plasma,
Peripheral Blood Leukocyte (PBL), and Urine Specimens

WANLA KULWICHIT, MD, JUTARAT MEKMULLICA, MD, SUNISA
KRAIJIW, BS, OLARN PROMMALIKIT, MD, RATSUDA YAPOM, BS,
PONGPHOB INTARAPRASONG, MD, KESINEE ARUNYINGMONGKOL,
BS, PORNTEP SUANDORK, MD, RANGSUN SITTHICHAI, MD,
SAIRUNG SAKDIKUL, BS, APIWAT MUTIRANGURA, MD, CHITSANU
PANCHAROEN, MD, USA THISYAKORN, MD, Chulalongkorn Univ.,
Bangkok, Thailand and ANANDA NISALAK, MD, Armed Forces Research
Institute of Medical Science, Bangkok, Thailand

Background In the past decade, dengue infection has turned itself from a
tropical disease into the most important viral hemorrhagic fever worldwide.
Various PCR protocols have been developed. A major limitation of currently
available methods is the lack of sensitivity in the late febrile and postfebrile
period, when some patients suffer from severe manifestations. Here, we report
a sensitive RT-nested PCR for detection of the virus in both blood and urine
specimens, in both febrile and convalescent periods. Methods: We have de-
veloped an RT-nested PCR, with primers targetting the conserved sequence of
all four dengue serotypes in the 5'-nontranslated region, with the final product
size of 102 base pairs. Outer primers were used in the reverse transcription
reaction. Sensitivity of the protocol was determined to be 0.01-1.0 PFU/ml for
all four serotypes. Diagnosis of dengue infection was made by standard sero-
logic criteria (hemagglutination inhibition and/or ELISA). Specimens were
obtained either in the late febrile (N = 17) or after defervescence (N = 38),
and consisted of serum/plasma, PBL, and urine. 18 febrile patients from other
causes served as negative controls. Results & Discussion: All negative con-
trols yielded negative PCR results. Detection of dengue RNA by our RT-PCR
protocol proved very sensitive in both febrile and convalescent periods of in-
fection (Table below). Interestingly, the virus could be detected in urine as
frequently as in blood (plasma/serum and PBL) specimens, making urine a
good alternative for dengue virologic diagnosis, given the less invasiveness of
specimen access especially for small children. This should be highly applica-
ble in both clinical services and molecular epidemiologic studies.

Positive PCR/total PCR (%) in various speci of dengue patient
Urine Plastha/sai PBL Patients with at Iegls;é)ne +ve specimen
Late Feb- 10113 12113
rile (76.9%) 1214 (85.7%) (92.3%) 16/17 (94.1%)
. 30/35 21124
Postfebrile (85.7%) 21/24 (87.5%) (87.5%) 33/38 (86.8%)
40/48 33/37
Total (83.3%) 33/38 (86.8%) (89.2%) 49/55 (89.1%)
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Methods: The VP7 genes of G9 rotaviruses collected during 1999-2003 in
Belgium were sequenced.To understand the rate at which genetic diversifi-
cation occurs we performed exploratory root-to-tip linear regression between
the time of sampling of each strain and the genetic distance from the root of
the phylogenetic tree constructed. A more accurate estimate for the evolu-
tionary rate was obtained under the maximum likelihood framework. The rate
constancy assumption was tested using the likelihood ratio test.

Results: The estimated rate of accumulation of nucleotide changes in the
rotavirus G9 VP7 gene was calculated to be 2.4 x 10-3 (confidence inter-
vals 1.1 x 10-3 -5.3 x 10-3) nucleotide substitutions/site/year. The Molecular
Clock Hypothesis (MCH) could not be significantly rejected.

Conclusion: The evolutionary rate we calculated for the rotavirus VP7
genes was in the same range of other rapidly evolving RNA viruses, like the
HA gene of influenza B viruses (1.6 x 10-3 nucleotide substitutions/site/year)
or the env gene of HIV (3.0 x 10-3 nucleotide substitutions/site/year). Our
study reveals that rotaviruses evolve according to a molecular clock on a
small time-scale and that their origin might be recent. Further evolutionary
studies should be performed on a larger scale for tracing their more accu-
rate date of origin.

14.016 Diagnosis of Dengue Virus Infection by Detection

of Specific Immunoglobulin in Oral Fluid

P.Suandork®, W.Kulwichit, K.Arunyingmongkol*, S. Krajiw*, O.
Prommalikitt, C. Pancharoen?, A.Nisalak? U. Thisyakornt. *Chulalongkorn
University, Bangkok, Thailand; 2Armed Forces Research Institute of
Medical Sciences, Bangkok, Thailand

Background: Dengue infection is an important mosquito-borne disease
worldwide. Various tests have been developed for detection of anti-dengue
immunoglobulin in the serum. The practical problem of serum usage
includes difficulty of venipuncture especially in small children. Oral fluid,
which includes whole saliva and gingival crevicular fluid (GCF)-the transu-
date from capillary bed of gum and teeth, is an alternative clinical specimen
for various viral immunodiagnosis. We have evaluated whether oral fluid
specimens could be used for the diagnosis of dengue virus infection.

Methods: Serum and oral fluid specimens were collected simultaneous-
ly from children aged between 5-15 years with suspected dengue virus
infection at acute and convalescent periods. Oral fluid collection was divid-
ed into whole saliva and GCF, which were collected by Whatman paper and
tested by IgG captured enzyme linked immunosorbent assay (ELISA).Oral
fluid 1gG levels above the cutoff value were considered diagnostic.
Standard diagnosis was based on serum IgM and IgG captured ELISA.
Acute febrile patients with negative dengue serology served as a control
group.

Results: Secondary dengue infection was diagnosed in 21 patients. IgG
was detected in whole saliva and/or GCF in 20 cases, making an overall
sensitivity of 95.24%.None of the control specimens (n=15) contained oral
fluid 1gG above the cutoff value, resulting in specificity of 100%.1gG levels
detected in whole saliva and GCF correlated well with that in serum.

Conclusion: Oral fluid is a convenient and non-invasive alternative clini-
cal specimen for the diagnosis of dengue infection.This should be of good
value in epidemiologic studies.

14.017 Polymerase Chain Reaction Diaghosis

for Fungemia

K.Etoh,T.Yoshimuta, J. Honda, M.Hirokawa, R.Fujiki, K.Noda, H.
Aizawa. Kurume University School of Medicine, Kurume, Japan

Background: Invasive fungal infection has become a major cause of mor-
bidity and mortality in immunocompromised patients. In this study, we
attempted to identify causative agents of fungemia using polymerase chain
reaction (PCR). PCR was performed for diagnosis of fungemia on in vitro
sepsis model.

Methods: In our group, Polymerase Chain Reaction(PCR) using
16SrRNA primers for the diagnosis of Bacterial Infection was established.
Similarly, we produced in vitro fungemia modeland then the PCR using ITS
primers (targeted to conserved sequences 18SrRNA and internal tran-
scribed spacer(ITS)land ITS2 region.) was performed for diagnosis of

Poster Presentations

fungemia on in vitro fungemia model. Our fungi is used clincal isolates of
Candida parapsolis. We designed fungemia model using healthy volunteer
peripheral blood.Fungal dose was serial dilute 106 -102 organisms in 1ml
of RPMI1640.Each 100 | of them were injected 7ml of the blood in EDTA-
disodium spitz.Serial dilute fungemia model is completed.DNA extraction
from the model was performed using the KingFisher®ml robotic magnetic
particle processor (Thermo Labsystems Co.Ltd., Helsinki, Finland). PCR
products were analyzed with an microchip electrophoresis (ME) instrument
(model SV1200; Hitachi Electronics Engineering Co. Ltd., Tokyo, Japan).
The stainings were performed on the same models. We compared the
above examinations with PCR on characters and sensitivity.

Results and Conclusion: Comparison sensitivity in May-Giemsa stain-
ing and PCR, May-Giemsa staining detected the phagocytosis up to the
ratio of 1000:1 (granulocyte:fungus).On the other hand, PCR was positive
up to the ratio of 100000:1 (granulocyte:fungus).Therefore, we confirmed
that PCR was 100 times more sensitive than May-Giemsa (or Gram) stain-
ing. Our results also demonstrated that PCR is highly specific, can be
applied for clinical diagnosis of fungemia.

14.018 Detection of Urinary Antibody as a Tool for

Diagnosis of Dengue Infection
O. Prommalikit?, W.Kulwichit?, K.Arunyingmongkol?, S. Krajiw?, P.
Suandork?, J. Pupaibool?, N. Jaimchariyatam?, C. Pancharoen?®, A.Nisalak®,
U. Thisyakorn?. *Srinakharinwirot University, Bangkok, Thailand,;
2Chulalongkorn University, Bangkok, Thailand; *Armed Forces Research
Institute of Medical Sciences, Bangkok, Thailand

Background: Routine diagnosis of dengue infection is based on clinical
manifestations and antibody detection in serum. However, the collection of
blood samples from young children could be problematic.This study was
conducted in order to evaluate the potential of urine as an alternative spec-
imen for diagnosis of dengue infection.

Methods: Patients who were clinically suspected as dengue infection and
were admitted to King Chulalongkorn Memorial Hospital between August to
October 2003 were enrolled. Diagnosis of dengue infection was based on
the standard serum ELISA assay. Urine samples were collected on the first
day of admission, the day of defervescence, and the day of follow-up (1-2
weeks after discharge).The presence of dengue IgG in urine was detected
by an ELISA assay. Acute febrile patients with negative dengue serology
served as a control group. The cutoff value of 20 ELISA units was based on
1gG levels present in dengue and negative control specimens.

Results: We enrolled 22 pediatric and adult patients with secondary
dengue infection.There were 10 males and 12 females. Urine dengue IgG
over 20 ELISA units was detected in all dengue cases, making an overall
sensitivity of 100% while no patients in the control group (n = 12) showed
a significant elevation of urine dengue antibody (urinary dengue 1gG less
than 10 ELISA units), with the specificity of 100%.Detection of dengue by
urine ELISA proved very sensitive in the day of defervescence and day of
follow-up (94.12% and 100% respectively). Urinary IgG levels correlated
well with serum ELISA titers.

Conclusion: Urine dengue antibody test is useful for the diagnosis of
dengue infection.Urine specimen collection is convenient, and non-invasive.

14.019 Detection and Monitorization of Active

Cytomegalovirus (CMV) and Human Herpesvirus 6
(HHV-6) Infection by Antigenemia in Liver
Transplantation Patients
A.Sampaio, S. Bonon, E. Patrocinio, M.Soki, R.Stucchi, F. Costa, V.
Silva, L.Leonardi, I.Santana Ferreira Boin, S.C.B. Costa.Unicamp,
Campinas, Brazil

Cytomegalovirus is the main pathogen of liver transplantation (LT) patients.
During immunossuppression, the patients require rigorous clinical and lab-
oratory monitoring to prevent or treat opportunist agents such as CMV and
HHV-6. Rapid tests such as antigenemia and nested PCR are currently
used for this purpose. The objective of this study was to monitor Liver
Transplant patients for active CMV and HHV-6 infection after transplanta-
tion. Seventeen patients were monitored. The follow-up to detect active
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tested: 35 control sera, 50 specimens from women with acute
infection, 51 serum samples from women with recent
vaccination, 100 serum samples with long persisting IgM, 5
sequential sera from a woman with preconceptional
vaccination, 10 sera from women with reinfection in
pregnancy after vaccination, and 50 serum samples without
IgM from women with past infection or vaccination. To
evaluate the performance of this novel VIDAS Rubella IgG
avidity test we compared it with the diethylamine
denaturation (DEA) procedure used in an in-house version
of the laboratory Enders since 1998.

Results: Our results show that the bioMerieux test is easy to
use, and that an avidity index higher than 40% allows the
exclusion of a recent infection or vaccination: <20% indicates
acute infection or recent vaccination during the last 2 months,
20-40% is considered borderline, and >40% indicates past
infection or previous vaccination.
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Conclusion: This new VIDAS rubella IgG avidity assay is a
rapid (50 min), reproducible test with very good performance
and is of considerable practical value for decision on the need of
prenatal diagnosis, to avoid requesting too many follow up sera
and, most important, in preventing unnecessary termination of
pregnancy.

0142

Quantitation of cytomegalovirus DNA by real-
time polymerase chain reaction in the blood of
solid organ transplanted patients: comparison

with end-point PCR and pp65-antigen assay
T. Allice, M. Enrietto, F. Pittaluga, S. Varetto, V. Ghisetti
(Turin, I)

Background: Cytomegalovirus (CMV) infection is an important
cause of morbidity in solid organ recipients. Early markers to
identify infection progress are required in order to apply a
strategy of pre-emptive therapy whose efficacy relies on
accurate laboratory tests to monitor CMV infection. The pp65-
antigen test (antigenaemia) is the gold standard for the early
identification of CMV infection but the technique is time-
consuming with some pitfalls like long hands-on time and the
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need of a strong experience for the interpretation of the result.
The evaluation of CMV DNA by quantitative Polymerase Chain
Reaction (PCR) has been introduced for monitoring CMV
infection but standardization of the techniques is essential for
the clinical interpretation of its results. The recently introduced
real-time PCR (RT-PCR) is aimed to offer a more reliable and
standardized method than the end-point PCR (EP-PCR) for
evaluating CMV dynamic.

Specific aim: The aim of the study was to compare the pp65-
antigenaemia with two PCR systems working on peripheral
blood leukocytes (PBL): the EP Cobas Amplicor Monitor (Roche,
Brachburg, NY, US, detection limit: 100 copies/1 milion PBL)
and the RT-PCR CMV (Amplimedical, Buttigliera, To, I,
detection limit 100 copies/500,000 PBL). PCR results were
referred as Logl0/genome/500,000 cells. PBL (n = 158) from
32 solid organ transplanted patients (pts) with CMV infection
(20/32 pre-emptive treated with ganciclovir and 12/32 not on
therapy due level of pp65 < 30/200,000 PBL) were studied. A
pannel of 58 negative specimens by a reference nested-PCR test
(10 copies/500,000 PBL) was used to establish the specificity of
the EP-and RT-PCRs.

Results: A good correlation was found between pp65 test and
both EP-PCR (R2 = 0.88) and RT-PCR (R2 = 0.87) as well as
between the two PCR methods (R2 =0.76). A significantly
higher DNA level was shown in pre-emptive treated pts (RT-
PCR median value 3.8 Logs, EP-PCR 3.9 Logs) than in pts not
on therapy (RT-PCR: 2.9 Logs, EP-PCR: 2.1 Logs: p < 0.0001
for both the two PCRs). Specificity was 98.3% for RT-PCR and
91.5% for the EP-PCR. Sensitivity of RT-PCR and EP-PCR
were 100% and 29%, respectively, as tested with 10 copies of
a known amount of the reference AD169 strain. In conclusion,
our study shows that RT-PCR for CMV DNA quantitation is a
highly sensitive and specific tool with a much lower
turnaround time (3 hours) than EP-PCR (7 hours) allowing a
rapid and early diagnosis of CMV infection in transplanted

pts.

0143

Diagnosis of dengue infection by reverse
transcription-nested polymerase chain reaction
and enzyme linked immunosorbent assay using

whole blood stored on filter paper

N. Jaimchariyatam, J. Pupaibool, S. Krajiw,

K. Arunyingmongkol, P. Suandork, O. Prommalikit, R. Sittichai,
A. Nisalak, C. Pancharoen, U. Thisyakorn,

W. Kulwichit (Bangkok, TH)

Objectives: Dengue infection has emerged as a global public
health problem. PCR and ELISA are used for diagnosis. We
evaluated utilities of PCR and ELISA performed on dried blood
spots on filter paper for dengue diagnosis in acute febrile
patients.

Methods: A descriptive observational study was conducted in
acute febrile pediatric and adult patients at King
Chulalongkorn Memorial Hospital, between June 2003 to
April 2004. Diagnosis of dengue infection was based on
standard serum ELISA assay. Patients tested negative by
serum ELISA served as controls. Whole blood (WB) was
collected on the first day of admission and again 1-2 weeks
after discharge. Dried blood spots were stored on filter paper
which was kept at 4 degrees for at least 10 days before
testing. Reverse transcription-nested polymerase chain
reaction (RT-nested PCR) and ELISA were performed on
extracts from the spots. Blood spots with IgM over 40 units
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and IgM/IgG ratio over 1.8 were considered primary infection
cases. Spots with IgG over 100 units were considered
secondary cases.

Results: We enrolled 102 patients with dengue infection
(6 primary and 96 secondary cases) and 33 patients with
other infectious diseases. Dried blood spots from 134 patients
(101 cases and 33 controls) were tested by ELISA, and from
80 patients (65 cases and 15 controls) for RT-nested PCR.
Positive RT-nested PCR was found in 43 of 65 dengue cases
(4 in 5 of primary cases and 39 in 60 of secondary cases) and
one of 15 control cases (sensitivity 80% and 65%, specificity
93.33% and 93.33%, positive predictive value (PPV) 97.5%
and 97.73%, negative predictive value (NPV) 93.33% and
40% for primary and secondary cases, respectively). Positive
ELISA was detected in all dengue and none of control cases
(Table).

Controls
+ve/total (%)

Primary cases
+ve/total (%)

Secondary cases
+ve/total (%)

Blood spot ELISA
Blood spot PCR

6/6 (100)
4/5 (80)

95/95 (100)
39/60 (65)

0/33 (0)
1/15 (6.7)

Conclusions: RT-nested PCR and ELISA using dried blood
spots on filter paper appear to be of diagnostic value for dengue
infections. This would prove especially useful in certain areas
where immediate laboratory testing is not available. In addition,
molecular epidemiologic studies could also be performed in
positive-PCR specimens.

0144

Shorter time to identification of pathogens in
positive blood cultures by FISH in routine

practice

R.P.H. Peters, P.H.M. Savelkoul, A.M. Simoons-Smit,
S.A. Danner, C.M.J.E. Vandenbroucke-Grauls, M.A. van
Agtmael (Amsterdam, NL)

Objectives: Evaluation of the effects on turnaround time and
clinical management of routine implementation of fluorescent in
situ hybridisation (FISH) for identification of pathogens from
positive blood cultures.

Methods: FISH was performed on growth-positive blood
culture fluids simultaneously to conventional identification.
A selection of probes was used that should identify >95% of
pathogens most commonly found in blood cultures. To
determine the clinical impact of FISH identification, results
and time points were compared between conventional
identification and FISH.

Results: One-hundred and fifty blood cultures were included.
FISH allowed identification of 117 pathogens (78%) at the species
level (table 1). For pathogens identified at the genus level or with
eubacterial probes no species specific probes are available,
including Enterobacter cloacae and Proteus mirabilis. Identi-
fication was suboptimal in 3 cases: 2 with Staphylococcus aureus
that were identified as Staphylococcus species and 1 with
Escherichia coli that was identified as a lactose fermenting rod.
In 8 cases no micro-organisms were found with Gram-stain and
FISH. Average time to identification with FISH was 3.5 hours for
gram-negative and 4 hours for gram-positive organisms.
Compared to preliminary identification (coagulase, optochine,
oxidase) FISH results were available 70 minutes earlier
(p < 0.001); for definite conventional identification time gain
was approximately 16 hours (p < 0.001).

Conclusion: Identification by FISH correlates well with
conventional culture identification. In three cases identification

Table 1. Maximum level of identification of pathogens identified
in culture (n = 148)

Pathogen in culture Total Species Genus Eubacterial
Gram-positive

Coagulase negative staphylococci 71 71 - -
Staphylococcus aureus 14 12 2 -
Streptococcus pneumoniae 2 2 - -
Streptococcus pyogenes 1 1 - -
Enterococcus faecalis 2 2 - -
Enterococcus faecum 1 - -
Other 11 - 8 3
Gram-negative

Escherichia coli 14 13 -

Klebsiella pneumoniae 5 5 - -
Pseudomonas aeruginosa 5 5 - -
Enterobacter cloacae 6 - - 6
Proteus mirabilis 4 - - 4
Other 8 - - 8
Yeast

Candida albicans 3 3 - -
Candida tropicalis 1 1 -

Total 148 116 10 22

NB. Two pathogens were identified in 6 blood cultures

with FISH was suboptimal because of difficult interpretation of
fluorescence due to the presence of large amounts of protein and
cells. The panel of probes should be extended to permit
identification of >95% of pathogens; based on the results from
our study probes for Enterobacter cloacae and Proteus mirabilis
would be of interest. FISH allows faster identification compared to
conventional methods in a routine setting. This can be especially
useful for blood cultures that are growth-positive in the afternoon.
For these, FISH results will be available the same day with
treatment benefits for the patient, whereas conventional iden-
tification will require overnight incubation. If the turnaround
time of the FISH procedure could be further decreased and the
panel of probes extended, FISH would provide a valuable
diagnostic improvement to the microbiological laboratory.

0145

Detection of Salmonella antibodies by flagella-
based ELISA has potential for diagnosis of acute

gastroenteritis
T. Dalby, M. Strid, K.A. Krogfelt (Copenhagen, DK)

Objectives: Diagnosis of human gastrointestinal salmonellosis
is traditionally done by fecal culturing and agglutination assays.
An automatized ELISA is an obvious candidate for a more
reliable, fast and easy method of diagnosis. An indirect ELISA
employing repolymerized flagella antigens was developed and
evaluated.

Methods: Two automatized indirect ELISAs employing
re-polymerized Salmonella flagella were developed; H:gm]
flagella respectively H:[i:1,2] flagella were used. Both IgA, IgM
and IgG antibodies were detected. Sera from 153 Danish patients
diagnosed with infection by Salmonella enteritidis (SE) and from
150 Danish patients diagnosed with infection by Salmonella
typhimurium (ST) were obtained and analysed. Most patients
delivered blood-samples at approximately one, three and six
months after onset of salmonellosis. Cut-off values were
determined as the 90 percentile when analysing sera from
more than 100 healthy, Danish blood-donors.

Results: The developed ELISAs proved reliable, and at approx.
one month after onset of salmonellosis, anti-flagella antibodies
were detected with 70% of the SE-patients and 77% of the
ST-patients; in comparison, a combined O- and H-agglutination
assay detected only 44% of the SE-patients and 8% of the
ST-patients. Three months after onset of salmonellosis, just 46%
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P1619
An in vitro assay for flavivirus NS2B/NS3 serine

protease
M. Bessaud, C.N. Peyrefitte, B. Pastorino, M. Grandadam,
H.J. Tolou (Marseille, F)

Objectives: The genus Flavivirus comprises more than 70
viruses. Many of them cause severe human diseases. The
genome of flavivirus, a single strand RNA molecule with
positive polarity, is translated into a large polyprotein that is
processed into structural and non-structural proteins by both
viral and cellular proteases. The virus-encoded protease is a
binary complex constituted by the NS3 protein and its co-factor,
NS2B. As the viral protease plays a critical role in the virus
replication cycle, it represents one of the main targets for
antiviral therapy against members of the Flavivirus genus.The
aim of this study was to develop an in vitro assay using the
protease of several flaviviruses belonging to different groups in
order to characterize their enzymatic properties, such as tem-
perature, pH and salt-sensitivity and substrate specificity.
Methods: Sequences encoding the viral proteinase were located
on the genome of 8 flaviviruses. NS2B/NS3 proteinase were
expressed as hexahistidine-tagged recombinant proteins and
then purified by immobilized-metal affinity chromatography.
Their enzymatic properties were characterized in vitro using
BAPNA, a chromogenic substrate for trypsin-like proteases.
Results: The protease moiety of the 8 flaviviruses were suc-
cessfully produced and purified. 5 of them exhibited activity
towards BAPNA. Effect of temperature, ionic strength and pH
on enzymatic activity were determined. Our results suggest that
the hydrophilic domain of NS2B is necessary for proteolytic
activity.

Conclusion: The system we developed will allow us to estab-
lish a screening test so as to identify or to design inhibitors
active as antiviral drugs against one or more pathogenic
flaviviruses. The lack of activity of 3 of the 8 proteases we
assayed could indicate slight differences in flaviviral proteases’
selectivity and activity.

P1620

Diagnosis of dengue infection by enzyme-linked
immunosorbent assay and reverse transcription-
nested polymerase chain reaction from dried
urine spots on filter paper

J. Pupaibool, N. Jaimchariyatam, S. Krajiw,

K. Arunyingmongkol, P. Suandork, O. Prommalikit, R. Sittichai,
A. Nisalak, C. Pancharoen, U. Thisyakorn,

W. Kulwichit (Bangkok, TH)

Objectives: Polymerase chain reaction (PCR) and enzyme-
linked immunosorbent assay (ELISA) from serum are used for
diagnosis of dengue infection. However, in certain areas of the
world, these are not readily available. Storage of specimens on
filter paper to be tested later at a centre is an attractive way to
confirm a clinical diagnosis or for an epidemiologic study. We
performed a pilot study to see if urine spots on filter paper can
be used for dengue diagnosis.

Methods: Adults and children admitted to King Chulalongkorn
Memorial Hospital suspected of dengue infection were enrolled.
Final diagnosis of dengue infection was based on the standard
serum ELISA assay. Patients with negative serology served as
controls. Urine specimens were collected twice, 5 days to
3 weeks apart, spotted on filter paper and stored at 4 degrees
for a minimum of 10 days before testing. RT-nested PCR and

ELISA were performed on extracts from the spots. Our ELISA
criteria for urine were single IgM > 10 units for primary dengue
infection or single IgG > 10 units or 2-fold increase in IgG titer
with the second titer >10 units for secondary dengue infection.
Results: 139 patients were enrolled. 64 and 71 specimens were
analysed by RT-PCR and ELISA, respectively. The results are
summarised in the Table:

Patients

Method Adult Children Sensitivity Specificity PPV NPV

RT-PCR 36 28
ELISA 25 46

21/51 cases 41.18% 11/13 cases 84.62% 21/23 cases 91.30% 11/41 cases 26.83%
49/60 cases 81.67% 10/11 cases 90.91% 49/50 cases 98.00% 10/21 cases 47.62%

If 3 primary dengue cases were excluded, the sensitivity of
ELISA for secondary cases were 84.21%.

Conclusions: This is the first study using dried urine samples
on filter paper for dengue diagnosis. In this study, fresh urine
was spotted onto filter paper in the laboratory, and cross
contamination was possible. Realistically, this process would be
done on a near-patient basis with vastly lower likelihood of such
contamination and thus better results of RT-PCR. Collection of
urine is less invasive than that of blood and is especially suitable
for children. This method would be highly applicable in
epidemiologic studies, such as during dengue outbreaks. Due
to a low number of primary cases in an endemic area such as
Thailand, a study elsewhere is needed to assess the utility of
urine spots in such cases.

P1621

A rapid sequencing based prototype assay for
detection of high risk HPV strains in cervical

samples
N. Marlowe, R. Bruce, M. Owens, T. White,
M. Zoccoli (Alameda, USA)

Background: Human papillomavirus (HPV) is one of the most
common causes of sexually transmitted diseases resulting in an
estimated 288,000 deaths yearly from cervical cancer worldwide.
Of more than 30 types found in the anogenital tract, at least 13
are considered high risk (HR), as they are significantly associ-
ated with progression to invasive cervical cancer. In an effort to
accommodate high throughput screening for HR HPV types, we
recently developed a prototype HPV assay using a Single Base
Dye Primer Profiling (SBDPP) approach. In the present study,
we evaluate prototype assay performance on 74 patient samples.
Objective: To evaluate SBDPP assay for the detection of HR
HPYV strains in cervical samples.

Methods: Genomic DNA purified from 74 retrospective cervical
samples was used for this feasibility study. Fifty-four out of 74
were previously typed successfully with the Digene Hybrid
Capture® 2 (HC2) assay. The remaining 20 samples yielded
inconclusive results with the HC2 assay. Using consensus PCR
primer sequences conserved among HPV types, a fragment of
the L1 region was amplified in the presence of an intercalating
dye. HPV-positive samples were identified by amplification Ct
values and dissociation curve melting profiles, sequenced with a
rapid SBDPP protocol and analysed on the ABI PRISM® 3100
Genetic Analyzer. HR HPV types were identified by their
unique single base distribution profiles.

Results: The presence of HR HPV types was determined in 28/
74 clinical samples using the SBDPP assay. HPV types were
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Episode 1: A pregnant woman with thirty-eight week of
gestation was hospitalized in obstetrics clinic with the
complaints of fever, malaise, and severe vaginal bleeding. On
admission, white blood cell count was 6700/ mm?>, haemoglobin
was 11.5 g/L, platelet count was 8 000/mm?>. The level of AST
was 591 IU, ALT 163 IU, lactate dehydrogenase 1079 IU, and
creatinin phosphokinase 2132 IU. The baby was delivered by
cesarean section. In serum CCHF IgM was positive by ELISA,
and per oral ribavirin was administered after delivery. At the
first day of delivery, the clinical and laboratory of findings of the
baby were found to be normal. However, on his 5th day, he died
because of massive bleeding. His CCHF IgM was found to be
negative.

Episode 2: A pregnant woman with 19 week of gestation was
admitted to the hospital. Her complaints were fever, malaise,
headache, myalgia, nausea, vomiting, diarrhoea, and
subconjuntival bleeding. In her laboratory investigation, white
blood cell count was 3400/ mm?, haemoglobin level was 10.4 g/1
and platelet count was 53000/mm> The level of AST was
813 IU, ALT 539 IU, and LDH 741 IU. In her serological analysis
CCHF IgM and CCHF virus -PCR was found to be positive. At
the twenty six week of gestation in obstetric ultrasound, fetal
intraabdominal fluid was visualized and amniocentesis was
performed. In serological analysis of amniotic fluid CCHFV-
PCR was found to be negative. Intraabdominal fluid had
increased and scrotal edema was visualized at thirty eighth
weeks of the gestation. After her vaginal delivery, baby was
severely ill and was operated with the diagnosis of necrotizing
enterocolitis. His laboratory findings were normal except high
white blood cell count. On his fifth day, thrombocytopenia
occurred and he died because of massive bleeding. His CCHF
IgM and PCR were negative.

Conclusion: To our knowledge, these are the first episodes of
intrauterine CCHF infection. These episodes show that CCHFV
can transmit through placenta. Obstetricians in endemic
countries should consider CCHF infection among the patients
with massive bleeding and thrombocytopenia.

P1666

The attack and the infection rate of Crimean-
Congo haemorrhagic fever virus infection in an

endemic region
O. Ergonul, H. Zeller, S. Menekse, A. Celikbas, S. Eren,
N. Baykam, B. Dokuzoguz (Ankara, TR; Lyon, FR)

Objective: To detect the asymptomatic Crimean Congo
Hemorrhagic Fever Virus (CCHFV) infections in an endemic
area, and calculate the attack and the infection rate.

Methods: The study was performed in a CCHF endemic region.
The household members of the index cases were screened for
CCHFV IgG and IgM by ELISA. The data related to risk
exposure were obtained by a structured form.

Results: Eleven index cases were admitted to the clinic, 45
household members of these cases were screened. All the index
patients had positive IgM or PCR for CCHFV. Among the
household members, three individuals had IgG positivity (%),
and only one patient had IgM positivity. None of the screened
individuals had symptoms. The mean age was 28 (sd 17), and
52% of the subjects were female. Tick bite was detected a risk
factor (p = 0.040) for CCHYV infection, whereas patient care and
contact with body fluids of the patients were not (p > 0.05).
Eighteen patients had the history of tick bite, and 8 became
infected (44%), and five (27%) became ill. Among the infected
eight individuals, five became ill (63%).
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Conclusion: Although we consider that some of the patients do
not notice tick bite, we can still suggest that the infection rate of
the virus is rather high compared to similar diseases. Tick bite is
the major risk factor, in comparison to exposure to blood and
body fluids of the infected cases.

P1667

Dengue virus infections in children and
adolescents

B. Larrti Martinez, E. Quiroz, M. Castrején de Wong, E. Castafio
Guerra, ]. Nieto, O. Saldana de Suman, D. Estripeaut Calderon,
X. Saez-Llorens (Madrid, ES; Panama, PA)

Objectives: Study the prevalence of dengue virus infection on
children in Panama and describe their clinical features.
Methods: We reviewed all the reports of dengue virus infection
from January 2000 to August 2005. Epidemiological and clinical
dates were recorded. Diagnosis was made with positive IgM
antibody test or increase in serum IgG, 5 days after onset of
symptoms or culture of the virus in the first fifth days of illness.
Results: 457 children were included in our study. Distribution
according sex was: 57.6% female and 42.4% male. Median of age
was 13 years (IQR =6). During the follow-up study we
recorded 2 years when the number of cases increased. The
distribution of cases among the study was: 8.4% in 2000, 33.9%
in 2001, 20.9% in 2002, 6.6% in 2003, 7.0% in 2004 and 23.1% in
2005. The proportion of paediatric patients also varied from;
11.9% in 2000, 9.6% in 2001, 12.4% in 2002, 9.7% in 003, 7.8% in
2004 and 4.4% in 2005. In Panama City we recorded 65.3% of the
infants. We detected an increase in the number of patients in the
rain season, from May till November. The mean of days between
the onset of symptoms and the first blood sample was 6.3 days
(DS: 6.7) A second sample was obtained in 23.6% of our infants
with an average time of 10.1 days (DS: 7.4). The frequency of
classical symptoms related to dengue virus infection was: fever
(95.2%), severe headache (74.2%), chill (65.9%) rash (63.5%),
myalgia (51.9%), retro-orbital pain (51.6%), arthralgia (43.3%),
gastrointestinal symptoms (37.4%), inflamed pharynx (26.7%),
cough (26.5%), mild respiratory symptoms (18.6%) and
diarrhoea (10.7%). In our infants the symptoms which were
detected first were; fever, severe headache, chill, myalgia, retro-
orbital pain, arthralgia, mild respiratory symptoms, cough and
inflamed pharynx. We did not observed differences on clinical
features between girls and boys. However, we detected detected
significative differences among symptoms when we compared
infants who were <5 years old with those who were older
(p < 0.005). Four of our patients died because of dengue
hemorrhagic fever.

Conclusion: Dengue is endemic in Panama as in most tropical
countries and is one of the worlds major emerging infectious
disease. More data about this illness are needed to elaborate
sanitary programmes which contribute to control this infection.

P1668

Diagnosis of dengue infection by enzyme-linked
immunosorbent assay and reverse transcription-
polymerase chain reaction from oral specimens
J. Pupaibool, S. Krajiw, K. Arunyingmongkol, A. Nisalak,

C. Pancharoen, U. Thisyakorn, W. Kulwichit (Bangkok, TH)

Objectives: Dengue fever is among one of the major emerging
infectious diseases. Polymerase chain reaction (PCR) and
enzyme-linked immunosorbent assay (ELISA) using non-blood
samples are of diagnostic value for various infections including
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dengue. Salivary ELISA has been shown by various
investigators to be useful for dengue diagnosis. We sought to
perform a pilot evaluation of diagnostic value of ELISA and PCR
of oral brushes and saliva for dengue diagnosis in adults.
Methods: Adults with acute fever and suspected of dengue
infection admitted to our university hospital were enrolled.
Dengue diagnosis was made by standard ELISA using serum or
plasma. Patients with negative ELISA served as controls. Buccal
mucosal cells were collected for RT-PCR and saliva for both RT-
PCR and ELISA at least twice, 7-14 days apart. Our ELISA
criteria for saliva were single IgM > 20 units or single
IgG > 60 units or 2-fold increase in IgG titre with the second
titre >40 units for secondary dengue infection. Criteria for
primary dengue infection were the same as secondary infection
plus IgM:IgG ratio of over 1.8.

Results: 23 cases and 16 controls were enrolled. Our country is
endemic for dengue and thus there was no primary dengue
adult case in this study. As the study was performed in
hospitalized patients, most of the first samples were collected
one day before or on the day of defervescence. The specificities
of either methods and the sensitivity of ELISA method for saliva
were 100%. Sensitivities were approximately 32-33% for RT-
PCR using buccal cells or saliva specimens. However, a
combination of RT-PCR results for both types of oral
specimens gave a sensitivity of 52%. The results are
summarised in the table.

Methods / Specimens | Sensitivity | Specificity Positive Negative
predictive value | predictive value
RT-PCR using 7122 cases | 16/16 cases 717 cases 16/31 cases
buccal mucosal cells 31.82% 100.00% 100.00% 5161%
RT-PCR using 7/21 cases | 14/14 cases 717 cases 14/26 cases
saliva 33.33% 100.00% 100.00% 53.85%
RT-PCR using saliva 11121 cases | 14/14 cases 11111 cases 14/24 cases
and buocal cells 52.30% 100.00% 100.00% 58.33%
ELISA using 23/23 cases 16/16 23123 cases 16/16 cases
salva 100.00% 100.00% 100.00% 100.00%

Conclusions: Collection of oral specimens is less invasive and
may be more acceptable in certain situations. A single, acute
specimen is adequate for diagnosis by RT-PCR. Our specimens,
however, were collected late in the course of illness which
affected the sensitivity of RT-PCR’s. Earlier specimens may give
a better yield. A study in paediatric patients is needed to assess
the value of these methods for primary dengue infection.

P1669

Serologic evidence for Hantaviruses in the
northern and eastern Tyrol (Austria) and the

southern Tyrol (Italy)

G. Walder, A. Lanthaler, J. Simeoni, G. Morosetti, D. Schonitzer,
O. Prinoth, M.P. Dierich, P. Kreidl (Innsbruck, AT; Meran, Bozen,
IT)

Objective: The aim of this study was to assess the proportion of
seropositives against Hantaviruses among healthy blood
donors.

Methods: 1607 volunteer donors were recruited by the institute
of transfusion medicine, representing the demographic situation
in the Tyrol regarding gender and residence. Sera were tested
for IgG with a commercially available ELISA. Positive samples
were confirmed by a commercially available dot blot which was
also used for identification of the serovar.

Setting: The study area comprises North Tyrol (Austria, north
of the main ridge of the Alps), South Tyrol (Italy) and East Tyrol
(Austria, both south of the main ridge of the Alps). South Tyrol
belongs to the catchment area of the Etsch river, which drains
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into the Adriatic, while North- and East Tyrol are part of the
catchment area of the Danube, which drains to the black sea.
Results: None of 617 samples from the Italian part of the study
area yielded a positive result, wherein 7 of 988 donors of the
Austrian part turned out to be seropositive. Two patients were
positive for Hantaan, 3 patients were positive for Puumala, one
patient was positive for Dobrava and one patient had antibodies
against Hantaan and Dobrava. Only one of those patients
reported extensive travelling abroad.

Conclusions: Evidence was found for the occurrence of
Hantaviruses in the Austrian part of the region covering the
catchment area of the Danube, but not in the Italian part of the
study area covering the catchment area of the Etsch river.
Seropositivity to Hantaviruses differs by hydrogeographic
areas.

P1670

Molecular characterisation of a pantropic variant
of canine coronavirus

N. Decaro, V. Martella, G. Elia, M. Campolo, C. Desario,

M. Tempesta, C. Buonavoglia (Valenzano, IT)

Objectives: Canine coronavirus (CCoV) is an enveloped, single-
stranded RNA virus, belonging to group I coronaviruses within
the family Coronaviridae. Two different CCoV genotypes have
been recognised, that are designated CCoVs type I and type II
on the basis of their genetic relatedness to feline coronaviruses
(FCoVs) type I and type II, respectively. CCoV is usually
responsible for mild, self-limiting infections restricted to the
enteric tract. We report the molecular characterisation of a
pantropic variant of CCoV that caused fatal disease in pups.
Methods: CCoV type II strain CB/05 was isolated from an
outbreak of fatal disease affecting seven dogs housed in a pet
shop in Apulia region, Italy and characterised by fever, lethargy,
inappetance, vomiting, haemorrhagic diarrhoea, neurological
signs, and severe lesions in the parenchymatous organs. In all
tissues, CCoV antigen was detected by immunoistochemistry
and CCoV type II RNA was identified by genotype-specific real-
time RT-PCR. The 3’ end of the genome of strain CB/05 was
determined by amplification of seven partially overlapping
fragments. The PCR-amplified products were subjected to direct
sequencing and the obtained nucleotide (nt) sequences were
assembled and analysed using the BioEdit software package and
the NCBI's and EMBL’s analysis tools. GenBank accession
number DQ112226 was assigned to the sequenced 8.7-kb
fragment. The inferred amino acid sequences (aa) were
compared to the analogous proteins available in the online
databases.

Results: The structural proteins S, E, M, N of strain CB/05
displayed a high degree of aa identity to the cognate ORFs of
CCoV type II, although the S protein showed the highest
identity to type II FCoVs. While the nonstructural protein (nsp)
3a had the same length of known CCoVs, the nsp3b was 49-aa
shorter than expected due to the presence of a 38-nt deletion at
position 4704 and to a frame shift in the sequence downstream
the deletion that introduced an early stop codon.

Conclusions: Association of strain CB/05 to a severe, fatal
disease of dogs, together with virus isolation from organs with
remarkable lesions, strongly suggests that this virus has
changed the tropism, acquiring the ability to spread from the
enteric tract to the internal organs. By sequence analysis of the
viral genome, the only striking change was the truncated form of
nsp3b, but the role of the deletion in the ORE3Db in determining
the patho-biological change deserves more in-depth
investigation.
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Complete ptosis caused by dengue fever

Jan Bronnert, Charan Malhotra, Ketchai Suavansri, Rekha Hanvesakul, Wanla Kulwichit, Henry Wilde

In March, 2005, a 56-year-old German expatriate living
in Bangkok, was admitted because of a 1 day history of
high fever with chills. He also noted that he could not
open his right eye. He had just come back from a 2 week
business trip to Sri Lanka. On examination he had a
faint non-pruritic erythematous macular rash on his
chest and back, a complete ptosis of the right eye (with
pupil sparing), and minor weakness of his left hand grip
(4/5). Over the next few days he developed recurrent
fever with peaks up to 38-8°C, and had a pulse rate of
80 bpm, leucopenia (1-69X10°/L) with mild relative
lymphocytosis, atypical lymphocytes, a slightly low
platelet count (108X10°/L), and slightly high concen-
trations of aspartate aminotransferase (83 U/L) and
alanine aminotransferase (113 U/L).

ELISA on plasma taken during the acute phase and
during convalescence showed significantly rising titres
compatible with secondary dengue infection. Two
reverse-transcription-nested PCR protocols for dengue
virus were done on plasma samples from days 1 and 2
after admission; both samples showed dengue serotype 2.
Tests for other infectious causes, such as HIV, Epstein-
Barr virus, and scrub, murine, and tick typhus, were
negative. MRI, magnetic resonance angiography,
echocardiography, and electrocardiography also showed
no abnormalities. We administered supportive treat-
ment, and our patient improved rapidly. On discharge
(7 days after admission) his clinical symptoms had
almost disappeared. At the final follow-up, in May, 2005,
abnormal physical signs were absent and laboratory
results had completely normalised.

Dengue fever has become an important mosquito-
transmitted viral infection during the past few decades
with Aedes aegypti as the main vector. About 2-5 billion
people are potentially at risk and 50 million people
become infected each year. Most remain asymptomatic
or have flu-like symptoms, and an estimated 500 000
need hospital admission.! The clinical features of
dengue infection are broad and range from mild
undifferentiated fever to a course with high fever, severe
headache, myalgia, arthralgia, and rash. Because of the
often severe myalgia, this disease was known as
“breakbone fever” during World War II in India and
Burma. Progression to dengue haemorrhagic fever
(DHF) and dengue shock syndrome (DSS) is probably
triggered by a secondary infection with a different
serotype of dengue virus.? DHF is characterised by
plasma leakage, thrombocytopenia, and haemorrhagic
events; it can culminate in DSS and result in death
because of circulatory failure. In medical centres with

Figure: Photograph of our patient, taken 4 days after admission, showing
partial recovery from the complete right-sided ptosis

experience of dengue fever, DHF has a fatality rate below
1%. There have been previous reports of rare
neurological manifestations, including ophthalmo-
plegia, visual loss, and Guillain-Barré syndrome,
associated with confirmed dengue fever;* our patient
had complete ptosis, followed by rapid recovery. Dengue
fever should therefore be included in the differential
diagnosis of patients with obscure encephalopathy in
endemic regions or with a history of travel to endemic
countries.
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