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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. We showed
that the virus could be detected in approximately one-third of each type of oral specimens and 50-
80% of urine. This is true even in late febrile and post-febrile specimens. Sensitivity was
comparable or even slightly better than that of serum specimens in previous studies. Oral
specimens and urine have a potential to be used for dengue diagnosis and deserve further

research and development for clinical and epidemiological applications

In addition, we have also demonstrated that dengue virus detected in the urine specimen of
acutely-infected patients is alive and culturable by the mosquito inoculation technique. The virus is
thus potentially transmissible and may play a role epidemiologically (this needs further
investigations.) Furthermore, we have found there could be more than one serotype presented
concurrently in buccal cells, saliva, or urine of certain infected individuals. If studied in depth, this

may lead to more understanding of pathogenesis of severe dengue infections.

Key workds — dengue virus, serotypes, saliva, urine
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mononuclear cells (PBMC) 114 lagldinafiauandrsnuly la -319zidu single-step PCR(De Paula
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Yenchitsomanus et al., 1996) N13%1 ‘viral load’ el 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;
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a -_‘?f o a = o U =S A:? d' n' 1 a 1
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lawn Uasiz buccal brush  uae saliva WaLINFIFIATIUAFIWY W1ATIIA ITELAST @235
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1. @379 125891n early specimens Twnaa@aizatdaunan nngoglng Nandrsansly
WOUWAK 30 318 WU 24 MUETIRENINIIUINIIANSN BAZHAIIINNITATIINRaIUTANT
wui 12 Nnadulinnmsiadalsaasfiifaunau uagdn 12 Mefduldnnamgauii

gﬂf{'f@] Lﬁﬂumjumuqmaau (negative control)
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Specimens Sensitivity Specificity PPV NPV
6/12 cases 12/12 cases 6/6 cases 12/18 cases
Urine
(50%) (100%) (100%) (66.7 %)
4/12 cases 11/12 cases 4/5 cases 11/19 cases
Saliva
(33.3%) (91.7%) (80%) (57.9 %)
4/12 cases 11/12 cases 4/5 cases 11/19 cases
Buccal Brush
(33.3%) (91.7%) (80 %) (57.9%)

12/12 cases

11/12 cases

12/13 cases

11/11 cases

Plasma
(100%) (91.7%) (92.3 %) (100%)
12/12 cases 11/12 cases 12/13 cases 11/11 cases
PBMC
(100%) (91.7%) (92.3 %) (100%)
6/12 cases 11/12 cases 6/7 cases 11/17 cases
Saliva + Buccal Brush
(50%) (91.7%) (85.7%) (64.7%)
9/12 cases 11/12 cases 9/10 cases 11/14 cases
All Non-blood Specimens
(75%) (91.7%) (90%) (91.7 %)

P>
A1 N 1

g S v ada
N&ﬂﬁ‘i(ﬁl‘i’)%ﬁﬁl?iﬁlﬂdﬂﬂ')ﬂ')ﬁ

1%§ﬂlﬂﬁwﬁﬁ%ﬂaﬂﬂﬂilm3jtﬁ% 3%

RT-nested PCR lu&9d9n3291l521an619 9
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2. @329%" viability 2aslsaludaandz nan1swzidesaadnte Aedes aegypti laslduaanas
22951281097 fia3291dNanININ dengue-specific RT-PCR i3suifisununamawizidae lawld

Usanzangih U"L?TLﬁsmwé'mmmmqé‘u lanaaInnTeNn 2

# of cases with virus isolated/total # of cases
Urine supernatants
Urine pellets Antimicrobials | Microfiltration
added (0.2 W
Dengue - 1/4 3/4 4/4
febrile urine (25%) (75%) (100%)
dengue - 0/4 3/4 4/4
postfebrile urine (0%) (75%) (100%)
nondengue — febrile & | 0/3 0/3 0/3
postfebrile urine (0%) (0%) (0%)
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3. @379%1 concurrent multi-serotype infection TudtaGazaldaunan fdsaTnngieda
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Lﬁanm"suwamﬂmmmnmmaLLm WU’J’]&’]&I’]?Q(ﬂi’J’cﬂWﬂ']iﬁ&l’]ﬂﬂ’n 1 G‘Iﬂiﬂﬂll luaﬂﬁlﬂ 20
< . . . o« 4 4
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Tropical medicine: from basic science to field work

needed to completely eliminate parasite from blood in surviving mice did
not differ between groups. Parasitaemia in TLR2/4—/— and TLR9 —/—
mice and in controls was similar. MyD88 —/— mice had significantly
lower levels of IL-12 and IFN-y. T cell proliferation as well as T-cell
activation was not altered.

Conclusion: MyD88 plays an important role in eliminating blood stage
parasites. This is reflected by reduced levels of co-stimulatory as well
as pro-inflammatory cytokines.

TLR2, but not TLR4 mediates Onchocerca volvulus induced
corneal inflammation

K. Daehnel, E. Pearlman (Cleveland, US)

Objectives: This study was designed to identify the role of TLR2 and
TLR4 in the development of Onchocerca volvulus induced keratitis.
Methods: Bone-marrow derived dendritic cell cultures were obtained
from C57Bl/6, TLR2-/—, TLR4—-/— and TLR2/4—/— mice and
stimulated in vitro with O. volvulus extract. Dendritic cell activation was
measured by IL-6 and RANTES production and by CD40 expression by
flow cytometry.

C57Bl/6 and TLR2—/— mice were then immunised with O. volvulus
extract and soluble antigen was injected into the corneal stroma.
Neutrophil and eosinophil migration into the corneal stroma was
determined by immunohistochemistry, and filaria-specific IL-5 and
IFN-y production by splenocytes was measured by ELISA.

Results: Incubation of dendritic cells with filarial extracts induced
production of IL-6 and RANTES and up-regulation of CD40. In contrast,
there was no elevation of any of these factors in dendritic cells obtained
from TLR2 —/— or TLR2/4 —/— mice, but dendritic cells from TLR4 —/—
mice responded similar to C57Bl/6 dendritic cells.

Immunisation of C57B1/6 and TLR2 —/— mice caused increased filaria-
specific IL-5 production by splenocytes. In contrast, [IFN-y production
was only increased in splenocyte cultures from C57B1/6 mice, but not in
cultures from TLR2 —/— mice. In the C57BI/6 corneas, injection of filarial
antigens induced neutrophil and eosinophil infiltration. In TLR2 —/—
mice, neutrophil migration into the corneal stroma was completely
abrogated, whereas eosinophil migration remained unaffected.
Conclusion: We conclude that TLR2 plays an important role in early
recognition of filarial antigens, the induction of filaria-specific T cells
and neutrophil migration to the corneal stroma.

Ongoing studies are examining the role of IL-6 and IFN-y in the
development of adaptive immune responses and corneal inflammation.

Prevalence of Hymenolepis nana and other intestinal parasites
as mixed infection among children in Ilam, and impact of
single-dose praziquantel against H. nana

A. Khosravi, A. Dalimi Asl, A. Kaikhavandi (Ilam, IR)

Objective of study: This study was designed to evaluate the prevalence
of intestinal parasitic infections in primary and secondary School
children in relation to some individual and social risk factors such as the
parent’s job, the water supply source, raw vegetable consumption, area
of living, gender, etc., in Ilam and assess the impact of two different
doses of Praziquantel against H. nana infection.

Methods: The mixed infection of Hymenolepis nana and other intestinal
parasites were studied in a 3 years prospective study using 1140 stool
samples that were randomly collected from 5 regions of the city, the
North, the East, the West, the South and the City Centre. Samples were
tested using microscopy, direct examination, and then Formalin Ether
diagnose tests were carried out to compare the results. Three groups
each of 30 infected individuals were selected randomly and they were
given Praziquantel 15 mg/kg, 20 mg/kg and Placebo respectively.
Results: The overall prevalence of H. nana was 13.4% with no
significant difference for males and females. The parent’s jobs, age
of children and source of water supply had no significant correlation
with the prevalence of infection while a strong correlation was found
with raw vegetable consumption. 46.96 percent of all children were
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shown to have parasitic infection with the highest prevalence reported
for Trichuriasis and Giardiasis, 26% and 25.30% respectively. Amongst
34 percent of individuals who had H. nana infection Giardia Lamblia
were also diagnosed as a mixed infection; 3% of individuals who had
H. nana infection were diagnosed with Taenia Saginata infection too.
Abdominal disorders, lack of appetite, dizziness, vomiting and diarrhoea
were the main reported symptoms. The cure rate of Praziquantel against
Hymenolepis nana infection was about 100% using both doses of drug.
Discussion: There is a high rate of parasitic infection, some with mixed
infection, in children of primary and secondary schools in Iran with
higher prevalence for those living in poor parts of country like Ilam.
H. nana is a worldwide parasitic infection distributed amongst children
affecting their growth and also their quality of study. The high prevalence
and also the mixed infection reported in this study suggested that the
Health Services should work more effectively and promote their impact
on the knowledge, attitude and practice of children. Praziquantel cured
the infection using single dose appropriately which is in agreement with
other studies.

Chagas’ disease: a growing problem in Spain
A. Salinas, M. De Gorgolas, M. Ferndandez-Guerrero (Madrid, ES)

Background: Chagas’ disease is a parasitic infection caused by
Trypanosoma cruzi. It is endemic in Central and South America and,
during the last few years, a large number of migrants from these areas
have settle in Spain. Therefore the diagnosis of Chagas'disease has
become a common event in our clinical practice.

Methods: We have reviewed all cases of Chagas’ disease during the
last 2 years. Specific serology (ELISA) was the diagnostic procedure.
Epidemiological, clinical, cardiac ultrasound, serological and therapeutic
aspects were analysed.

Results: During 2004 and 2005 we studied 7 patients with Chagas’
disease. 3 men and 4 women with a mean age of 38.8y (24-51y).
85% were from rural areas of Bolivia (Cochabamba and Valle del
Potosi) and one patient came from the North of Argentina. All patients
had positive antibodies against 7. cruzi performed in their countries.
The main clinical complaints were: dizziness (1p), dyspnea (2p),
palpitations (1p) or asymptomatic screening (3p). 2 cases had positive
xenodiagnosis. All cases but 2 were asymptomatic, having normal ECG
and cardiac ultrasound. 2 women had arrhythmia: one atrial fibrillation
and ventricular tachycardia requiring a DAI and the other had ventricular
dysfunction and constipation. All cases but one previously treated
received therapy with benznidazole for 30—60 days with good tolerance.
A pregnant woman did not receive treatment.

Conclusions: The new entry of immigrants to Spain, coming from rural
endemic areas of Chagas’ disease of Bolivia and other Southamerican
countries should make us suspect this entity in young people with cardiac
or gastro-intestinal disturbances.

loral presentation & ESCMID award |

Survival of dengue virus in the urine of acutely-infected
patients — implications for pathogenesis and for a possible un-
recognized mode of transmission for an arthropod-borne virus

V. Yingsiwaphat, P. Siriyasatien, K. Arunyingmongkol, S. Krajiw,
J. Pupaibool, A. Nisalak, C. Pancharoen, U. Thisyakorn, W. Kulwichit
(Bangkok, TH)

Objectives: Dengue virus infection is considered the world’s most
important arthropod-borne disease. We have earlier reported a pilot study
that dengue, like some other viruses, can be detected by RT-PCR in urine
from a number of patients, even in an early postfebrile period. Here we
wish to report a follow-up study with more cases and with our success
in isolating the virus from early and late urine specimens of acutely-
infected patients.

Methods: Hospitalised patients suspected of dengue infection were
enrolled. Diagnosis was confirmed by standard criteria of enzyme-linked
immunosorbent assay (ELISA) and/or haemagglutination inhibition test
(HI). Patients with negative dengue serologies served as negative
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controls. Dengue-specific PCR, with primers targeting conserved
sequences in the 3’-untranslated region, was performed in urine
specimens with a strict and properly-evaluated protocol. Pairs of febrile
and postfebrile urine specimens from 1 adult and 3 paediatric dengue
cases with positive dengue-specific PCR in urine, together with those
of 1 adult and 2 paediatric negative controls, were processed and
then employed for Aedes aegypti intrathoracic inoculation. To minimise
urinary toxicity to mosquitoes, 3 forms of processed urine were used:
diluted urine pellets, diluted urine supernatants filtered though 0.2-um
membrane, and diluted urine supernatants mixed with antimicrobials.
Each form of each specimen was inoculated into 20 mosquitoes.
Surviving mosquitoes were dissected 14 days after inoculation. Dengue-
specific PCR was performed on extracts from the body parts of all
injected mosquitoes.

Results: Of 237 dengue patients enrolled, the virus was detected in
122/189 paediatric and 20/48 adult urine specimens by PCR (64.55%
and 41.67% respectively). Live dengue viruses were detected in all
febrile and postfebrile urine specimens of dengue cases but in none of
negative controls (Table). The virus was isolated as late as 14 days after
defervescence. Filtered urine supernatants served as the best specimen
type, with the least urinary toxic effects to mosquitoes.

Specimens # cases with virus isolated/total # cases
urine pellets  urine supernatants
Antimicrobials ~ Microfiltration
added 0.2u)
Dengue

febrile urine 1/4 (25%) 3/4 (75%) 4/4 (100%)

postfebrile urine  0/4 (0%) 3/4 (75%) 4/4 (100%)
Nondengue

febrile urine 0/3 (0%) 0/3 (0%) 0/3 (0%)

postfebrile urine  0/3 (0%) 0/3 (0%) 0/3 (0%)

Conclusion: Dengue virus is not only excreted in urine in at least
half of the patients, but it is also live and culturable. These findings
have implications for dengue pathogenesis and for public health. Urine
is implicated as a potential mode of transmission for certain viruses.
Whether the arthropod-borne dengue will be added to the list is subject
to further investigation.

Spatiotemporal variations of malaria incidence and protective
efficacy of intermittent preventive antimalarial treatment of
infants

J. May, R. Kobbe, B. Kreuels, S. Adjei, O. Adjei on behalf of the
Agona IPTi Trial Team

Background: Intermittent preventive antimalarial treatment of infants
(IPTi) is considered a promising malaria control strategy. Among the
factors that influence the extent of protection provided by IPTi are
malaria endemicity, seasonality, drug resistance patterns and the IPTi
application schedule. Studies modeling the effect of malaria incidences
on IPTi are scarce. The aim of this study was to describe how far
protective efficacy of IPTi depends on the incidence rate of clinical
malaria.

Methods: One-thousand seventy infants were enrolled in a registered
controlled trial on the efficacy of sulfadoxine-pyrimethamine based
IPTi in the Ashanti Region, Ghana. In an ecological analysis, malaria
incidence rates in the first year following IPTi were stratified by
the village of residence and month of birth of participants and the
spatiotemporal variation of the malaria incidence on the protective
efficacy of IPTi was analysed.

Findings: The rate of malaria attacks during the first year of follow-
up was highly dependent on the month of birth and on the village
of residence of the children. Protective efficacy of the first IPTi
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administration (IPTi-1) correlated with malaria incidences in children
living in a particular village or born in a particular month (r2 0.48,
p <0.04 and 12 0.63, p <0.003, respectively). A corresponding trend was
seen after the second (IPTi-2) and third (IPTi-3) drug administration.
Interpretation: Correlations between IPTi efficacy and malaria inci-
dences may have implications on IPTi implementation strategies and,
most likely, on that of other malaria control measures.

Influenza A: update on epidemiology,
virology and pandemic preparedness
planning

The role of mathematical modelling in pandemic preparedness
S. Cauchemez, N.M. Ferguson (London, UK)

I will discuss the role mathematical modelling in pandemic planning and
response. Recent research examining whether antiviral prophylaxis and
social distance measures could be used to contain a nascent pandemic
at its point of origin will then be reviewed. Containment is potentially
feasible, but requires rapid detection of the initial transmissible case
cluster and a rapid and organised response to each new case. These may
be demanding criteria for much of SE Asia. If containment fails, slowing
spread becomes a policy priority and in that context I will discuss the
potential impact of restrictions on international travel. To conclude, I will
discuss pandemic mitigation strategies which make best use of limited
vaccine and antiviral supplies.

Infection in cancer patients (jointly
arranged with the International
Immunocompromised Host Society)

S84| Update on the epidemiology of infections in cancer patients

G. Maschmeyer (Potsdam, DE)

Infections are among the most frequent complications occurring in
cancer patients undergoing antineoplastic chemo- or immunotherapy.
Invasive fungal infections today represent the main causes of fatal
outcome. Early diagnosis of probable or proven invasive aspergillosis
is therefore one of the most important objectives of supportive care in
patients with profound and prolonged neutropenia. With the advent of
more effective and well-tolerated antifungals active against aspergillosis,
the incidence of other mould infections such as zygomycosis is on the
rise.

The use of highly aggressive chemotherapy induces severe mucosal
damage in many cancer patients. Apart from neutropaenic enterocolitis,
a broad spectrum of infections associated with impairment of mucosal
barriers may be clinically important, e.g., streptococcal bacteraemia,
septic enterococcal infection, or candidaemia. The widely spread use
of multi-lumen central venous catheters causes a considerable number
of bloodstream infections caused by coagulase-negative staphylococci,
S. aureus, Gram-negative bacilli, or Candida spp. Primary removal of
foreign material may be important for the successful management of
these catheter-related infections.

Allogeneic hematopoietic stem cell transplantation with reduced-
intensity conditioning has become more common also for treatment of
aggressive haematologic malignancies in elderly patients as well as in
patients with severe co-morbidity, who formerly have not been taken into
consideration for myeloablative transplant procedures. Despite a marked
reduction of complications related to pancytopenia combined with acute
graft-versus-host reaction, the rate of severe and life-threatening fungal
infections and cytomegalovirus diseases has turned out to be comparable
to conventional allogeneic transplantation. Most importantly, more than
half of these infectious complications emerge after more than 90 days
post transplant, i.e., in patients already managed on an outpatient basis.
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C. guilliermondii, and T. mucoides), 100% were correctly classified for
POS and only 7.7% were M for FLU (7. mucoides) and VM for VRC
(C. glabrata). The % of strains with MIC discrepancies of no more than
+2-fold dilutions between both methods were 76.7, 68.6, 70.9, 54.6, and
81.2 for POS, FLU, VRC, AMB, and CAS, respectively.

Conclusions: Overall, ET correctly classified >97% of strains for azoles,
and 85% of species with low susceptibility to FLU. ET is rapid, easy, and
can determine the antifungal susceptibility of azoles against isolates from
pts with fungaemia. J. Guinea is contracted by the Fondo de Investigacion
Sanitaria (contract number CM05/00171). This study was financed by
grants from CIBER RES CD06/06/0058.

P2182| Comparison of Candida susceptibility testing between CLSI
broth micro-dilution and Vitek AST-YS01 card

B.WE de Koning, M.W.H. Wulf, B. Janssen, C.M. Verduin

(Veldhoven, NL)

Objective: To compare yeast susceptibility testing between CLSI broth
micro dilution method with the VITEK2 using the AST-YSOIcard
(bioMerieux, Baumes-Les Grotte, France).

Materials and Methods: 82 clinical isolates were tested, among which
21 Candida albicans, 23 C. glabrata, and Candida sp. other than
albicans or glabrata. CLSI Broth micro dilution method (M27-A) was
performed in the following way. Micro dilution plates containing 100
ul of the twofold serial dilutions of the antifungal drugs in standard
RPMI 1640 medium were inoculated with 100 wl of yeast suspension
containing between 1.0x 10% and 5x 103 CFU/ml. Plates were incubated
at 35°C, and MICs were determined after 24 and 48 h. Reference
MICs corresponded to the lowest drug dilution that showed prominent
growth inhibition (50% or more). The VITEK 2 ST-YSO01 card was used
according to the manufacturers guidelines. The AST-YSO01 card contains
the antifungal agents Amphotericin B, Fluconazole, Flucytosine and
Voriconazole in four dilutions Each card also contains an growth control.
The total incubation time is maximal 36 hours.

Results: A total of 82 clinical isolates of 12 different Candida species
were tested. For Candida albicans all isolates had similar values for
all antifungals. For other Candida species, all isolates had identical
MIC’s for amphothericin B. 11 (13.4%) isolates had different MIC
levels for fluconazol and in six (7.3%) instances this lead to a different
interpretation of susceptibility. Five of these 11 isolates were Candida
glabrata but only in one case this resulted in a major interpretation
error (R>S). For flucytosine 2 of 82 (2.4%) isolates had discrepant
values (2.4%) leading to different interpretation For voriconazole for 12
(14.6%) isolates different values were found but only in one instance
this lead to a different interpretation.

Conclusions: The VITEK?2 is a reliable method for determining the
susceptibility of C. albicans. For other yeast species the results for
amphothericin B, flucytosine and voriconazole appear to be reliable but
for fluconazol and C. glabrata have to be interpreted with caution.

Viral and fungal emerging infectious diseases

P2183| Preliminary evaluation of a commercially available rapid
immunochromatographic method for the detection of IgM
antibody response to chikungunya and dengue viruses

G. Rossini, . Cavrini, L. Luconi, A. Pierro, N. Spataro, R. Angelini,
E Benini, V. Sambri (Bologna, Ravenna, IT)

Objectives: Chikungunya virus (CHIKV) belongs to the family of
arthropod-borne viruses and it’s transmitted to humans by Aedes
mosquitoes in tropical and sub-tropical areas. In August 2007, the first
epidemic outbreak within the territory of the EU has started in the
province of Ravenna in North-Eastern Italy. Up to today more than
200 laboratory confirmed cases have been reported and more than
1000 patients underwent laboratory investigation. The large diffusion
of Aedes albopictus (the tiger mosquito) in Northern and Central Italy
was the condition that allowed the epidemic diffusion of CHIKV. The
laboratory diagnosis is performed by detecting the viral RNA in blood by
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RT-PCR within the first 6 days after onset and by serological evaluation
immediately after this period.

Methods: The presence of an IgM specific response to CHIKV and
Dengue was evaluated by two different methods: immunofluorescence
(ITFT) test (Euroimmun) and a newly available immunochromatographic
(IC) method (CTK OnSite Duo) that is designed to distinguish between
IgM response to CHIKV and Dengue. The samples used were obtained,
during the recent outbreak, from 67 different patients with clinical and
epidemiological evidence of suspected acute CHIKV infection (high
fever and multiple arthralgia) living in the area of Ravenna.

Results: 45 samples were detected negative for IgM against CHIKV and
Dengue by using IIFT and 50 specimens were scored as negative by IC.
No IgM reaction against Dengue were detected. The use of IIFT allowed
to identify as positive for CHIKV 22 samples but only 17 were confirmed
with the IC method. The relative sensitivity of IC (versus IIFT chosen
as the reference method) is 90%. The relative specificity of IC is 100%.
Conclusion: The use of a quick and simple test, like the IC evaluated in
this study, could be proposed as a “field” method to rapidly discriminate
the true CHIKV infections during epidemic outbreaks. The availability
of a rapid response is useful for the appropriate targeting of the
environmental interventions devoted to the control of vector mosquitoes.
A correct environmental intervention has been demonstrated as the most
efficacious methods to stop the spread of CHIKV during the recent
outbreak in Italy. The use of “field” tests is not sufficient to achieve
a correct diagnosis of CHIKV infection and the use of more sensitive
laboratory tests such as IIFT is mandatory to confirm the clinical suspect.

P2184| Early diagnosis of dengue infection using blood and
non-blood specimens: a pilot study

G. Suwanpimolkul, C. Pinyochotiwong, C. Kittitrakul, S. Krajiw,
K. Arunyingmongkol, C. Pancharoen, U. Thisyakorn, W, Kulwichit
(Bangkok, TH)

Objectives: Dengue infection is the most wide-spread mosquito-borne
disease worldwide. Serologic diagnosis is often made retrospectively
upon clinical recovery. Our group has demonstrated the value of late
febrile and early postfebrile urine and oral specimens in dengue virologic
and serologic diagnoses. In this study, we sought to determine clinical
utility of reverse transcription-polymerase chain reaction (RT-PCR) using
early febrile blood and non-blood specimens for virologic diagnosis of
dengue infection.

Methods: Adults with acute fever of no more than 3 days and without
obvious organ-specific symptoms during June 2006 to October 2007
entered the study. Saliva, buccal brush, urine, plasma, and peripheral
blood mononuclear cells (PBMC) were collected and tested by dengue-
specific RT-nested PCR with primers targeting conserved regions of
the 3’ untranslated region of the virus. Where available, 3 consecutive
specimens from febrile days 3, 4, and 5 were tested. Diagnosis of
dengue infection was based on positive standard ELISA assay on paired
serum/plasma specimens. Those with negative dengue ELISA tests
served as a control group.

Specimens Sensitivity ~ Specificity PPV NPV
Urine 6/12 cases  12/12 cases 6/6 cases 12/18 cases
(50%) (100%) (100%) (66.7%)
Saliva 4/12 cases  11/12 cases 4/5 cases 11/19 cases
(33.3%) (91.7%) (80%) (57.9%)
Buccal brush 4/12 cases  11/12 cases 4/5 cases 11/19 cases
(33.3%) (91.7%) (80%) (57.9%)
Plasma 12/12 cases 11/12 cases 12/13 cases 11/11 cases
(100%) (91.7%) (92.3%) (100%)
PBMC 12/12 cases 11/12 cases 12/13 cases 11/11 cases
(100%) (91.7%) (92.3%) (100%)
Saliva + Buccal brush 6/12 cases  11/12 cases 6/7 cases 11/17 cases
(50%) (91.7%) (85.7%) (64.7%)
All non-blood specimens 9/12 cases  11/12 cases 9/10 cases  11/14 cases
(75%) (91.7%) (90%) (91.7%)
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Results: Of over 30 enrolled patients, 24 were eligible for analysis.
Secondary dengue infection was diagnosed in 12 patients, leaving the
other 12 as negative controls. The virus was detected in urine in half
of the patients. The results were the same using both saliva and the
buccal brush. With all non-blood specimens combined, three-fourths of
the patients were detected. Plasma and PBMC both provided perfect
yields (Table).

Conclusion: This is the first study demonstrating utility of both blood
and non-blood specimens for early dengue virologic diagnosis. Even
though this is only a pilot study, the results are promising. We are further
performing the study in more patients. A similar study in paediatric
patients is also under way.

P2185| Serum TNF-alpha and interleukin-4 (IL-4) levels in patients
with Crimean-Congo haemorrhagic fever

S. Kinikli, N. Yilmaz, S. Cesur, C. Bulut, A. Aydemir, H. Irmak,
A. Pekcan Demiroz, G. Kinikli (Ankara, TR)

Objectives: Crimean-Congo haemorrhagic fever (CCHF) is a zoonotic
infection mainly transmitted by ticks. In Turkey, spordic and endemic
CCHF cases have been reported.

The aim of this study is to compare serum TNF-alpha and interleukin-4
(IL-4) levels in patients diagnosed with CCHF with those in healthy
controls.

Methods: Forty-two adult patients diagnosed with CCHF based upon
clinical and laboratory findings and 40 healthy adult volunteeers
were included in the study. The diagnosis of CCHF was made with
IgM positivity or 4 fold increase in IgG titration and/or Real-time
polymerase chain reaction (RT-PCR) positivity. In the sera of patient and
control groups, TNF-alpha and IL-4 levels were measured according to
recommendations of the manufacturer.

Serum TNF-alpha and IL-4 levels in patient and control groups were
compared statistically by using Student’s t test.

Results: Serum TNF-alpha and IL-4 levels were found to be significantly
higher in patients with CCHF than those found in healthy controls (p:000,
p <0.05 significant). Results are shown in the Table.

Table. Serum TNF-a and IL-4 levels in patients with CCHF and healthy subjects

Number TNF-a (ug/ml) IL-4 (ng/ml)
Median Range (min-max) Median Range (min-max)
CCHF 42 15.01 6.98-70.86 1.07 0-5.6
Control 40 7.69 4.06-11.87 0.00 0.00-7.14

Conclusion: Tha fact that serum TNF-alpha, a proinflammatory
cytokine, and IL-4, an anti-inflammatory cytokine, levels were found
to be significantly higher in patients with CCHF than those in control
group suggests that cellular immune response (Th1 and Th2) may play an
important role in this disease. In order to determine the role of cytokines
in the pathogenesis of CCHF, further studies with larger samples are
required.

P2186| A survey of Crimean-Congo haemorrhagic fever virus in
tick populations and wild-life animals in Turkey

A. Gargili, K. Midilli, Z. Vatansever, S. Ergin, A. Deniz, N. Selek
Aysul, G. Yilmaz, K. Altas (Istanbul, Kars, Ankara, Aydin, TR)

Objectives: CCHF epidemic which was recognised in 2002 is still
expanding regarding both of the clinical cases and geographical
distribution in Turkey. The role of the vector ticks and wild-life animals
was not studied nationwide. In this study, we aimed to clarify these
aspects of the CCHF in Turkey.

Methods: A total of 3236 tick samples from the domestic and wild
animals, and ground were collected from epidemic and non-epidemic
centres from all of geographic regions of Turkey. The study was
conducted between April through October 2006 and 2007. Blood samples
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were collected from 89 hunted wild boars and hares from exclusively
epidemic regions throughout the year. Collected ticks were pooled as 5—
20 samples according to their species and collection sites and screened
for the presence of CCHF virus. Viral RNA was extracted from ticks and
animal blood samples using commercial blood or/ tissue RNA extraction
kits. Following reverse transcription, a part of CCHF virus S segment
were amplified with specific primer sets by nested PCR amplification.
PCR products of the positive samples were sequenced using ABI 310.
Results: Three of wild-boar blood samples, 2 of wild hare blood samples,
13 pools of ticks collected from hunted animals and 6 pools of ticks
collected from domestic animals were found as positive for CCHF
virus. Positive pools were encountered in both endemic and non-endemic
sampling sites. Viral RNA was detected in Hyalomma marginatum,
Rhipicephalus bursa, Boophilus annulatus and Dermacentor marginatus
pools. In this study we obtained some interesting results; One of the wild
boars hunted in early spring harboured CCHF virus, and we found viral
RNA in an unfed D. marginatus sample which has not been previously
shown to be involved in CCHF epidemiology in Turkey. Sequenced
isolates were similar to those encountered previously, namely Europe II
clade.

Conclusions: Based on the results of this study, CCHF virus is widely
distributed in Turkey, including epidemic and non-epidemic centres.
Although the role of migratory birds can not be excluded; wild-life
animals and their ticks may play a major role for the propagation and
spreading of the virus between domestic and wild animals and human
populations. The positiviy of wild boars in early spring, and a tick
species, D. marginatus, which is active throughout the year suggests
that CCHF virus may maintained in wild-life also during the winter
season in which the major vector ticks is non-active.

P2187| 2007 outbreak of viral meningitis in Romania: cases
managed in a national institute of infectious diseases

C. Popescu, V. Arama, R. Bacruban, A. Streinu-Cercel, A. Hristea,
A. Abagiu, D. Antonica, N. Irimescu, M. losipenco, 1. Badicut
(Bucharest, RO)

In 1996 in south-eastern part of Romania a meningitis epidemic due to
West Nile virus affected 863 persons. Therefore, in June 2007 when a
new meningitis epidemic occurred we decided to perform a prospective
analysis of these cases. We made a descriptive study about the cases
admitted in our Institute.

Objective: to analyse the cases of meningitis in order to identify a
possible aetiological agent.

Methods: we excluded the cases of bacterial meningitis (tuberculosis
included). We analysed 132 cases of meningitis and the case
definition was: fever, meningian syndrome and CSF with more than
7 leukocytes/mm3.

Results: Mean age was 23.8 years (between 14 and 72 years),
the predominance of male, equivalent distribution regarding rural
versus urban provenience and water distribution were described. Most
of cases were admitted in August (40.15%) and in July (28.7%).
Clinical description: moderate cases, without encephalitis syndrome,
with moderate meningian syndrome in 46% of cases. 56 patients
associated sinusitis, 65.9% had moderate increased level of fibrinogen
and 15.9% had more than 12000 leucocytes /mmc. CSF examination
showed in 95.3% of cases — less than 500 cells/mm3. CSF protein was
increased but the value was below 2.5g/1 for all patients (below 1g/1 for
81.8% of cases). For 23 patients we isolated ECHO 4 virus from CSE.
All the patients received pathogenic and symptomatic medication and
the outcome was favourable in all the cases. This epidemic was different
than that due to West Nile, which associated encephalitis, affected old
people and had unfavourable outcome in 20% of cases.

Conclusions: 2007 viral meningitis epidemic affected young people,
male, and outcome were favourable in all the cases.
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Conclusions: This study contributes to the elucidation of the environ-
mental distribution of B. pseudomallei in endemic tropical Australia and
to the clarification of environmental factors influencing its occurrence. It
also raises concerns that B. pseudomallei are spreading due to changes
in land management.

Concurrent multi-serotypic dengue infections in various body
fluids

W. Kulwichit*, S. Krajiw, D. Chansinghakul, G. Suwanpimolkul,
O. Prommalikit, P Suandork, J. Pupaibool, K. Arunyingmongkol,
C. Pancharoen, U. Thisyakorn (Bangkok, TH)

Objectives: Dengue virus infection is one of the rapidly-spreading
emerging diseases worldwide. The virus is divided into 4 distinct
serotypes with limited cross-protective immunity; therefore, one can
be reinfected with different serotypes. While each episode is usually
caused by a single serotype, an individual can occasionally be infected
by concurrent multiple ones. Our group has previously detected dengue
virus from urine and oral specimens of some patients. In this study, we
sought to determine the characteristics of multi-serotype infections when
analysing beyond the patients’ blood compartments.

Methods: During 2003-2007, paediatric and adult patients suspected of
dengue infections were enrolled. Plasma, peripheral blood mononuclear
cells (PBMC), urine pellets, buccal brushes, and saliva were collected
during and after the febrile episode. Only specimens from patients
with both positive dengue serology and pan-dengue-specific RT-PCR
were included. Serotype-specific RT-PCR was then performed on the
aforementioned various specimens of each patient.

Results: 95 patients met the above criteria. Serotyping was successful
in 85 patients. DEN-4 was the most common serotype, accounting
for half of the cases. 20 of these 85 (23.5%) demonstrated multi-
serotypic infections when combining data from all specimen types in
each individual. Serotyping using single, conventional serum/plasma
specimens, however, would detect only half of the cases. The
phenomenon of concurrent multi-serotypic infections was present in
all examined specimen types, including urine pellets, buccal brushes,
and saliva. The most frequent combinations were DEN-1 + DEN-4
and DEN-2 + DEN-4 (5 cases each). Two patients were simultaneously
infected by serotypes 1, 2, and 4 and one by serotypes 1, 3, and 4. There
was no demonstrable significant difference in clinical severity between
single- and multi-serotypic infections.

Conclusion: In a dengue-hyperendemic country with simultaneous
circulation of all four serotypes, the phenomenon of concurrent multi-
serotypic infections are more common than previously demonstrated
by traditional serotyping on single serum/plasma specimens. This may
be explained by the sensitivity limitation of the detection method or
by biological behaviour of the virus. Our findings have an implication
for potentially more accurate epidemiologic studies in the future, and
for further exploratory investigations regarding dengue virus in various
secretions and excretions.

Emerging concepts about the evolutionary history of
hantaviruses

H.J. Kang, S.N. Bennett, L. Sumibcay, S. Arai, A.G. Hope, J.A. Cook,

J.W. Song, R. Yanagihara* (Honolulu, Albuquerque, US; Tokyo, JP;

Seoul, KR)

Objective: Recent discovery of genetically distinct hantaviruses in
shrews (family Soricidae), captured in widely separated geographic
regions, challenges the conventional view that rodents are the principal
and progenitor reservoir hosts of hantaviruses, and raises the possibility
that other soricomorphs, notably moles (family Talpidae), harbour
hantaviruses.

Methods: Using oligonucleotide primers based on conserved genomic
regions of rodent- and soricid-borne hantaviruses, RNA extracts from
tissues of the Japanese shrew mole (Urotrichus talpoides), American
shrew mole (Neurotrichus gibbsii) and European common mole (Talpa
europaea) were analyzed for hantavirus sequences by RT-PCR. Newfound
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S-, M- and L-segment sequences were aligned using Clustal W and
were analyzed phylogenetically by the maximum-likelihood and Markov
Chain Monte Carlo tree-sampling methods, with the GTR+I+G model
of evolution.

Results: Novel hantavirus genomes, designated Asama virus (ASAV),
Oxbow virus (OXBV) and Nova virus (NVAV), were detected in
tissues of Urotrichus talpoides, Neurotrichus gibbsii and Talpa europaea,
respectively. Sequence and phylogenetic analyses indicated that ASAV
and OXBV were related to hantaviruses harboured by soricine shrews
in Eurasia and North America, respectively. By contrast, phylogenetic
analyses of full-length S- and L-segment sequences showed that NVAV
formed a unique clade, clearly distinct and evolutionarily distant from
all other hantaviruses. Despite the high degree of sequence divergence
at the nucleotide and amino acid levels, the secondary structures of the
nucleocapsid proteins, as well as the L-segment motifs, of the mole-
associated hantaviruses were well conserved.

Conclusions: While cross-species transmission has influenced the course
of hantavirus evolution, such host-switching events alone do not
satisfactorily explain the co-existence and distribution of genetically
distinct hantaviruses among species in two taxonomic orders of small
mammals spanning four continents. When viewed within the context of
molecular phylogeny and zoogeography, the close association between
distinct hantavirus clades and specific subfamilies of rodents, shrews
and moles is likely the result of alternating and variable periodic co-
divergence at certain taxonomic levels through evolutionary time. Thus,
the primeval hantavirus might have arisen from an insect-borne virus,
with ancestral soricomorphs, rather than rodents, serving as the original
mammalian hosts.

High transmission of hepatitis E virus among piglets in farms
from south-eastern France

M. Kaba, B. Davoust, J.L. Marié, M. Barthet, M. Henry, C. Tamalet,

JM. Rolain, D. Raoult, P Colson* (Marseille, Toulon, FR)

Objectives: Autochthonous hepatitis E is currently considered as an
emerging disease in industrialised countries and several studies suggest
that hepatitis E is a zoonosis, especially in pigs, boars and deer. We
aimed to study whether hepatitis E virus (HEV) is commonly present
in domestic pigs in southern France, and to determine the relationship
between HEV sequences detected from pigs and those described in
human hepatitis E cases.

Methods: Serum and stools samples were collected from 207 three or
six-month-old pigs from different regions of southern France. 107 six-
month-old pigs were from a slaughterhouse, and 100 three-month-old
pigs were from a pig farm. Swine IgG anti-HEV antibodies testing was
performed using a commercial ELISA kit for clinical diagnosis with
minor modifications. Swine HEV RNA detection was conducted by real-
time PCR and amplification/sequencing assays using in house protocols
targeting the 5’ORF2 region of the HEV genome.

Results: 40% of pigs were seropositive, and 65% of three-month-
old pigs were HEV RNA-positive, whereas none of the six-month-
old pigs were HEV RNA-positive. HEV RNA was significantly more
frequently detected from stools than from serum (65% versus 22%;
p <0.001). Phylogenetic analysis showed that swine HEV sequences
belong to genotype 3f or 3e and formed two clusters within which
sequences showed high nucleotide homology (>97%). These clusters
were correlated with the geographical origin of pigs as well as with
their repartition into pens and buildings in the pig farm where samples
were collected. Swine HEV sequences from the present study were
genetically close to HEV sequences found from humans or swine in
Europe, although no strong phylogenetic link could be observed neither
with these latter sequences nor with those from human hepatitis E cases
diagnosed in the laboratory.

Conclusion: Our data indicate that three-month-old farm pigs from
southern France might represent a potential source of contamination
to humans, and they underscore the great potential of HEV to cause
epizootic infections in populations of farm pigs.
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specific for VP7 and VP4 genes, using pools of G and P type specific
primers. All strains (NIV/BRV/68, NIV/BRV/79, and NIV/BRV/86) were
not typeable for the VP4 and VP7 genes.

After purification by “Qiaquick Gel Extraction Kit” (QIAGEN,
Germany), the VP4, VP6, VP7, and NSP4 first amplicons of the BoRV-A
strains were subjected to sequence analysis with automated sequencer
ABI 3130 XL DNA Analyzer (Applied Biosystems, USA). Phylogenetic
analysis was performed using MEGA version 4.0.

Results: The NIV/BRV/68, NIV/BRV/79, and NIV/BRV/86 strains
exhibited long e-type, G8 and P[14] specificities for VP7 and VP4
genes respectively. By sequence analysis, the VP7 genes displayed high
nucleotide (nt) and amino acid (aa) identities to Indian bovine B17 (nt-
94.5-98.2% and aa-97.5-99.2%) and Egyptian human EGY2295 (nt-
94.2-95.1% and aa-96.8—-97.9%) strains, while the VP4 sequences were
closely related to the Hungarian human Hun$ strain (nt-94.7-95.4% and
2a-97.8-98.2%). The VP6 sequences were found to contain subgroup-I
specificity and showed maximum identity with Indian porcine HP140
strain, while NSP4 belonged to genotype-A.

Phylogenetic analysis revealed human and porcine origin of VP4 and
VP6 genes respectively, while bovine origin was confirmed by VP7 and
NSP4 sequence analysis.

Conclusion: The Indian NIV/BRV/68, NIV/BRV/79, and NIV/BRV/86
strains could be the result of a reassortment between a HunS5-like
human strain with P[14] specificity, long e-type and subgroup I, already
circulating in Hungary, Italy, and a G8 bovine strain. The genetic
relatedness of NIV/BRV strains to HunS provides direct evidence for
the bovine origin of the VP4 and VP7 genes of human G8P[14] strains.

0508| Prolonged survival of dengue virus in blood and excretion
in urine after clinical recovery

C. Laosakul*, M. Sriprapun, K. Chaiyo, S. Krajiw, D. Chansinghakul,
G. Suwanpimolkul, J. Pupaibool, K. Arunyingmongkol, C. Pancharoen,
U. Thisyakorn, W. Kulwichit (Bangkok, TH)

Objectives: Dengue is a flavivirus and is among the most widely-spread
viral diseases. Our previous report demonstrates existence of live dengue
virus in blood and urine even in the convalescent postfebrile period. In
some cases, excretion in the patient’s urine can be detected as late as
28 days after the onset of illness. This goes along with the model of
West Nile virus, another type of flavivirus, which can be excreted in the
urine for months after acute infection in both animal studies and human
case report. Here we report a pilot study to address a magnitude of such
findings.

Methods: Between April 2007 and October 2008, paediatric and adult
febrile patients suspected of dengue infection were enrolled. Diagnosis of
dengue was based on standard specific serology on paired sera. Patients
with negative serology served as controls. Blood and urine specimens
were collected at several time points. Whole blood was separated into
plasma and peripheral blood mononuclear cells (PBMC). These have
been aliquoted and used for earlier studies and some stored in freezers.
Available plasma, PBMC, and urine were processed and inoculated
into Aedes aegypti. Surviving mosquitoes at 14 days after inoculation
were employed for viral detection by dengue-specific RT-PCR. Indirect
fluorescence antibody (IFA) staining of mosquito heads was performed
on all positive RT-PCR specimens, except for the one from PBMC
(awaiting IFA result).

Results: 5 and 45 cases of primary and secondary infections,
respectively, and 4 negative controls were included. These translated into
55 and 59 early and late dengue specimens, and 6 and 4 early and late
negative-control counterparts, respectively. Dengue virus were isolated
in some blood and urine specimens as late as 46 days after the onset of
illness. No virus was isolated from control specimens. All but 5 positive
RT-PCR specimens also demonstrated positive IFA. 4 out of 5 negatives
were from early-phase specimens.

Conclusion: Our study demonstrates prolonged survival of dengue virus
after clinical recovery. This finding has pathologic and epidemiologic
significance, adding a potential role of urine in the transmission of the
disease. Spread of the virus to humans might occur through infectious
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urine with help from arthropod vectors. This research could provide new
insights into our understanding of the pathogenesis of DENV infection.

Isolation of dengue virus from blood and urine specimens during
early (days 1-7 after onset of illness) and late (days 8—46) phases of
infection (specimens with dengue isolated/total specimens for mosquito
inoculation)

Early phase Late phase

Plasma 16/25 (64%) 0/13 (0%)
PBMC not performed 1/2 (50%)
Urine 8/29 (28%) 12/44 (27%)

All specimens 24/54 (44%) 13/59 (22%)
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