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1.3.

1.4.

Viro) Verachai, Tipwan Phutiprawan, Apiradee Theamboonlers,
Teeraporn Chinchai, Srivilai Tanprasert, Bart Haggman, A.D.M.E.
Osterhaus, Yong Poovorawan. The prevalence and genotypes of
hepatitis C virus infection among different groups of drug addicts
and blood donors. 8" International Symposium on Hepatitis C &
Related viruses : Molceular Virology and Pathogenesis : Sep 2-
5,2001 Paris, France 2001

Yong Poovorawan : Epidemiology and prophylaxis of wviral
hepatitis : a global perspective will be presented in quaternary
reviewed, Woreld Congress of Gastroenterology, Bangkok, 27
Feb 2002.

Yong Poovorawan “Pertussis beyond childhood : meeting the need
to boost” will be presented in 10" International Congress on
Infectious Diseases and the Internation Society for Infectious
Discase, March 11-14, 2002 in Singapore.

Ruttanamongkol P, Chongsrisawat V, Chaiwattanarut T,
Chandrakamo B, Poovorawan Y. Bone density in extrahepatic
biliary atresia. World Congress of Gastroenterology, will be
presented in the World Congress of Gastroenterology. February

24, March 1, 2002 in Bangkok, Thailand
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1.6.

1.7.

1.8.

1.9,

Chongsrisawat V, Ampai S, Sirisopikul Chotivitayatarakom p,
Poovorawan Y. Relationship between vasoactive in testinal
peptide and hepatopulmonary syndrome in children with chronic
liver disease will be presented in World Congress of
Gasteoenterology March 1, 2002 Bangkok, Thailand.

Nithichiyo Y, Chongsrisawat V, Hutagalung Y, Poovorawan Y.
Varicella Vaccination in Children with chronic liver disease will
be in 10" International Congress on Infectious Diseases and the
Internation Society for Infectious Disease, March 11-14, 2002 in
Singapore.

Samransamruajkit R, Moonviriyakit K, Vanapongtipagorn P,
Prapphan N, Deelodgenavong J, Poovorawan Y. Circulating
plasma endothelin-1 in children with acute bronchiolitis and viral
pneumontia. 9ziUD U American Thoracic Socitety. °lu5’u°ﬁ May
17-22 Atlanta , GA semaansgomwsm

Teeraporn Chinchai, Apiradee Theamboonltes, Bart L. Haagmans,
Albert D.M.E. Osterhaus and Yong Poovorawan Different CD4+
T Cell Responsiveness in Hepatitis C Virus Infection &ﬁ‘uﬁl‘ﬁ
szgudninaulassms adn. neauativayumsive ey
Y 2545

Y. Poovorawan, V. Chongsrisawat, A. Theamboonlers, P. Malasit,
Y. Hutagalung, H. Bock, Changing viral aetiologies of acute liver
failure in thai children: Preliminary results of a prospective study
I ua“lu‘ﬁﬂﬁmgu 11" International Symposium on Viral Hepatitis

and Liver Discase 6-10 April 2003 Sydney Australia



1.10.Suwanna  Noppornpanth, Bart L.Haagmans, Parvapan
Bhattarakosol, Parntep Ratanakorn, Hubert G.M. Niesters, Albert
DM.E. Osterhaus and Yong Poovorawan. Molecular
epidemiology of gibbon hepatitis B virus transmission muaﬂluﬁ
ﬂswn 11" International Symposium on Viral Hepatitis and Liver
Disease 6-10 April 2003 Sydney Australia

1.11.T. Chinchai, B.L. Haagmans, S. Bruijns, C. Chirathaworn, K.
Bedi, A. Theamboonlers, A.D.M.E. Osterhaus, and Y.
Poovorawan. Hepatitis C virus-specific T-Cell responses in HCV-
infected Thai blood donors mua“luﬁﬂizﬂgu 11" International
Symposium on Viral Hepatitis and Liver Disease. 6-10 April 2003
Sydney Australia
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1.13.Noppompath S, Haagmans BL, Bhattarakosol. P, Ratanakom P,
Niesters HGM, Osterhaus A, Poovorawan Y. Molecular
epidemiology of gibbon hepatitis B virus transmission. Present in
Molecular Medicine Day, Erasmus University, Rotterdam, The
Netherlands December 2002.

1.14.Likitnukul S, Bhattarakosol P, Poovorawan Y. Seroprevalence of
cytomegalovirus infection in children born to HIV-1 infected
woman. 1% Asian congress of pediatric infection disease Thailand
10-13 November 2002

1.15.Wananukul S, Nopporn V, Poovorawan Y. Human hepesvirus in
children with fever and maculopapular rash. 1 Asian congress of

pediatric infection disease Thailand 10-13 November 2002



1.16.Poovorawan Y. The role of dTpa booster and the role of dTpa
booster. First Asian Congress of Pediatric Infectious Diseases,
Pattay :DTP a — based vaccines : Asian Application and
recommedations 11 November 2002

1.17.Poovorawan Y. Epidemiology and outbreaks of hepatitis A in
Asia. Hepatitis A Pavadigms and control, 1% Asian congress of
pediatrics infectious disease, Pattaya Exhibition and Convention
Hall, Pattaya Thailand 12 November 2002

1.18.Poovorawan Y. “Defenition and Etiology of Acute Liver Failure”
°l,umiﬂimgu World Congress of Pediatric Gastroenterology,
Hepatology and Nutrition ®4 tiieq U15a mmsmi"gnl%"ama 1y
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Thanasugarn W, Samransamruajkit R, Vanapongtipgom, P,
Praphal N, Poovorawan Y. Human metapneumovirus Infection
in Thai children. The Twelfth Scientific Annual. Meeting 20
December 2002, The Virology Association (Thailand)
Teeraporn C, Bruijns S, Noppornpath S, Poovorawan Y,
Osterhaus A.D.M.E., Hagmans B. Detection of hepatitis C virus
specific cells using epstein-bar virus based plasmids submit Lﬁﬂ
Ansainaue’ly 6" FIMSA Advance Course and conference,
Ayutthaya. Thailand 21-25, Oct 2002
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CLINICAL AND MOLECULAR CHARACTERISTICS OF
THAT PATIENTS WITH ACHONDROPLASIA

Vorasuk Shotelersuk’, Chupong Ittiwut?, Sumarlee Srivuthana', Suthipong Wacharasindhu',
Suphab Aroonparkmongkol’, Apiwat Mutirangura® and Yong Poovorawan'

'Department of Pediatrics, !Department of Analomy, Faculty of Medicine, Chulalongkorn
University, Bangkok 10330, Thailand; *The Thai Red Cross, Bangkok 10330, Thailand

Abstract. Acliondroplasia is an autosomal dominant disorder characterized by disproportion-
ately short stature, frontal bossing, rhizomelia, and trident hands. Most patients appear sporadi-
cally resulting from a de nove mutation associated with advanced paternal age. A glycine to
arginine mutation at codon 380 (G380R) of the fibroblast growth factor receptor 3 gene (FGFR3)
was found to be the most common cause of achondroplasia in various populations. We identified
and clinically characterized 3 Thai patients with achondroplasia. In all of them, we also success-
fully identified the G380R mutation supporting the observation that this is the most common
mutation in achondroplasia across different ethnic groups inctuding Thai.

INTRODUCTION

Patients with short stature display an ex-
tremely long list of differential diagnoses.
Achondroplasia is one of them. Clinical
manifestations and molecular defects of pa-
tients with achondroplasia have been described
in various ethnic groups. Here we report three
Thai patients with achondroplasia whose
melecular abnormalities were successfully
identified, providing a specific method for
molecular diagnosis of patients and for pre-
natal diagnosis in families at risk.

MATERIALS AND METHODS

Case reporis: Three patients coming to the
Genetics Clinic at King Chulalongkorn Memo-
rial Hospital were diagnosed with achondro-
plasia. Patient [ was born at term to-a 37
year-old G3P2 Thai mother and a 43 year-
old unrefated Thai father. Neither the parents
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Chulalongkorn Memorial Hospital, Bangkok 10330,
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nor the two elder sisters of patient 1 were
affected. Pregnancy and delivery were un-
complicated. His birth weight was 3,590 g
(+1 SD), length 47 c¢cm (-2 SD), and head
circumference 38.5 cm (+3 SD). In addition
to short stature, physical examination revealed
increased upper to lower trunk ratio (2.2:1)
(normal 1.7:1), frontal bossing, rhizomelia,
trident hands, left hydrocele, and lordosis (Fig
1A). Achondroplasia was diagnosed soon alter
birth. At 8 months of age, his head circum-
ference was 49 cm (+4 SD). Due to the rapid
increase of his head size, a CT scan of the
brain was performed revealing hydrocephalus.
A ventriculoperitoneal shunt was placed. De-
velopmental assessment by the Gesell Devel-
opmental schedule showed a developmental
quotient of 73 at the chronological age of |
year and 8 months. The left hydrocele was
surgically repaired at 1 year and 9 months.
Polysomnography performed at 2 years and
6 moanths was normal. At 4 years and 6
months, growth hormone provocative tests by
insulin and clonidine showed maximum growth
hormone levels of 1.9 and 6.4 ng/ml, respec-
tively, indicating growth hormone deficiency.
The IQ test by WISC HI revealed verbal 1Q,
performance 1Q and full IQ of 84, 103, 93
respectively at 8 years of age. Radiography
of the lumbar spine showed caudal narrowing
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Abstract. Adult immunization is a neglected and underpublicised issue in Southeast Asia. Vaccine-prevent-
able discases cause unnecessary morbidity and mortality among adults in the region, while inadequate
immunization results in unnecessary costs, including those associated with hospitalization, treatment, and
less of income. Childhoed vaccination coverage is high for the EPI discases of diphtheria, tetanus and
pertussis; however, unvaccinated, undervaccinated, and aging adults with waning ismmunity remain at risk
from infection and may benefit from vaccination. Catch-up immunization is advisable for adults seronega-
tive for hepatitis B virus, while immunization against the hepatitis A and varicella viruses may benefit those
who remain susceptible, Among older adults, immunization against influenza and pneumococcal infections
is likely to be beneficial in reducing morbidity and mortality. Certain vaccinations are also recommended
for specific groups, such as rubella for women of child-bearing age, typhoid for those travelling to high-
endemicity areas, and several vaccines for high-risk occupational groups such as health care workers. This
paper presents an overview of a number of vaccine-preventable diseases which occur in adults, and high-
lights the impontance of immunization to protect those at risk of infection.

INTRODUCTION

Immunization policies in Southeast Asia have
been primarily directed towards vaccinating infants
and children. With the focus on childhood immu-
nization, the importance of adult immunization has
been overlooked, making it a neglected and un-
der-publicised issue in this region. A substantial
proportion of vaccine-preventable morbidity and
mortality occurs among adults worldwide (Fedson,
1994; Marth, 1997; Bouvet and Micoud, 1997).
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While many infections predominantly affect younger
adults, others occur more commonly among middle-
aged and older adults. Inadequate immunization
against these infections results in substantial and
unnecessary costs, both in terms of hospitalization
and treatment, and in lost income (Fedson, 1994).

A range of factors contribute to low immuni-
zation levels among adults, (Fedson, 1994; Marth,
1997; Zimmerman and Clover, 1995; Gardner et
al, 1996). Many adults are not aware of the need
for immunization, others arc concerned about po-
tential side-effects, while the cost of vaccination
and access to vaccines and vaccine delivery ser-
vices may be a barrier for some. Health care pro-
viders may miss opportunities to offer vaccina-
tion, and overlook indications based on lifestyle
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Abstract. The aim of this study was to assess the long-term effects of interferon (IFN) therapy
on the incidence of disease progression to cirrhosis and hepatoceliular carcinoma (HCC) in Thai
patients with chronic hepatitis B. Sixty-seven patients with hepatitis B e antigen (HBeAg)-
positive chronic hepatitis B who received IFN therapy were retrospectively analyzed. The average
duration of follow-up was 59.4+30.9 months (ranging from 20 to 119 months). Seventy-two
untreated patients with comparable clinical data and mean duration of follow-up served as a
control group. During follow-up, 24 (35.8%) treated and 7 (9.7%) untreated patients had a
sustained loss of HBeAg. However, none of the treated patients or controls became negative for
hepatitis B s antigen (HBsAg). Among treated patients, the response was independent of type
and dose of IFN, as well as the presence of steroid priming. In addition, 1 of 24 (4.2%) sustained
responders and 6 of 43 (14%) non-responders progressed to cirrhosis whereas 16 of 72 (22.2%)
in the control group progressed to such sequelae. The overall incidence of new cirrhosis in
sustained responders was significantly lower than in the control group (p=(}.04). HCC appeared
in 11 cirrhotic patients: 9 (12.5%) in the control group and 2 (4.7%) of the non-responders,
whereas none of the sustained responders developed HCC. The average period to detection of
HCC was 70.5+12.4 months for non-responders and 65.3£27.6 months for the control group, with
no significant differences between these groups. In conclusion, our data suggest that IFN therapy
might prevent the progression of cirthosis and the development of HCC in patients with chronic
hepatitis B. These beneficial effects were particularly observed in those who achieved a sustained

virological tesponse to treatment.

.

INTRODUCTION

Hepatitis B virus (HBV) infection is con-
sidered a leading cause of chronic hepatitis,
cirthosis and hepatocellular carcinoma (HCC)
in Southeast Asia, China and sub-Saharan Africa
(Lee, 1997). Currently, interferon (IFN) is widely
used [or treatment of chronic HBV infection
in most countries. The aims of IFN therapy
are to suppress or eradicate HBV, to diminish
necroinflammation and to reduce the risk of
circhosis and HCC (Perrillo, 1993). Among
patients treated for 3-6 months, its therapeutic

Correspondence: Pisit Tangkijvanich, Department of
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efficacy rate is approximately 30-40% in terms
of virological and histological remission (Wong
et al, 1993; Hoofnagle and DiBisceglie, 1997).
Furthermore, previous studies have suggested
that loss of HBeAg in chronic HBV infection,
whether due to IFN therapy or occurring
spontaneously, is associated with improved
clinical outcome (Niederau er al, 1996; Lau
et al, 1997, Fautovich er al, 1997). However,
it is still unclear whether IEN therapy could
prevent the development of cirrhosis and HCC
in patients with chroaic hepatitis B. Thus, the
main aim of the current study was to evaluate
retrospectively the long-term beneficial effects
of IFN therapy on the incidence of cirrhosis
and HCC among Thai patients with chronic
hepatitis B.
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Abstract
Background: Hepatitis D virus (HDV) is a degenerate RNA
}‘vvims or virusoid that requires the surface coat of hepatitis B
':. virus (HBV), i.e. hepatitis B surface antigen (HBsAg), in
* order to become infectious. Three distinct genotypes of the
virus have been classified. In this study, HDV genotypes
were determined by restriction fragment {ength
~ polymorphism {RFLP) and direct sequencing. In Thailand,
simultaneous HDV/HBY infections are particularly prevalent
~ among intravenous drug users (IVDU).
Patients and Methods: A total of 743 IVDU sera were
screened for HBY infection. HBsAg-positive samples were
. subjected to serological analysis for anti-HDV. RFLP analysis
using the endonucleases Xho 1 and Sma I was performed on
the PCR amplified HDV genome to establish the prevailing
HDV genctypes.
Results: 55 sera (7%) had detectable HBsAg; all 55 were
subsequently subjected to serological analysis for anti-HDV,
12 (21.8%) of which were positive. Eight (66%) specimens
- had detectable HOV-RNA by RT-PCR. All polymorphisms were
shown to be genotype I, a finding confirmed by direct
sequencing. 36 HBsAg-positive sera obtained from the blood
~ bank to serve as controls were negative for anti-HDV.
Conclusion: Our data show that HDV infection is still limited
among IVDU and that the pattern of polymorphism closely
resembles that of the western HDV genotype 1.

Key Words
Hepatitis D virus - Genotype - RFLP - Thailand - Sequencing
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Introduction
Hepaltitis D virus (HDV) was first discovered by Rizzetfo
et al. [1] in a patient with chronic hepatitis B virus (HBV)
L infection. HDV is a single-stranded RNA virus requiring
HBYV as a helper virus to provide the coat protein. Hence,
HDV/HBYV coinfection may be associated with a higher
tate of fulminant hepatitis as a consequence of acute in-
fection. The superinfection ol individuals suflering from
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Hepatitis D Virus Infection in Thailand: HDV Geno-
- typing by RT-PCR, RFLP and Direct Sequencing

A.Theamboonlers, T. Hansurabhanon, V. Verachai, V. Chongsrisawat, Y. Poovorawan

chronic HBV infection with HDV can lead to both acute
and more progressive chronic liver disease [2]. HDV rep-
resents a unique agent in animal virology; it is a very small
RNA virus (1.7 kb) with virions of approximately 36 nm,
composed of a rod-shaped RNA genome and 1wo related
structural nuclear phosphoproteins (HDAg) within a pro-
tein envelope consisting of hepatitis B surface antigen (HB-
sAg) [3]. HDV genotyping has been performed by various
methods such as reverse transcription {RT)-PCR and re-
striction fragment length polymorphism (RFLP), hy-
bridization and direct sequencing [4-6]. There are three ma-
jor groups: genotype I, genotype 11 and genotype I11. The
most common, genotype [, has been isolated from Italy,
Aamerica, Taiwan, Nauru, France and Lebanon [7-9]. Geno-
type LI has been isolated [rom Taiwan and Japan [9] and
genotype III from Peru and Colombia [10]. There is a di-
vergence of 27-34% in nucleotide sequence and of 30% in
amino acid sequence among the different genotypes [11].
This divergence can determine the clinical course of HDV
infection and has therefore becen the subject of studies on
the association between genotypes and clinical outcome of
HDV infection [12].

InThailand, HDV infection has a relatively high preva-
lence within the IVDU group [13]. The genotype of HDV
predominant in Thailand has not yet been reported. In this
study we subjected HBsAg-posilive sera obtained {rom
IVDU to serological tests for anti-HDV and to RT-PCR for
detection of HDV-RNA. Subsequently, the respective geno-
type was determined by RFLI and confirmed by sequenc-

ing.
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STATE-OE-THE-ART

Typhoid fever
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Summary

Typhoid fever, the enteric fever caused by Salmonelia typhi, is a major public health problerm,
Transmission is by the faecal-oral route, and incidence peaks among school-age children
(5-19 years). Since multi-drug resistant S. typhi is increasing and typhoid fever causes signifi-
cant marbidity, immunization may prove relevant for epidemic control. Currently three classes
of typhoid vaccine are available: inactivated whole-cell, oral attenuated (Ty21a) and virulence
{Vi) polysaccharide vaccines. Because they have fewer side-effects, the latter 2 vaccines are
recommended by the World Health Organization. The immune response to immunization com-
prises secretory intestinal antibodies, circulating antibodies and cell-mediated immunity.
Populations at high risk of developing typhoid fever, and hence likely to benefit from vaccination,
include military personnel, travellers and school-age children in endemic areas, and clinical mi-
crobiology technicians. Several studies on novel genetically engineered oral vaccines are in
progress; one dose of these vaccines elicits a satisfactory immune response. The incorporation
of typhoid vaccine into a country's immunization programme should be based on local epi-
demiology, including incidence by age group and in high-risk subpopulations, as well as a
cost-benefit analysis of the particular vaccine.

Introduction

T

yphoid fever is an enteric fever caused by
Satmonella typhi; the less severe syndrome
caused by Salmonella paratyphi A, B or C
s known as paratyphoid fever,

Iumans are the only reservoir for S. typhi. The
world-wide incidence of typhoid fever is estimated at
approximately 16 million cases per year, of which
7 million occur in South East Asia; the world-wide
death rate exceeds 600 000 per year. 2 Although the
incidence is low in young infants, it peaks among
children aged 5-19 years.

The infection is transmitted by the faccal-oral
route via both contaminared food and water; the
highest incidence occurs where contaminated water
supplies serve a large population.P4l In developed
countries, improvements in sanitation, water supply
and food hygiene have resulted in a declining preva-
lence, and most recent cases are related to interna-
tional travelBt or contact with chronic carriers.

Immunopathogenesis and immunology

The fiest defence against infection by ingested ty-
phoid bacilli is the acid barrier of the stomach. Most
Satmonella species have developed an acid wolerance
that permits survival at pH4 and above, although

they are rapidly killed ac pH2.7 Secreted [gA and in-
testinal mucus may help prevent the bacilli from
reaching the enterocytes lining the intestinal wall.

Typhoid bacilli penetrate the intestinal mucosal
epithelivm by interacting with the microfold cells
(M cells) that cover the ileal Peyer's patches. The
organisms are internalized on contact with M cells
and may therefore enter the systemic circulation via
the submucosal lymphotid tissue. Alternatively, they
may induce nonphagocytic cells, including entero-
cytes, to internalize them and thus allow them easy
passage without destroying the cells.%

Shortly after invasion of the intestinal mucosa,
primary bacteraemia sets in. Hence, the bacilli rapidly
reach the reticuloendothelial system, and are engulfed
by tissue macrophages in bone marrow, liver, spleen and
Peyer’s patches. The bacteria induce macrophages
and epithelial cells to phagocytose them, as they can
survive within these cells but not in polymorphonu-
clear leukocytes. Polymorphonuclear leukocytes can
rapidly kill the bacteria, leaving less than 10% of an
initial inoculum ' and patients with neutropenia or
neutrophil dysfunction are at increased risk of dis-
seminated infection. However, patients with im-
paired or immature reticuloendothelial function are
also at risk. For example, children with sickle-cell
anaemia commemnly develop bacteraemia and subse-
quent osteomyelitis following Salmonella infection i
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Problems and Prevention of Viral Hepatitis in Thai-
land

-

YONG POOVYORAWAN, M.D.*,
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PISIT TANGKIJVANICH, M.D.**

Abstract

To this day, viral hepatitis remains a major public health problem in Thailand. Chronic
infection with hepatitis B and C viruses are the leading causes of chronic liver diseases, including
cirrhosis and hepatocellular carcinoma (HCC). Quibreaks of hepatitis A virus continue to occur
in Thailand, even after several years of consistently declining prevalence rates. Also, the reduc-
tion in prevalence of hepatitis D virus infection has been observed among intravenous drug users
over the past decade. Hepatitis E virus constitutes a rather unusual cause of sporadic acute hepa-
titis in Thailand. Highly effective vaccines are currently availabie for prevention of hepatitis A
and B, however, as yel no effective vaccine for hepatitis C is imminent. Following rapid progress
in the development of molecular techniques, several new hepatitis viruses have been identified.
Among these, Hepatitis G, TT and SEN viruses have recently been described but their signifi-
cance as to causation of human liver disecase has yet to be established. This article reviews the
current epidemiology, molecular biclogy, and strategies aimed at prevention and control of hepa-
titis virus infection in Thailand emphasizing new developments and recent data obtained from our
research studies.

Key word : Hepatitis, Liver Disease, Thailand, Prevention
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Hepatitis B vaccine failure
Yong Poovorawan, Pantipa Chatchatee, Voranush Chongsrisawat

Hepatitis B virus (I1BV) infection constilutes a major public health problem on a global scale.
This is particulatly so in Southeast Asia where vertical transmission plays a significant role in
the spread of 1IBV.

Hepatitis B vaccine has proven to be highly effective in preventing the HBV infection.
Motcover, this is also the first vaccine shown to be able to effectively prevent the occurrence
of cancer, in this context hepatocellular carcinoma.' Hence, universal administration of hepa-
titis B vaccine to neonates constitutes the sole means of cfficiently reducing the occurrence of
HBV infection and this in tuen might eventually lead to the eradication of this disease.
However, thete have been reports of cases ol non-responders as well as vaccine failutes
upon receipt of the complete coursc of inoculations.>? We have reviewed the prevalence and
pathogenetic mechanisms observed among cases of non-response and vaccine failure.

NON-RESPONDERS

Approximately 5 to 10% of individuals receiving standard hepatitis B vaccination fail to
produce protective antibody levels (above 10 mIU/ml).** This lack of response has been
attributed to genctic factors and various defects in the immune reaction. These include:
defects in antigen uptake, processing and presentation,® * T-cell dependent suppression of
antibody production, defects of T-cell response as well as T:ecll repertoire,™ and failute of
T-cells to assist B-cells in producing anti-HBs.*?

Based on the evidence available, non-responsiveness may be related to genetic factors in that
the HLA-linked immune response may also control the response to HBsAg. For example in
mice, autibody responsc has been demonstrated to be major histocompatibility complex
(MHC) controlled in that certain strains are non-respondets, some show intermediate re-
sponse, while others demonstrate good response.' ' 2 The ability to respond is inherited as a
dominant and lack of responsc as a recessive trait,
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Abstract

Background: Nasopharyngeal carcinoma (NPC) is a rare tumor in most parts of the world but
occurs at relatively high frequency among people of Chinese descent. The cytochrome P450 2£1
enzyme (CYP2EI) is responsible for the metabolic activation of nitrosamines, and has been shown
to be a suscepubility gene for NPC developmentin Taiwan [RR =2.6; 93%CI = 1.2-5.7). Since there
has been only one report of this link, it was decided to investigate the susceptibility of CYPZET to
NPC  development in other populations. Therefore, the corrclation between the Rsal
polymorphism of this gene and NPC was studied in-patients including Thai and Chinese in Thaifand.
The present study comprised 217 cases diagnosed with NPC and 297 healthy controis.

Results: Similar to the result found in Taiwanese, a homozygous uncut genotype demonstrated a
higher refatlve risk both when all cases were analyzed [RR = 2.19; 95%Cl = 0.62-8.68] or individual
racial groups, Thai [RR = 1.51; 95%Cl = 0.08-%0.06] or Chinese [RR = 1.99, 95%Ci = 0.3%-10.87].
The ethnicity-adjusted odds ratio is 2.37 widh 95%Cl, 0.72-7.89.

Conclusions: Though our finding was not statistically significant due to the moderate sample size
of the study, similarity to the study in Taiwan with only a slight loss in precision was demonstrated.
The higher RR lound for the same genotype in distinct populations confirmed that CYPZE! is one
of several NPC susceptibility genes and that the Rsal minus variant is one mutation that affects
phenotype.

Background Southern Chinese who reside in Guangdong Provinee,
Nasopharyngeal carcinoma (NPC) is a rare tumor in an incidence rate 30-50 per 100,000 people/year, in
maost parts of the world, with anoual age-standardized  contrast with <1 per 100,000 people/yvear in white Luro-
incidence rates typically below 1 per 100,000 people/  peans [2,3,4,5]. The discase also eecurs at moderate [re-
year in both sexes [£]. The tamor oceurs most often in quencies (3-10 per 100,000 people/yvesr) in several non-
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Fibroblast growth factor receptor 3 S249C mutation
in virus associated squamous cell carcinomas
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Abstract. An S249C mulation in fibroblast growth faclor
seceplor 3 (FGFR3) gene was recenlly identified in patients
wilh cervical carcinomas (CC). However, its importance in
cervicil (wmorigenesis is still inconclusive. Apart from CC,
masopharyngeal carcinoma (NPC) is the other major virus
gsmwintcd squamous cell carcinoma. We sought to clarify the
!'rcqucncy ol the FGFRI S249C mutation in 75 primary CC
i the Thai population and to deterinine its prevalence in 69
prmary NPC by PCR and restriction enzyme digestion. None
of the paticnts but one NPC showed the enzyme digestion
patiern consistent wilh the mutation. This is the first report
demonstrating the role of #GFR3 in the development of
human NPC. This study confirms the low frequency of the
FGIFR3 S249C mutation in CC. Nevertheless, the discovery
of the nutation, not only in CC as reported by previous
studics. but in NPC based on this report, suggests that
FGFR3 may play a signilicant role in human CC and NPC

development.
Iutroduction

Cervical and nasopharyngeal carcinomas are the lwo major
virus associated squamous cell carcinomas. Cancer of the
ulerine cervix is one of the most commaon wmors affecting
women worldwide with approximately 470,000 new cascs
diagnosed annually (1). Victually all cervical carcinomas
examined are positive for human papillomavirus (HPV) (2).
Even theugh 1PV is considered an essential cause of cervical
cancer, it is certainly insufficient lo induce transformation
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Depatement of Pediatries, Sar Kor Building |1 fleor, King
Chullonghorn Memorial Hospital, Bangkok 10330, Thailand
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Key words: cavical cancer, nisupharyngeal cancer, fibroblast
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and tumor progression (3). A long latency period belween
HPYV infeclion and tumor appearance is suggested by the fact
that the peak incidence of the discase is observed in females
above 40 whercas HPV infection occurs in the 20s. Obviously,
one important issue is 1o idemify {aclors marking the transition
of the HPV-containing cells to malignancy.

Recurrent genetic alterations in cervical cancer include
tosses of heterozygosity of many chromosomal regions,
recurrent amplification of a few chromosomal sites. and
microsatellite instability (3). Specific genes at these loci,
however, still remain o be elucidated. Recently, a mutation,
746C~G (5249C), in a gene encoding fibroblast growth
factor receptor 3 (FGFR3) was identified in 3 of 12 (25%)
cervical carcinomas from the French population (4), making
it the most common specific molecular genetic alteration in
cervical cancer. However, (wo more recent articles analyzing
a larger number of cervical carcinomas refuted the importance
of the FGFR3 activation in cervical lumorigenesis (5,0).

Nasopharyngeal carcinoma (NPC) is relatively common
in South China and Southeast Asia with an incidence of 3 lo
10 per 100,000 pecople/year compared to less than | per
100,000 peoplefycar in most parts of the world (7,8).
Epstein-Barr virus (EBV) appears (o be an important
etiological factor for NPC (9,10). Several recurrent genelic
alterations in NPC have been identified including losses of
heterozygosity of many chromosomal regions, recurrent
amplification of a [ew chromosomal sites, and microsatellite
instability (11,12). Because of the similarity between cervical
cancer and NPC as to their ubiquity in Thailand, their virus
associated tumorigenesis, and their histopathology, we
sought lo clarify the role of the FGFR3 $249C mutation, the
only mutation identified in the FGFR3 gene in cervical
cancers to date, in a large sample of cervical carcinomas in
the Thai population and to determine its role in nasopharyngeal

fumorigeresis.
Malerials and methods

Having obtained informed consent, slides of paralfin-
embedded dissected tissues from 23 cervical carcinoma
paticnts, collected between 1997 and 2000, were washed
with xylenc solution lollowed by 100%, 95% and T0%
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Abstract. Meningitis due to an irvasive Haemophilus influenzae type b (Hib) infection, has been previously
perceived to be relatively uncommon in Asia. However, the incidence of disease and its impact may have
been underestimated. In addition to a lack of microbiological facilities in some hospitals, difficulties in
culturing the organism and the widespread use of antibiotics may have hidden the true incidence of the
discase in some countries. Furthermore, the reported disease burden probably underestimates the incidence
of Hib pneumonia.

The epidemiology of invasive Hib disease for various Asian nations is reviewed in this paper. Hospital-
based studies show that Hib is a major cause of bacterial meningitis and/or pneumonia in the Philippines,
India, Thailand, Malaysia, [ndonesia and Vietnam. Singapore and Hong Kong have a low incidence of
infection compared with Western and other Asian nations. This low incidence is not due to a higher level
of natural protective anlibodics, but may be rclated to an inweaclion between environmental and genetic
factors. Therefore the widespread belief that Hib infection is unimponant in Asia does not refer to Asia as
a whole and possibly to Chinese patienis only, and failure to recognize this has serious implications.

The inclusion of Hib vaccine in the routine infant immunization schedule in many industrialized nations
has significantly reduced the incidence of invasive disease. Recent studies have shown Hib vaccination is
also effective in preventing invasive disease in children in developing countries.

While population-based data may be required to confifim the need for public-funded infant Hib immunization
in Asia, ils introduction in countries with a high incidence of Hib meningitis and/or pneumonia has the
potential to significantly improve pediatric health and survival.,

INTRODUCTION cause of childhood bacterial meningitis in indus-
trialized nations.

Haemophilus influenzae type b (Hib) causes
serious bacterial infections in children including
meningitis, pneumonia, epiglottitis, septicemia and
septic arthritis (Shapiro and Ward, 1991). Before
the introduction of Hib vaccines, it was the major

The epidemiology and the clinical pattern of
Hib disease in developing countries differs from
that seen in industrialized nations. Developing coun-
tries have a higher incidence of the disease, and
it occurs in younger children, with most cases

*Correspondence: Somsak Lolekha, Pediatric Department,
Ramanthibodi Hospital, Rama V1 Road. Bangkok 10400,
Thailand,
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occurring before 12 months of age (Funkhouser er
al, 1991; Bijlmer, 1994). In developing countries,
pneumonia is a more common manifestation of
infection than meningitis (Greenwood, 1992).
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QUADRENNIAL REVIEW

Epidemiology and prophylaxis of viral hepatitis:
A global perspective

YONG POOVORAWAN, PANTIPA CHATCHATEE AND VORANUSH CHONGSRISAWAT

Viral Hepatitis Research Unit, Department of Pediairics, Chulalongkorn University and Hospital, Banghok

Thailand

Abstract

Bachground: Viral hepatitis with various forms of acute and chronic liver disease as potential and ulti-
mately fatal sequelae presents a public health problem worldwide.

Methods: Recent published reports on the global epidemiology and prophyiaxis of viral hepatitis were
reviewed,

Resulis: With the advances in novel technologies, eight distinct types of hepatitis virus have been
described: Hepatits A, B, C, D, E, G, TT and SEN viruses. Hepatitis A and E viruses are transmitted
by the fecal-oral route and do not induce a chronic carrier state. Due to major changes in epidemiol-
ogy of hepatitis A virus their significance is more pronounced in areas of intermediate endemicity. Since
the available hepatitis A vaccine is rather expensive, cost-benefit studies should be performed with
emphasis on the area under consideration or specialized vulnerable groups. Parenterally transmitted
hepatitis B and C viruses are major causes of chronic liver disease, including cirrhosis, hepatocellular
carcinoma and end-stage liver failure, Hepatits D virus is unable to replicate on its own, it requires an
established hepatitis B virus infection to be able to replicate, Since its introduction, hepatitis B vaccine
has been widely used leading to a significant decrease in HBV infection in countries with universal vac-
cination. Hepatitis G and TT viruses have been characterized within the latter part of the past decade
but their significance as to the causation of human liver disease has yet to be elucidated. Likewise, the
precise impact of the most recently described SEN virus isolated from paticnts with post-transfusion
hepatitis awaits further studies.

Cenclusions: In the course of this review, we present the situation and focus on research activities
emphasizing epidemiology and prevention of the various forms of viral hepatitis.

© 2002 Biackwell Science Asia Pty Ltd

Keywords: epidemiology, prophylaxis, hepatitis virus, prevention, vaccine, global.

INTRODUCTION

Viral hepatitis has remained a major public health
problem worldwide. With the advance in technologies,
eight distinct types of hepatitis viruses have been
described so far: Hepatitis A, B, C, D, E, G, TT and
SEN viruses. In this article, we review the present situa-
tion on epidemiology and prophylgxis of various forms
of viral hepatitis in the global perspective,

HEPATITIS A

Hepatitis A virus (HAV) is a smali, nonenveloped RNA
virus of the genus Hepatovirus, family picornaviridae,
usually transmitted by the fecal-oral route through
interpersonal contact, Hepatitis A virus is therimostable
and acid resistant. Since the virus lacks a lipid envelope,
it is also resistant to bile lysis. This latter capacity allows
efficient fecal-oral transmission. The likelihood of
showing symptoms related to HAV infection is related
to the age of the patient. Most infections in children
below the age of 6 years are asymptomatic, whereas

Correspondence: Prof, Yong Poovorawan, Viral Hepatitis Research Unit, Pediatric Department, Faculty of Medicine, Chula-
longkorn University, Bangkok, 10330 Thailand. Email: Yong. P@chula.ac.th
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users: prevalence, genotypes and risk-factor-associated
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Hepatitis C virus (IHCV) inlection, a major problem worldwide, is usually transmitted parcoterally or by use of
contaminated needles among intravenous-drug users (IVDU), In a cross-sectional study, demographic data were
collected and behaviour parterns investigated in interviews with 453, consenting IVDU. Blood samples were
collected from each interviewee and checked for anti-HCV antibodies and, in a PCR-based assay, for the RNA
of HCV. Almost all (92.5%) of the IVDU investigated were found positive for anti-HCV and/or the virul
RNA. Most (73.5%) of thuse positive for HCV RNA were found 1o be infected with genotype 3a alone, the rest
being infected with 1b {17.9%), 6a (3.5%), 3b (1.4%), la (1.0%), or both 3a and 6a (2.1%) or having non-
typable infections (0.6%). Curiously, 26.0% of those who appeared scronegative for anti-HCV were positive for
11CY RNA. The longer an interviewee had been using intravenous drugs, the more likely he or she was to be
infecied with HCV. Among the IVDU, the sharing of needles, syringes and/or other drug-related paraphernalia
appeared o be the Lehaviour carrying the highest risk of HCV infection, giving an adjusted odds ratio and
{95% confidence imerval) of 4.84 (1.88-12.43). Programmes of needle and syringe exchange should probably
be implemented among IVDU in Thailand and ¢lsewhere, 10 slow the transmission of HCV.

Hepatitis C virus (HCV) is a single-stranded
RNA virus of the family Flaviviridae and

types 1b, 3a and 6) are prevalent in Thailand
(Theamboonlers et al., 2000). HCV is trans-

closely related to the viruses causing dengue,
Japancse B encephalitis and yellow fever.
It has been estithated that 17¢ million
people — 3% of the global population — are
infected with HCV (WHQ, 1997). The resulis
of phylogenctic-tree  analysis  (Simmonds
el al., 1994} indicate that HCV has at least
six main genotypes and three of these (geno-
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mitted parenterally or by direct, percutancous
exposure to infectious materials, such as
through blood transfusion from infectious
donors (a particular problem in countries
where blood denations are not screened for
HCV,; Chinchai et al., 2001), the sharing of
contaminated needles among intravenous-
drug abusers (Alter and Moyer, 1998), and
nccdle-stick injuries among healthcare workers
(Kiyosawa et al., 1991). Approximatcly 2.3
million-4.7 million HCV infections may
occur cach year as the result of the use
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o Verachai | 1], Tipwan Rhutiprawan [1], Apiradee Theamhoonlers [2], Teeraporn Chinchai [21, Srivilai Tanprasert [3], Bart
fagmans 4], ADM.E. Osterhaus [4], Yong Poovorawan [2].

fopatitis C virus infection, which can cause chronic liver diseases, cirthosis and hepatocellular carcinama, is still a major problem
Worldwicle, with approximately 170 million people alreacy infected. In order to understand the epidemiology and route of
fansmission, we examined the prevalence and penatypes of hepatitis C virus among different groups of drag addicrs and blood donors
in Thailand. There were intravenous drug users (n=134), methamphetamine users (n=100), inhalation drug wsers (n = 19) and
lcoholics (n=50). The prevalence of hepatitis C in blood donors was determinec by screening among new donors (n=06, 340} in 2000,
ne hundred and seventy nine blood donors with positive antil-ICV were randomly selected for HCV-RNA and penolyping. HCV-RNA
was performed| by nested RT-PCR from the 5° noncoding region. The genotypes assay was hased upon analysis ol amplified sequences
dom the 5° NCR and RFLP (Davielson et ol 1995 ane Mcellor et al 1996). The results showed that there was o higher rale of 11ICV
nfection in the IVDU group (70%) compared to the ather drug adldict groups {12-21%) and new blood donors (0.98%).
Based on our dala and considering that the virus is blood hore, the risk factor for HCV transmission in the (VDU group is
tontaminated blood transmitted from person to person by the sharing of needles. HCV genolype 3a, 1h and 6a are the predominated

olypes in Thailand.
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A 7-YEAR LOOK-BACK INVESTIGATION ON THE RISK OF PROVIDER-TO-PATIENT TRANSMISSION OF HEPATITIS C VIRUS

R.S. Ross [1], 5. Viazav 1], M. Thormdihlen (21, L. Bartz [3], ]. Tamm [3L.P. Rautenberg [4], M. Roggendorf [1], A. Deister {3], and
the Inciclent Investigation Team.

(1] tnstitute of Virology, National Reference Centre for Hepatitis C, University of Essen;

12} Public Health Administration Itzehoe; :

[3] Academic Teaching Hospital ltzehoe;

(4] Institute of Medical Microbiology and Virology, University of Kiel, Germany.

Context: Currently, it is not known how often the hepatitis C virus (HCV) is transmilted from infected health-care workers to patients
during medical care and what is the potential public health impact of these incidents,

Objective: To determine the rate of provider-to-patient transmission of HCV among former patients of an HCV posilive gynecologist,
- who infected one of his patients during a caesarean section.

Design: Retrospective epidemiological study supported by molecular virological analyses.

Setting: A departmient of gynecology and abstetrics in a German Acaclemic Teaching Hospilal.

Batients: A total of 2,907 woman, who had been operated on by the HCV infecled gynecologist hetween July 1993 and March 2000.
Results and conclusions: Of the 2,907 women affecled, 78.6% could he screened for markers of HICV infection, Seven of these
former patients were found 1o be HCV infected. Phylogenetic analysis of HCV sequences from the gynecologist and the women did
not indicate that the virus strains were linked, Therefore, no further iatrogenic HCV infections caused by the gynecalogist could be
detecied during the look-hack investigation. The resulting overall HCV transmission rate was (0.04% (1/2,2806). The observed HCY
Iransmission rale was within the range predicted previously by model-based probability caleutations. Although further laok-backs
among former patients of other surgical specialities are needed, our findings support the notion that provider-lo-patient ransmission
of HCV is a relatively rare event and might provide a factual basis for future recommendations on the management of HCV-infected

health care workers.
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Management of Chronic Hepatitis B and C Virus Infections

Voranush Chongsrisawat and Yong Poovorawan

Viral Hepatitis Research Unit, Department of Pediatrics, Chulalongkorn University & Hospital, Bangkok, Thailand

Abstract. Hepatitis B and C virus (HBV and HCV) infections present an important health problem causing significant marbidity
‘and morality on a worldwide scale. The younger the subjects infected, the higher the risk predisposing to progression towards
“chronic infection. Treatment of chronic HBY and HCV infections is aimed at reducing hepatic inflammation and thus improving
the symptoms, decreasing the likelihood of long-term sequelae such as hepatocellular carcinoma, and increasing the survival
rate. Interferon accelerates the spontaneous course of chronic HBV infection in children with greater disease activity and lower
levels of replication. There is limited information on the use of lamivudine and its long-term benefit in children with chronic HBV
infection. The response of combination therapy with IFN and ribavirin in children with chronic HCV infection is still under
investigation, The long-term clinical and virological effects of various drugs used in chronic HBV and HCV infections on children

Key word : Chronic hepatitis; HBY: HCV; Children

Hepatitis B and C virus infections can cause chronic liver
diseases such as chronic hepatitis, cirrhosis, and
hepatocellular carcinoma (HCC). Those infected with
either virus in early childhood are at risk of developing
virus related HCC at a younger age than those infected in
adulthood.

HEPATITIS B VIRUS

Hepatitis B virus (HBV) is a DNA-containing 42-nm
Hepadnavirus. HBV infection presents an important
health problem causing significant morbidity and
mortality on a worldwide scale. There are at least 350
million carriers of HBV worldwide.! Approximately 25-
30% of these carriers who have acquired HBV infection
either during infancy or early childhood will eventually
succumb to one or other of the potentially ensuing fatal
sequelae, such as liver failure, chronic hepatitis, cirrhosis,
and HCC. At least 1 million chronically HBV infected
* individuals die each year from those sequelae? The global
. prevalence of chronic HBV infection varies from high
(=8%) in Africa, Asia, and the Western Pacific to
intermediate (2-7%) in Southern and Eastern Europe, and
low (<2%) in Western Europe, North America, and
Australia. Around 75% of chronic HBV carriers are
populations of Asian and the Western Pacific regions.?
Modes of HBV transmission include vertical (perinatal)
and horizontal ones, such as transmission by multiple use
. of needles or instruments not properly sterilized,
transfusion of unscreened blood, or sexual contact.
However the most significant route of transmission in

Reprint requests : Prof. Yong Poovorawan, Viral Hepatitis Research
Unit, Pediatric Department, Faculty of Medicine,Chulalongkorn
University, Bangkok-10330, Thailand. Fax: (66) 2256 4929.
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femain to be evaluated. [Indian J Pediatr 2002; 69 (2) : 149-154]

Asian countries is vertically transmission, which in most
cases leads to be a chronic carrier stage.

NATURAL HISTORY OF CHRONIC HBY
INFECTION

The course of chronic HBV infection can be divided into
three phases based on virus-host interactions resulting in
a variety of hepatic lesions. The first phase, the so-called
‘immuno-tolerant phase’ is characterized by high levels of
viral DNA in serum, expression of HBeAg, and no or
minimal hepatic inflammation and hence, an
asymptomatic course of the disease. This phase may
persist for two or three decades.

The second, so-called immune clearance or ‘active’
phase is characterized by intermittent or continuous
hepatitis of varying degrees of severity. Exacerbations are
the result of intermittent efforts by the host’s cell-
mediated imunune response to eliminate replicating HBV.
Seroconversion to anti-HBe expression may occur during
this phase. In Southeast Asia, this second phase is usually
observed in individuals between 20-40 years of age. In the
course of the first two phases, HBV is actively replicating.
The third phase is the ‘inactive’ phase, during which viral
concentrations are low and thus, there is minimal hepatic
inflammation. During this phase, although some of the
infected hepatocytes have been eliminated, HBV DNA
can become integrated into the host genome and
hepatocytes containing HBsAg gene continue to express
the antigen. The severity of symptoms during this phase
depends on the previous phase.

The risk of chronic infection is related to two major
factors including the age at which infection occurs and the
capacity of the host’s immune response to eliminate the
virus from the hepatocytes. As a consequence of immune
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SHORT COMMUNICATION

Declining Hepatitis A Seroprevalence
Among Medical Students in Bangkok,
Thailand, 1981-2001

2
Pantipa Chatchates®, Voranush Chongsrisawat?, Apiradee Theamboonlers” and Yong Poovorawan

Hepatilis A virus (HAV) is
a small, non-cnveloped RNA virus
of the Hepatovirus genus, in the
Picornaviridae family. Transmis-
sion happens usually via the fecal-
oral route through contaminated
food and water. Because the virus
has no lipid envelope, it resists
biliary lysis, therefore, allowing ef-
ficient fecal-oral transmission. The
likelihood of developing clinical
hepatitis afler HAV infection de-
pends on the age of the patient.
Most infections in children aged
under 6 years are asymptomatic,
whereas those in older children and
adults are usually symptomatic,
with jaundice occurring with in-
creasing age."” However, Lhe hepa-
titis A virus has just a single sero-
type and long-lasting immunity
develops after infection. Improve-
ment of personal hygiene and envi-
ronmental sanilation has led to a
decline in the number of persons
with natural immunity against the
virus. This leads to an increasing
number of susceptible adults within
the population,

In the past decade, the in-

SUMMARY The saverity of clinical symptoms following hepatitis A virus
(HAV) Infection is age dependent. Hepatitls A In children Is mostly an
asymptomatic disease while adolescents and aduits usually show symp-
toms of clinical hepatitis. Improved personal hyglene and environmental
sanitation has led to a decline in natural immunity acquired in chiidhood,
creating a population of susceptible adults. In the past decade, the Incl-
dence and prevalence of hepatitis A disease In Thailand have decreased
significantly. In this study, we used enzymae-linked Immunosorbent assay to
determine the prevalence of anti-HAV antibodles among medical students
at two differant time points In 1996 and 2001. Wa then compared these re-
sults with data from previous studles in 1981 and 1992, The seroprevalence
was 73.01%, 30.23%, 18.67% and 6.67% In 1981, 1992, 1996 and 2001, re-
spectively. A significant decline has happened over the past two decades
{p < 0.001). Considering the decreasing Immunity to HAVY In the younger
generations, more cases of symptomatic HAV Infection could be anticl-
pated. Further seroprevalence studies in other adolescence groups from
different socioeconomic status are needed to elucidate the current sltuation
of HAV Infection in the young generation more comprehensively and to de-
valop an appropriate prevention program.

cidence and prevalence of HAYV in-
fection in Thailand have signifi-
canlly decreased. Over the past 25
years, there has been a shift in the
cpidemiology of hepatitis A in
Thailand, from high to moderate
endemicity. The prevalence of
HAYV infection has fallen especial-
ly among the younger age groups.’
This resulted in a growing popula-
tion of susceptible adolescents and
adults, which are the groups more
likely to become symptomatic
when infected with HAV.

Medical students represent
a group within the younger gen-
eration. The data on hepatitis A se-
roprevalence in this group can help
reflect the status of HAV infection
in adolescents and young aduls.
In 1982 Viranuvatli et al. reported
that anti-HAV antibodies were
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Abstract

Background: Herpesviruses are not only infectious agents of worldwide distribution in humans,
but have also been demenstrated in various non-human primates as well. Seventy-eight gibbons
were subjected to serclogical tests by ELISA for herpes simplex virus type | (HSV-1), herpes
simplex virus type 2 (HSV-2), Epstein-Barr virus (EBVY) and cytomegalovirus (CMV).

Results: The prevalence of igG antibodies against HSV-1, HSV-2, EBVY and CMV was 28.2%, 28.2%,

14.1% and 17.9%, respectively.

Conclusions: Antigenic cross-reactivity is expected to exist between the human herpesviruses
and gibbon herpesviruses. Gibbons have antibodies to human herpesviruses that may reflect
zoonotic infection with human herpesviruses or infection with indigenous gibbon herpesviruses.
Therefore, it is difficult to draw concrete conclusions from serological studies alone. Identification
should be based on further isolation and molecular characterization of viruses from seropositive

animals.

Background

Gibbons (Hylobates spp.) have become valuable animals
for zoological, medical and psychological research. Their
small size (the smallest of the anthropoids), ease of han-
dling and maintenance in captivity and their close phylo-
genetic relationship to humans represent only a few of
their desirable characteristics as laboratory animals. Gib-
bons are [ound throughout the (ropical rainforest of
South and Southeast Asia, including Thailand, Malaysia
and Indonesia, Ilegal pet trade is the main cause of the
decreasing gibbon population in Thailand. Since gibbons
were categorized as a conserved species in Thailand, hun-
dreds of appropriated and abandoned animals have been

handed over to the authorities of the Royal Forest Depart-
ment (RFD). An infectious disease screening process is
necessary to interrupt the spread of diseases, including
herpesvirus infection. Little is known regarding natural or
experimental herpesvirus infections in this interesting ar-
boreal primate and reports of outbreaks or natural disease
are still limited. Hence, screening is required to prevent
the spread of infectious diseases, including herpesvirus.

Herpesviruses have been isolated from a wide variety of
mammalian and non-mamrnalian species. The eight hu-
man herpesviruses, herpes simplex virus type 1 and 2
(H1SV-1 and -2), varicella-zoster virus (VZV), Epstein-Barr
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Abstract Background: Biliary alresia (BA) is a severe
neonatal liver disease characterized by progressive
extrahepatic biliary tract and intrahepaltic inflammatory
process. Hepatic fibrosis and portal hypertension (PH)
still occur despite the disappearance of jaundice fol-
lowing successful hepatic portoenterostomy. Endo-
thelin-1 (ET-1) is a potent vasoconstrictor and has been
reported to stimulate hepatic collagen synthesis. The aim
of this study was to demonstrate the potential role of
ET-1 in the pathogenesis ol the progressive inflamma-
bon. fibrosis and PH in BA. Methods: Thirly pediatric
patients wilh biliary alresia post-hepatic portoenteros-
tomy and 12 healthy ¢lildren were examined. The ET-1
level was determined by commercially available enzyme-
linked immunosorbent assay kits. Resufts: Endothelin-1
levels were elevated in the patients compared with
those of the controls (5.45+3.34 vs. 2.74 2,17 pg/ml,
P =0.01). Moreover, patients with PH also had greater
levels ol ET-1 than those without PH (6.73::3.27 vs.
3264 2.2 pg/ml, P =0.004). Patients with abnormal
trunsainase enzymes had significantly higher ET-1
fevels than those with normal enzymes (6.43+£3.33 vs.
37421 pgiml, £ =0.01). In the jaundice-free group,
endothelin-1 levels were elevated in the patients with PH
compared with those without PH (5.934£2.15 vs.
288+2.1 pg/ml. P =0.02). Conclusions: Our findings
showed elevation of plasma ET-1 levels in patients with
BA. especially in those with PH. ET-1 levels were also
mgher in patients with elevated transminase enzymes as
well us in the jaundice-free group with PH. ET-1 might
play a role in Lhe pathopenesis of the progressive
mflammation, fibrosis and PH in BA.
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Introduction

Biliary atresta (BA) is a severe neonatal liver disease
resulting from a sclerosing cholangiopathy of unknown
etiology. Hepatic fibrosis and portal hypertension (PH)
still occur despite Lthe disappearance of jaundice fol-
lowing successful hepatic portoenterostomy. The mech-
anisms responsible {or increased collagen production
and hepatic fibrosis in BA are still obhscure. Ramm and
colleagues demonstrated that hepatic stellate cells
(HSCs) played roles in the production of type 1 collagen
leading o hepatic fibrosis in palients with BA [1]. They
also showed that the hyperplastic bile duct epithelial
cells, HSCs, and hepalocytes were the source of the
profibrogenic cytokine, transforming growth laclor- ff
(TGF- f8,). However, the mechanisms involved in HSCs
activation and bile duct proliferation are still elusive.
The increased portal pressure results from an increase in
vascular resistance and an elevated portal inflow. The
clevated portal pressure leads to the formation of por-
tosystemic collaterals and esophageal varices in an effort
to decompress the portal venous system.

The endothelium can initiate vasoconstriction
through the release of diffusible vasoconstrictor sub-
stances. The stimuli for endothelial-dependent contrac-
tions include hypoxia, several neurchumoral mediators
(ADP, serotonin and acetylcholing) and physical stimuli
{pressure and stretch) [2, 3, 4, 5]. Endothelial-derived
contracling factors such as endothelin (ET) are powerful
vasoconstrictor substances released from the endothe-
lium and can affect bolth vascular smooth muscle cell
tone and structure [6, 7, 8]. Endothelins consist of a
family of contractile peptides (ET-1, ET-2 and ET-3)
made up of 21 amino acids [9]. ET-2 and ET-3 differ
[rom ET-1 at the two and six amino acid residue posi-
tions, respectively. Endotheling are produced by
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Abstract, Hepatitis C virus (HCV) is an infectious agent that has the potential to cause chronic
liver disease, cirrhosis and hepatocellular carcinoma. We determined the prevalence and geno-
types ol HCV infection among groups of drug addicts: intravenous drug users (n = 134), meth-
amphetaming vsers (n = 100), inhaled-drugs users (n = 19) and alcoholics {(n = 50); a group
of blood donors acted as a control. The control group consisted of 179 randomly-selected anti-
HCV positive samples : these were subjected to HCV RNA screening and genotyping. The anti-
HCV test was performed by ELISA; HCY RNA screening was by nested RT-PCR that employed
primers from the 5° noncoding region. The genotype assay was based upon analysis of the 5°
NCR amplified sequences and RFLP. Hepatitis C virus was highly prevalent among all groups
of drug addicts (12-70%). In 2000, among the new blood donors (n = 66,340) at the National
Blood Center, Thai Red Cross, anti-HCV prevalence amounted to 0.98%. The HCV genolype
distribution showed that the most prevalent genotype was 3a, followed by 1b and 64. Our data
demonstrated the very high prevalence of HCV infection in IVDUs, a finding that is consistent
with the blood-borme nature of the virus. In order 10 curb HCV infection, a determined effort
1o educate both the general population and high-risk groups is required; such a program of
education would address both general and particular methods of transinission, especially the use

of non-sterile needles ete.

Hepatitis C virus (HCV) infection, which
can cause chronic liver diseases, cirrhosis, and
hepatoceltular carcinoma, is a major problem
worldwide: approximately 170 million people
are already infected and 3-4 million cases of
new infection are expected every year (World
Health Organization, 1999). HCV is transmit-
ted parenterally or by direct percutaneous ex-
posure 1o infectious materials, such as con-
Correspondence: Prol Yong Poovorawan, Viral Hepa-
titis Research Unit, Department of Pediatrics, Faculty
of Medicine, Chulalongkorn University and Hospi-
tad. Bangkok 10330, Thailund.

Tel: ++00 (1) 2256-4909; Fax: ++66 {0) 2256-4929
E-mail: Yong.P@chula.ac.th

Vol 33 No. 4 December 2002

taminated blood products. This is especially
true in countries where donated blood is not
screened for HCV and the sharing of contami-
nated needles by intravenous drug users (IVDVs)
is comimon. In order 10 understand the epide-
miology and roule of transmission of HCV, we
studted the prevalence and genotypes of hepa-
titis € virus among groups of drug addicts and
blood donors in Thailand. HCV can be clas-
sified by phylogenetic tree analysis as at least
6 genotypes, of which Ib, 3a and 6 are preva-
lent in Thailand {(Sisnmonds et af, 1993; Mellor
et al, 1995),

The study protocol was approved by the
Ethics Committee of the Ministry of Public
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diphtheria-tetanus—acellular pertussis vaccine (dTpa) administered
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four doses of whole-cell pertussis vaccine
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Absiract

A trial lo compare the reactogenicity and immunogenicity of a reduced antigen content diphtheria—tetanus-acellular pertussis (dTpa)
vaccine with diphthcria-tetanus—whole-cell pertussis (D'TPw) vaccine was conducted in Thailand. Three hundred and thirly children aged
4-0 years, primed with four doses of DTPw, received a single injection of either dTpa or DTPw. There was a significantly lower incidence
of local and gencral reactions following dTpa than DTPw (P < 0.001). One month afer vaccination, 99.4 and 100% of all subjects had
protective anti-diphtheria and -telanus titers, respectively. The vaccine response ralc to pertussis antigens was similar in both groups, with
96.9% versus 92.5% for anti-pertussis loxin (PT), 96.9% versus 97.5% for anti-filamentous hemagglutinin (FI1A) and 95.1% versus 90.8%
for anti-pertactin (PRN) in the dTpa and D'TP'w groups, respectively. For anti-BPT, the vaccine response in the dTpa group was 29.6%
versus 94.4% for DTP'w. Inn conclusion, the dTpa vaccine was as immunogenic and significantly better tolerated than DTPw. The new dTpa
vaccine could improve coverage for routine boosler vaccination in children and provide a good replacement for T vaccines al 4-6 years

of age.
© 2003 Elsevier Lid. All rights reserved.

Kerwends: lommunogenicity; Reactogenicity; Booster; DTPa

1. Introduction

The World Health Organization (WHO) has implemented
childhood immunization programs against diphtheria,
tetanus and pertussis world-wide since 1974 [1]. However,
coneerns have been raised aboul the frequency of local and
systemic reactions, as well as the potential relationship be-
tween the whole-cell pertussis vaccine and encephalopathy
in countrics such as Japan, Germany, ltaly, Sweden and UK
[2-9]. This has led to the development of acellular pertussis
vaceines that have been demonstrated to be less reactogenic
than whole-cell vaceines [10-12]. Rare and serious adverse
events associated with pertussis vaccination are also less

* Corresponding author. Tel.;: +606-2-256-4909; fax: +66-2-256-4929.
E-mail address: yong pi@chula.ac.th (Y. Poovorawan).

0264-410X/% - sce front matter © 2003 Elsevier Ltd, All rights rescrved.
doi 10 1016/50264-410X(03)00496-1

frequent after adininistration of diphtheria—tetanus—-accllular
pertussis (DTPa). Furthermore, a number of DTPa vaccines
have shown to be highly efficacious against the disease
[13-15). Presently, acellular pertussis vaccines are licensed
for infant imununization in many countrics such as lhe
United States, most Europcan countries, Australia, Latin
America and the Asia-Pacific region [16-18].

DTP vaccines display a somewhat increasing rcacto-
genicity with subsequent doses and age [13,19-21]. There-
fore, a vaccine with reduced antigen content (dTpa) has
been investigated to enable booster vaccination against
diphtheria, tetanus and pertussis in on¢ combination for
children older than 10 years, adolescents and adults rather
than using dT booesters alone. The purpose of this study
was 10 compare the reactogenicily and immunogenicity
of reduced antigen content vaccine (d1pa) with a dosc of
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Prevalence of canine coronavirus and parvovirus
infections in dogs with gastroenteritis in Thailand
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ABSTRACT: Canine coronavirus (CCV) and canine parvovirus type 2 (CPV-2) are the causative agents of gastroen-
lerilis in dogs. Seventy fecal samples from dogs with signs of gaslroenteritis (vomiting and diarrhea), twenty-five
fecal samples from healthy dogs and one CPV-2 vaccine strain were amplified by semi-nested polymerase chain
reaction (PCR) and semi-nesled reverse {ranscriptase polymerase chain reaction (RT-PCR), aimed al specifically
studying the gene encoding the most abundant capsid protein VP2 of CPV-2 and spike protein of CCV. The specifi-
city of the CCV RT-PCR product was evaluated by sequencing. Positive specimens comprised 44 samples (62.8%)
and 9 samples (12.8%) for CPV-2 and CCV, respectively. In nine CCV positive samples, seven displayed co-infeclion
between CCV and CPV-2, Our CCV sequence (AF482001) showed a 94.9% nucleotide idenlity to CCV reported in
GenBank accession number D13096. High prevalence of CCV and CPV-2 infections was found in 1-2 month- and
3-6 monlh-old dogs, respectively. Molecular bivlogy of these viruses is important primarily for epidemic control

and preventative measures.

Keywords: canine coronavirus; canine parvovirus type 2; gastroenteritis; PCR

Canine viral enteritis should be suspected in dogs
with an acute onset of vomiting and diarrhea, es-
pecially in puppies and where several animals
are affected simullaneously. To date, four viruses
have been identified as the essenltial causes of se-
vere enteritis in dogs: Canine Parvovirus, Canine
Coronavirus, Canine Rotavirus and Canine
Distemper Virus (Pollock and Carmichael, 1983).
Electron microscopic (EM) examination of fecal
suspensions or isolation in tissue cultures are the
most commonly used techniques for diagnosis of
the infection in dogs. Recently, polymerase chain
reaction (PCR) has increasingly been employed for
detection of pathogens, especially when present
at very low titers. The PCR is characterized by
high sensitivity, specificily, and rapidity, thus
becoming widely used for detecting various mi-
croorganisms,

Initially, the only prophylactic intervention
available against canine parvovirus type 2 (CPV 2)
comprised inactivated or live attenuated feline
panleukopenia virus vaccines which proved largely
ineffective. At a later, vaccines derived from live
attenuated CPV-2 become available. Vaccination
with an inactivated canine coronavirus (CCV)
vaccine can significantly reduce not enly viral
replication, but the occurrence of clinical disease
following a virulent CCV infection (Fulker et al.,
1995). In Thailand, the data available on CCV and
CPV-2 infection are limited. The objective of the
present study is to evaluate the prevalence of CCV
and CPV-2 infections in gastroenteritic dogs by us-
ing semi-nested RT-PCR and semi-nested PCR to
detect CCV RNA and CPV-2 DNA, respectively, in
fecal specimens derived from gastroenteritic dogs
and healthy dogs.
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Plasma Endothelin-1 in Infants and

Young Children with Acute Bronchiolitis
and Viral Pneumonia
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Acute bronchiolitis and vi-
ral pneumonia consume a substan-
tial amount of resources of primary
healthcare systems throughout the
world." Respiratory syncytial vi-
rus (RSV), a major pathogen within
the paramyxovirus family, causes
severe lung disease in young chil-
dren as well as immunocompro-
mised individuals. It is the most
frequent cause of acute bronchioli-
tis and pneumonia in infants and
young children requiring hospitali-
zation.*

Studies done during the
past few decades have expanded our
knowledge extensively regarding the
specific mechanisms involved in
the pathogenesis of RSV bron-
chiolitis and subscquent chronic
obstructive airway disease. It is
known that RSV bronchiolitis and
subsequent development of asthma
may be triggered by Th2-type cyto-
kines.® The airway's epithelial cells
arc the primary target cells for RSV
infection. A growing body of evi-
dence suggests that the epithelium
is not only a physical barrier, but
also has the potential to syntlesize

SUMMARY Respiratory syncytlal virus (RSV) Infectlons that occur during
the first three years of llfe have been damonstrated to be assoclated with
the developmant of chlidhood asthma. The mechanism of virus-triggered
alrway Inflammation Is not fully understood. Endothelin-1 Is a potent bron-
choconstrictor involved In many diseases including resplratory tract infec-
tions. Infants and young children dlagnosed with either viral pneumonia or
acute bronchlolitls, thelr age ranging between 2 months and 3 years, were
recrulted into this study. Nasopharyngeal aspirates were taken for detec-
tion of resplratory virus by antigen immunofluorescence stain, RT-PCR
analysis and viral culture. Plasma endethelin-1 (ET-1) was measured by us-
Ing a commerclally avallable enzyme-linked Immunosorbent assay (ELISA).
Ten of {he nineteen Infants and children (52%) were positlve for RSV infec-
tion, one co-infected with Influenza A. Nine Infants (90%) were positive for -
RSV subtype A. There was only one infant with subtype B. One of the RSV
negative indlviduals was positive for influenza A. In additlon, we recruited
10 patlents without chronle underlylng or respiratory tract lliness as con-
trols. ET-1 levels were significantly increased in RSV Infaction compared to
the controts (3.6 1.2 and 1.2 + 1 pg/mli, raspactively (p < 0.05). In conclu-
slon, Infants and young children who are Infected with RSV have an Increase
In circylating plasma aendothelin-1. This In tum may contribute to the subse-
quent development of childhood asthma.

a vaiicty of cylokines, e.g. inter-
leukin-8 (IL-8), granulocyte macro-
phage-colony stimulating factor (GM-
CSF) and transforming growth fac-
tor (TGF). During acute RSV in-
fection the immune response may
induce long-lasting detrimental ef-
fects, thereby contributing to pest
bronchiolitis wheezing.™”

Endothelin-1 (ET-1) is an-
other important cytokine with a major

impact on asthmatic patients. It is an
endothelial regulatory peptide pre-
sent in pulmonary tissue where it
exerts several biological effects both
on bronchial and vascular smooth
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King Chulaiongkorn Memorial Hospital,
*Resident Training Programme, Department-
of Pedialdcs, King Chutalongkora Memorial
Hospital, *Viral Hepatilis Research Unit, De-
parimenl of Pediatrics, King Chulalongkom
Memorial Hospllai, Bangkok, Thailand,
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Oral Diseases (2003) 9. 292-2%7
© 2003 Blackwell Munksgaard ARl rights reserved 1354-523X/03

heepiiwww.blackwellmunksgaard.com

Oral Medicine

Hepatitis C virus infection in Thai patients with oral
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OBJECTIVE: Many studies focusing on the association
between hepatitis C virus (HCV) infection and oral lichen
planus (OLP) have been conducted. Diversities of geo-
graphical locations could be a major factor influencing
the prevalence of HCV. This study was aimed to define
whether there was a relationship between the OLP and
HCY infection in Thailand.

MATERIALS AND METHODS: Serum samples of 60
patients {with OLP) and 60 controls {without OLP),
whose age and gender were matched, were respectively
screened for anti-HCVYV by ELISA (third generation),
and reverse transcription polymerase chain reaction
(RT-PCR) for HCV-RNA.

RESULTS: We found five patients (8.33%) with OLP
infected with HCV: three patients were positive for both
anti-HCVY and HCVY-RNA; cne patient was only positive
for anti- HCY; and one patient was only positive for HCV-
RNA; whereas all the controls were negative for both
anti-HCY and HCV-RNA (P = 0.029). Three of five cases
of OLP with HCY infection had histories of blood trans-
fusions over 10 years ago.

CONCLUSION: The present study reports a small, but
statistically significant high prevalence of HCV infection
among patients with OLP, although the underlying
mechanism still remains unknown.

Oral Diseases (2003) 9, 292-297

Keywords: hepatitis C virus; oral lichen planus; antl-HCV;
HCV-RNA

Introduction

Lichen planus (LP) is relatively a common, chronic
mucocutaneous disease of unknown eticlogy (Regezi

Correspondence: Prof. Kobkan Thongpmsom Department of Oral
Medicine, Facully of Dentistry, Chulalongkorn University, Bangkok
10330, Thailand. Tel: 66 2 2188035, Fax: 66 2 2[88941,
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and Sciubba, 1993). During the last two decades, several
reports proposed a possible association between LP and
chronic liver discase (CLD) (Ayala er al, 1986; Cottoni
et al, 1988; Gruppo Italiano Studi Epidemiologici in
Dermatologia (GISED), 1990; Rebora, Robert and
Rongioletti, 1992), especially in primary biliary cirrhosis
(PBC) (Graham-Brown, Sarkany and Sherlock, 1982;
Powell, Rogers and Dickson, 1983) and in chronic
active hepatitis (CAH) (Rebora et al, 1978; Rebora,
Rongioletti and Canepa, 1982; Rebora and Rongioletti,
1984). Recently, it was reported that there was a high
prevalence of hepatitis C virus (HCV) infection in
patients with LP. The first report documented in 1991
suggested a possible relation between HCYV infection
and LP (Mokni e af, 1991), and it might explain some
aspects of the association between LP and CLD. The
prevalence of anti-HCV antibodies in patients with
cutaneous lichen planus (CLP) and/or oral lichen planus
(OLP) ranged from 3.8 to 65% (Divano, Parodi and
Rebora, 1992; Rebora et af, 1992; Bagan et al, 1994;
Cribier et al, 1994; Gandolfo er al, 1994; Nagao et al,
1995; Tanei, Watanabe and Nishiyama, 1995; Carrozzo
et al, 1996; Sanchez-Perez er af, 1996; Chosidow er al,
1997; Bagan et al, 1998; Dupond er ai, 1998; Mignogna
et al, 1998). The majority of the studies were conducted
in countries where there were high prevalences of HCV
infection in general populations, especially southern
Europe and Japan. However, the studies from the UK
(Ingafou et al, 1998) and the Netherlands (van der Meij
and van der Waal, 2000), where the prevalences of HCV
infection was low, did not find any serological evidence
of antibodies to HCV. Besides, two studies from
Germany where the prevalence of HCV infection was
also low found conflicting results: Imhof ef af (1997)in a
controlied study found a significant association between
LP and HCV while Grote et af (1998) did not apparently
find the association in an uncontrolled study. In the
USA all but one of the performed studies reported a
significant association between LP and HCV infection
(Bellman, Reddy and Falanga, 1995; Chuang et al,
1999; Beaird et al, 2001; Chainani-Wu er al, 2001; Eisen,
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SEN virus infection in patients with chronic liver disease and
hepatocellular carcinoma in Thailand
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Background. SEN virus (SENV) has been recently
identified as a candidate agent of non-A-E hepatitis
virus. However, the exact role of this novel virus in the
pathogenesis of chronic liver disease, including chronic
hepatitis and cirrhosis, and the development of hepato-
cellular carcinoma (HCC) remains to be established.
Methods. Using seminested polymerase chain reaction
(PCR) amplification (o detect SENV-D and SENV-H
strains in serum, we investigated SENV infection in
voluntary blood donors and in patients with chronic
liver disease and HCC. Resulrs. SENV was detected in
5 of 100 blood donors (5%), in 15 of 60 patients with
chironic liver disease (25%), and in 25 of 60 patients with
HCC (42%). The prevalence of SENV in patients with
HCC was higher than that in patients with chronic liver
disease (P = 0.05) and in blood donors (P < 0.001). An
age-specific prevalence of SENV was found at high lev-
els among individuals aged 2140 years, but was not
detected among individuals in the lower age group. No
dilferences between SENV-infecied and non-infected
patients were demonstrated with respect to demo-
graphic data, assumed source of infection, biochemical
abnormalities, and severily of chronic liver disease and
HCC. Moreover, SENV infection had no apparent ef-
fect on the survival of patients with HCC. Conclusions.
Our data suggest that SENV infection is {requent
among patients with chronic liver disease and HCC.
However, pathogenic ¢ffects associaled with SENV in-
fection in chronic hiver disease and HCC need [urther
investigation.

Key words: hcpatitis virus, SEN virus, chronic liver
discase, hepatocellular carcinoma, Thailand
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Introduction

Chronic liver disease (including chrounic hepatitis and
cirrhosis) and hepatocellular carcinoma (HCC) are
common in Thailand and have been known to be asso-
ciated with chronic hepatitis B virus (HBV) and chronie
hepatitis C virus (HCV) infection.! Nonetheless, there is
still a significant proportion of cases in which the ctiol-
ogy is unknown, which is suggestive of the existence of
additional causative agents.? With the advent of sophis-
ticated molecular biological techniques, two novel
hepatitis virus candidates, designated hepatitis G virus
(HGV) and TT virus (TTV) were recently identified, in
1995 and 1997, respectively.™® Despite the worldwide
distribution of HGV and TTV, the association of these
viruses with liver discase has not clearly emerged. Most
recent studies indicate that HGV and TTV are rela-
tively harmless to the liver and are nol the etiological
agents in the majority of patients with cryplogenic
chronic liver disease and HCC.*®

SEN virus (SENV) represents the latest hepatilis
virus, which was first isolated {rom the serum of an
intravenous drug user {IVDU) inlected with human
immunodeficiency virus (JIV)® SENV was initially
described as a single-stranded DNA virus of approxi-
mately 3600-3900 nucleotides and possessing at least
three open reading {rames.” Subsequent genomic and
molecular evolutionary analyses have demonstrated
that it is a small single-stranded circular virus that be-
longs to the superfamily of TTV-related viruses." To
date, eight distinct strains of SENV {A-H) have been
identified. Among them, it has been shown that two
SENV strains (SENV-D and SENV-H) are significantly
associated with transfusion-associated non-A-E hepati-
tis.”” SENV-D and SENV-H were also detected more
frequently in patients with chronic liver disease and
HCC than in healthy adults.'** Despite its high preva-
lence among patients with liver disease, the exact role of
SENV infection regarding the etiology of chronic liver
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Interspousal transmission of hepatitis C in Thailand
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Background. Previous studies evaluating the possibility
of interspousal sexual transmission of hepalitis C virus
(HCV) have yielded many conflicting results, Our study
was carried out to delermine the exact potential and
risk factors of interspousal HCV transmission. Meth-
ods. The spouses (54 men and 106 women; mean age
#8D, 48 = B years) of 160 patients with HCV infection
(106 men and 54 women) were serologically tested for
HCV using a third-generation enzyme-linked immuno-
sorbent assay (ELISA). Positive results were confirmed
by reverse (ranscriptase polymerase chain reaction
(RT-PCR). For positive couples, the cluster nucleotides
of the HCV gene and genotypes were compared on
the basis of restriction fragment length polymorphism
{RFLP), Innogenetic Line Probe Assay (INNO-LiPA),
aad direct sequencing. Similarly, phylogenetic tree and
sequence homology analysis was performed in order to
precisely verify interspousal transmission. Risk factors
promoting interspousal HCV transmission were also
identified. Resulss. Throughout a mean duration of ex-
posure of 23 + 5 years, most of the 160 partners had
their usual and unprotected sexual relationships with
the index patients. HCV-associaled antibodies and
HCV-RNA were detected in only 3 (1.88%) of the 160
spouses. Furthermore, homology and phylogenetic tree
analysis could not cleaily demonstrate that any one of
these 3 positive spouses was infected with the same
srrain of YICV as that jidentified in the index cases. Be-
cause a positive proup remained elusive, risk faclors of
interspousal HCV transmission could not be deter-
mined in this study. Conclusions. According to this
s:udy, interspousal transmission of HCV seems to be
very rare. HCV-positive spouses should be firmly reas-
sured that they can maintain their normal marital life.

Rteceived: October 29, 2002 / Accepted: April 18, 2003
Iteprint requests io: Y. Poovorawan
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Introduction

Hepatitis C virus (HCV), the principal cause of non-A,
non-B hepatitis,’ is an RNA virus belonging to the fam-
ily of flaviviridae; an estimated 170 mithion peopie, or
about 3% of the plobal population, have been infected
with HCV 2 The virus can be grouped into at least six
genotypes in differcnt geographic areas.? Infection with
different genotypes may affect the clinical outcome and
response to ireatment*?

Hepatitis C virus is transmitted by direct percutane-
ous exposure to infected blood products, such as the
transiusion of various derivatives of blood products,
and by inlravenous drug abuse, which are well-
established causes®?

"To prove the mode of transmission, the identification
of common strains of HCV can be performed by various
methods, e.g., genotyping and polymorphism analysis,"
direct sequencing of the genome, and phylogenetic
analysis.!!

Although sexual contact has been implicated as a
route of transmission, the results are still controver-
sial.'># Infrequent sexual transmission of HCV has
been shown in studies performed in Western countries,
but many studies originating from Asia suggest thal
interspousal transmission may be crucial for the
interfamilial spread of HCV, with a longer duralion
of marriage as the most evident risk factor.'”/# Sexual
transmission was documented in the presence of
coexistent HIV infection, and this suggested the co-
transmission of HCV and HIV 1o be more efficient
than HCV transmission alone.!’

To determine more accurately the epidemiolopy of
interspousal HICV-transmission and possible risk
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Molecular epidemiology of gibbon hepatitis B virus
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Suwanna Noppornpanth,'?2 Bart L. Haagmans,® Parvapan Bhattarakosol,*
Parntep Ratanakorn,® Hubert G. M. Niesters,® Atbert D. M. E. Osterhaus®

and Yong Poovorawan'

Correspondence
Yong Poovorawan
Yong.P@chula.ac.th

"Viral Heepatitis Research Unit, Department of Paediatrics' and Depariment of Microbiology®,
Facully of Medicine, Chulalongkorn University and Hospital, Bangkok 10330, Thailand

“Inter-Department of Medical Microbiology, Facully of Graduale School, Chulalongkorn

University, Bangkok 10330, Thailand

Institute of Virology, Erasmus University Rotterdam, The Netherlands

SFaculty of Veterinary Science, Mahidol University, Nakornpathom, Thailand

Although transmission of human hepatitis B virus (HBV) variants to nonhuman primates is well
documented, it remains to be elucidated whether nonhuman primate HBV is transmissibie to
humans. The prevalence and transmission routes of gibbon HBV were analysed in 101 captive
gibbons in Thailand. Approximately 40 % of these animals showed at least one marker of HBV
infection; 19 animals were chronic HBV carriers, characterized by elevated levels of alanine amino
transferase and the presence of HBY DNA. Some of the chronic animals were found to be anti-HBc
(HBV core antigen) negative (4 of 19), while precore promoter point mutations {nl 1762 or 1764)
were determined in four animals by RFLP analysis. Phylogenetic tree analysis of the complete
surface gene sequences revealed that gibbon viruses clustered separately from hepadnaviruses of
other hosts. Evidence for horizontal and vertical transmission in captive gibbons was obtained. HBV
DNA was also detected in the saliva of HBY carrier gibbons. Although some of the animal caretakers
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at the Krabok Koo Wildiife Breeding Centre were found to be chronic HBV carriers, genotype and
sequence analysis did not reveal any evidence for zoonotic disease transmission.

INTRODUCTION

Hepatitis B virus (HBV), a small double-shelled virus that
contains a partially double-stranded DNA genome of
approximately 3200 bases (White & Fenner, 1994), is
found in several species, including woodchuck, ground
squirrel, a range of bird species, such as duck, goose and grey
heron (Mason et al, 1980; Marion et al, 1980; Summers
et al, 1978), and nonhuman primates like chimpanzee
(Pan troglodytes), woolly monkey (Lagothrix lagothrica),
orang-utan (Pounge pygiacus) and gorilla (Gorilla goritla)
(Grethe et al., 2000; Lanford et al., 1998; Vaudin ef al., 1988;
Warren ¢f al,, 1999). HBV was also isolated from a gibbon,
infected in the wild and housed at the CDC for 2 years
- (Mimms et al., 1993). Phylogenetic analysis of the complete
genome revealed that gibbon HBV represents a unique
group when compared to HBV genotypes described previ-
ously. Remarkably, a 33 bp deletion after the start codon of
preSt, the most divergent part of the genome, was observed

The GenBank accession numbers of the sequences reported in this
paper are AF274495-96, AF274499, AF275378, AF477482-94,
AYQ77735-36 and AF529308-09.

(Norder et al, 1996). Nonrecognition of an anti-preS1
monoclonal antibody at aa 27-35 to gibbon virus particles
confiried that the gibbon HBV surface protein conforma-
tion is different from that of human HBV {(Mimms et al.,
1993).

Phylogenetically, HBV isolated from gibbons and chimp-
anzees share an ecarly lineage, indicating that these viruses
were indigenous to their respective hosts (Norder et al.,
1996). On the other hand, infection of chimpanzees with
luman and gibbon HBV can be accomplished (Gallagher
et al, 1991). Experimental transmission of human HBV o
gibbons by exposure to human saliva containing HBV has
been reported also (Bancrofl ef al,, 1977; Scott et al., 1980).
Replication of human HBV in the respective animals
supported the close relation of these hosts and may indicate
natural HBV cross-transmission. On the other hand, no
evidence has been obtained thus far for HBV transmission
from gibbon or chimpanzee to human. HBV is present at
levels as high as 1 x 10" virions ml ™" in the blood of HBV e
antigen (HBeAg)-positive patients but virus particles have
also been found in other body fluids, including saliva/
nasopharyngeal fluids, semen, cervical secretions and

0001-8531 © 2003 SGM  Printed in Great Britain
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Human Herpesvirus Infection in Children

with Fever and Maculopapular Rash

Siriwan Wananukul®, Vanida Nopponpunth® and Yong Poovorawan'

Fever with imaculopapular
rash without a localized sign is a
common problem in children. It may
be due (o viral infcction, bacterial
infection, or drug allergy.’?  Viral
infections commonly causing mac-
ulopapular rash are altributed 1o
¢ylomegalovirus (CMYV), Epstein-
Barr virus (EBV), human herpes-
virus (HI1V)-6, HHV-7, enterovirus
and parvovirus B-19.1¢

Human herpesviruses
(HHVs) can cause primary infec-
tion, which may proceed towards
latency.™® They are responsible for
acute {cbrile illnesses in children.

| Viral reactivation in immunocom-
promised patients has been linked
{o a number of diseases and causes

| significant morbidity and mortality,
especially in transplant recipicnts
and HIV patients.”"

Scrologic cvidence, such as
a four-fold or greater increase of the
IgG liter, does not differentiate
between primary or reaclivated
lalent infection.'”™™ The detection
of HHVG6 and 1IHV7 in peripheral
blood leucocyics (PBL) only is of

SUMMARY Fever with maculopapular rash is a common problem in children.
Infection with human herpesviruses is one of the common etiologies in fever
with rash. The alm of this study has been to examine patients presenting
wilh fever and maculopapular rash without respiratory symptoms for hurman
herpesviruses Infection by using multiplex nested-polymerase chain reac-
tion. A descriptive and prospective study was conducted at King Chulalong-
korn Memorial Hospital, Bangkok, Thatland from June 2000 to December 2001.
One hundred patients, 43 boys and 57 girls, aged between 2 months and 14
years were recruited. Human herpesvirus 6 (HHV6) was the most common
{24%) whereas HHV7, Epstein-Barr virus (EBV) and cytomegalovirus (CMV)
were present in 9%, 3% and 2% of the patients, respectively. Four percent of
the patlents simultaneously harbored HHV6 and HHVY. Only one patient had
CMV, HHV6 and HHV7. Patients with HHV7 had a mean age of 4.5 years,
whereas those with HHV6 had a mean age of 1.6 years. HHV6 and HHV7 were
commatly found as causes of faver and maculopapular rash without respira-
tory symptoms. Co-infection with different herpesviruses can be found in the
saime patient.

limiled significance since viral DNA
persists in the PBL of healthy per-
sons, Viral DNA detection in a cell -
free body fluid such as plasma has *
been shown to correlate with active
viral replication.”'® Plasma poly-
merase chain reaction has demon-
strated diagnostic accuracy in de-
lecling primary HHVG infection in
immunocompetent children with a
sensitivily and specificily amounting
to 90% and 100%, respectively.!
Polymerase chain reaction (PCR)
has become one of the most widely
used {echniques in human virology
diagnostic. Multiplex nested-PCR

represents a modificalion of the
original PCR protocol applied to
simullaneously amplify DNA ori-
ginating from different pathogens
using several primer pairs in the
same reaction.'’ Based on a lech-
nique described previously,” we ap-
plied a sensitive multiplex nesled-
PCR to dctermine the prevalence of
human lymphotropic herpesviruses
in children with fever and maculo-
papular rash.

From the 'Deparlmenl of Pedialrics, Faculty
of Medicine, “Deparlment of Clinlcal Chem-
Isiry, Facully of Allied Heaith Sciences,
Chulalongkorn University, Thailand.
Correspondence: Yong Poovorawan
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Abstract. To develop the rapid diagnosis and typing of human Iymphotropic herpesviruses by
using multiplex nested-PCR, the primary PCR (1° PCR) primers were redesigned as degencrate
primers bused on a highly conserved sequences of each DNA polymerase gene of EBY, CMV,
HHY-6, HHV-7 and HHV-8. The forward degenerate primer (HHV/14) contained 12 different
sequences, whercas there were 8 dilferent sequences in the reverse degenerate primer (HHY/
1-). Optimization of multiplex nested-PCR assay conditions were perfouned to search for the
appropriate amount of degencrate primers, dNTP, Tag DNA polymerase, template of secondary
PCR (2° PCR) and annealing temperature used in 1° PCR reaction. Delection sensitivity was the
sume as deseribed in previous report (approximately 10-100 genome copies). To ensure 4 true
negative result, PCR detection of hepatitis B virus genome was used as internal control. Qur
presented results, the designed degenerate primers could be used to detect various types of HHY

by multiplex nested-PCR.

INTRODUCTION

Lpsicin-Barr virus (EBV, HHV-4), human
cytomegalovirus (CMY, HHV-5), human her-
pesvirus 0 (HHV-0}, human herpesvirus 7 (HHV-
7) and human herpesvirus 8 (HHV-8, Kaposi's
sarcoma associated herpesvirus) are known
human lymphotropic herpesvisus (HHVs) whose
natural host is human. Although the viruses are
different from one another, regarding their
biological behavior and genomic arrangements,
they share the same ability o establish latency
after primary inlection (Roizmann et al, 1992).
Recurrent or reactivated HHVs infection are
commonly found as opportunistic diseases in
FIV-infected person (Fabio er af, 1997; Schulz,
1998:; Clark, 2000) or in immunosuppressed
patients following bone marrow, kidney, liver,
or heart transplantation (Chan er af. 1997,
Correspondence; Prof Yong Poovorawan, Viral Hepa-
titis Research Unit, Department of Pediatrics, Faculty
of Medicine, Chulalongkorn University and Hospi-
tal. Bangkok 10330, Thailand.

Tek 662-256-4909: Tux: 662-256-4929
E-mail: Yong. P@chula.ac.th
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Osman ef af, 1997; Clark, 2000). HHV-6 and
HHV-7 have atso been associated with febrile
illness and childhood diseascs, exanthem
subitum (roscola infantum) (Yamanishi er o,
1988; Tanaka er af, 1994). Nevertheless, EBV
appear to be an important ctivlogical factor for
nasopharyngeal carcinoma. The use of seruny/
plasma EBV DNA as a reliable tumor marker
prior to, during, and after treatment of the
cancer was reported (Licbowitz et af, 1994,
Shotelersuk er al, 2000).

Recently, PCR-based assays have been
recognized as sensitive and specilic method
for molecular detection and identification of
HHVs (Wakeficld ef af, 1992; Tenorio ef al,
1993, Vandevanter et al, 1996; Clark er al,
1997, Kidd et af, 1998; Minjolle ef «f, 1999,
Pozo and Tenorio, 1999; Johnson ef of, 2000;
Kessler et al, 2000, Kearns et «f, 2001). A
multiplex nested-PCR for simultaneous detec-
tion and typing of HHV4 (EBV), HHV-5
{CMV), HHV-6, HHV-7 and HHV-8 was
developed by Francisco Pozo and Antonio
Tenorio in 1999, Two sets of specific primers,
designed for amplification of a highly con-
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Relationship between vasoactive intestinal peptide and intrapulmonary

vascular dilatation in children with various liver diseases

V Chongsrisawat, S Ampai, P Chotivitayatarakorn, T Sirisopikul and Y Pooverawan
Department of Paediatrics, Faculty of Medicine, Chulalongkorn University & Hospital, Bangkok, Thailand

Chengrisawat V, Ampai S, Chotivitayatarakorn P, Sirisopikul T, Poovorawan Y. Relationship
between vasoactive intestinal peptide and intrapulmonary vascular dilatation in children with
various liver diseases. Acta Pzdiatr 2003; 92: 1411-1414. Stockholm. ISSN 0803-5253

Aim: To evaluate the potential of vasoactive intestinal peptide (VIP) as a pathogenic factor of
intrapeimonary vascular dilatation (IVD) in hepatopulmenary syndrome (HPS). Background: HPS
comprises a triad comprising liver dysfunction, IVD and hypoxaemia. Although the pathogenesis
of the process has not been elucidated, many vasodilating substances, such as VIP, have been
implicated in the development of pulmonary vascular abnormalities. IVD can be detected by
contrast-enhanced echocardiography (CEE) before the development of abnormal gas exchange.
Methods: Forty-two children (20M, 22F; mean age 4.39+ 4.17 y) with various liver discases who
attended the paediatric liver clinic of King Chulalongkom Memorial Hospital between March
2000 and February 2001 were recruited to the study. Each patient was tested for transcutaneous O;
saturation, CEE (applying the agitated normal saline technique), liver function test and serum VIP
level. Results: Fourteen of the 42 patients (33%) were CEE positive. Only one of the 14 patients
had associated hypoxia and clinical cyanosis. The serum VIP levels of children with liver disease
were significantly higher than those of the controls (60.21 £ 35.04 pg/ml vs 43.71 £ 34.61 pg/ml,
p=0.03). CEE-positive children tended to have higher serum VIP levels than CEE-negative
children (72.65 £ 40.31 vs 53.99 4+ 31 pg/ml, p=10.3). The serum ViP levels of biliary atresia (BA)
patients with favourable cutcomes (serum bilirubin <34 pmol/L} were not significantly different
from those with unfavourable outcomes (serum bilirubin >34 pmol/L) (42.95 £ 14.53 pg/ml vs
66.07 3217 pg/ml, p = 0.5).

Conclusions: CEE is a non-invasive test for early detection of IVD in children with liver discase.
VIP is not solely responsible for the pathogenesis of IVD in HPS. Further studies are required o
determine which substances cause the development of IVD.

Key words: Intrapulmonary vascular dilatation, liver disease, vasoactive intestinal peptide

Y Poovorawan, Viral Hepatitis Research Unit, Department of Paediatrics, Faculty of Medicine,
Chulalongkorn University & Hospital, Bangkok 10330, Thailand (Tel. +66 2 2564 909, fax. +66 2
2564 929, e-mail. Yong. P@chula.ac.th)

The pathogenesis of hepatopulmonary syndrome (HPS),
a clinical triad comprising chronic liver disorder,
pulmonary gas exchange abnormalitics (Pa0, <
70mmHg or an alveolar-arterial oxygen gradient
>20 mmHg), and intrapulmonary vascular dilatation
(IVD), without intrinsic cardiopulmonary disease, has
as not yet been elucidated despite numerous investiga-
tions (1). Increased production and secretion of vaso-
dilators by the liver, or impaired hepatic clearance and
metabolisin of circulating vasodilatory substances or
factors inducing them tay alter pulmonary vascular
blood flow. There is scant cvidence to implicate
decreased levels of vasoconstricting factors such as
serotenin or endothelin in HPS,

Vasoactive intestinal peptide (VIP) is a neurotrans-
mitter as well as a potent vasodilator (2, 3). Infusion of
VIP into the pulmonary artery of animals causes marked
pulmonary vasodilatation (4, 5). Iwabuchi et al. pro-

© 2003 Taylor & Francis, ISSN 0803-5253

posed that VIP caused pulmonary vasodilatation, which
is mediated via an endothelium-derived relaxing factor
or nitric oxide {6). Reduction in the pulmonary vascular
resistance index occurred after infusion of VIP into the
peripheral veins of normal human subjects (7). Elevated
plasma VIP levels in cirrhotic patients are mainly
caused by impaired hepatic clearance of VIP, rather
than portosystemic shunting (8, 9). So far, there has not
been any direct evidence to prove that VIP causes
abnormality of the pulmonary circulation in HPS,

No correlation has been shown between either the
severity of portal hypertension or liver dysfunction,
with clinical manifestation and pulmonary functional
outcomes of HPS. HPS is generally associated with the
relatively common symptoms and signs of hypoxaemia
observed in patients with chronic liver disease, although
it often manifests iself subclinically. Therefore, it is
advisable to perform various tests aimed at diagnosing

DOI 10.1080/08035250310007286
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As hepatitis A virus (HAV) is usually transmitied through the faecal-oral route, hepatitis A is 3 communicable
disease. ln countrics of imermediate to low endemicity, sudden outbreaks of human infection with the virus may
veeut. Between September 2001 and Apiil 2002, there were two outbreaks of HAV infection in the Ruso and
Yeengor districts of Narathiwas province, in southern ‘Thailand. Isclates: of HAV were recovered during these
outbreaks, from t4 in-patients with acute hepatiris in Ruso (12 positive for anti-HAV IgM and all positive for
HAV RNA), 16 children with asymptomatic infection in Yeengor (14 positive for anti-EHAV IgM and nine for
HAV RNA), and four isolated cases in Bangkok (all positive for anti-HAV lgM). Molecular characterization of
the VI’ 1-P2A rcgion of each isolate was followed by phylogenetic analysis. All of the isolates f[rom Narathiwas
province were found to be of genotype la, to have the same VP1 nucleotide sequence, and to show a high level
of sequence homology (299.5%) with the isolates from Bangkok and with previous Thai isolates. Thicse results
should facilitate further research into HAV transimission and genotype identification in community outbreaks,

The hepatitis A virus (HAV) was once
placed in the genus Enterovirus, within the
picornavirus family (Melnick, 1982), but has
recently been reclassified as a prototype
genus of the new genus, Heparovirus (Minor,
1991). The HAV genome can be divided
into three functional regions: P1, P2 and P3
(Rueckert and Wimmer, 1984). The Pl
region encodes the capsid polypeptides VPI1,
V1’2 and VI3 and perhaps the putative VP4,
The P2 and P3 regions encode the non-
structural protein which is necessary for
virus replication. The virion is a non-
enveloped, 27-nm particle, with 7.5 kb of
positive-sense RNA.

The VP’1-12a region is now usually used
to classify the genotype. There are at least
seven genotypes that have been described

Reprint requests to: Y. Poovorawan.,
E-mail: youg.pGchula.ac.th; fax: +662 2564929,

4 2002 The Liverpool Schoul of Tropical Medicine
DO 10,1 E79/000 349802125001 898

world-wide (Robertson et al., 1991, 1992;
Taylor, 1997). Viruses {rom genotypes I, 1I,
11l and VII have been recovered from cases

. of hepatitis A in humans, whereas types IV,

V and VI have only been isolated from
simmian species. Most human HAV isolates
belong to genotypes I and 111, with 80% of
them belonging to genotype 1. Genotypes 1
and II are further divided into subtypes a
and b but 1I and VII are represented by only
one human strain cach (Robertson et af.,
1992). Subgenotype Ia is the predominant
genotype in North America whereas Ib
appcars to predominate in Europe and the
Mediterranean region (Robertson et al.,
1992}, In general, human HAYV isolates of
diverse epidemiological origin appear to be
closely related (Robertson et al, 1992),
although the level of VP1-P2a-sequence
relatedness might be correlated with the geo-
graphical origin of the viruses (Jansen et al.,
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Detection and Differentiation of Human
Herpesviruses 1-5 by Consensus Primer
PCR and RFLP

Kamol Sakulwira', Pijitra Vanapongtipagorn?, Apiradee Theamboonlers®, Parvapan Bhattarakosol’,
Siriwan Wananuku!®, and Yong Poovorawan

Eight human viruses of the
Herpesviridae family- herpes sim-
plex virus types | and 2 (HSV-1 and
HSV-2), varicella-zoster virus (VZV),
Epstein-Barr virus (EBV), cytomeg-
alovirus (CMV), human herpes-
viruses 6, 7 and 8 (HHV-6, 7 and 8) -
are a significant public health prob-
lem world-wide. These viruses have
been classified as members of the
alpha-herpesvirus subgroup (HSV-
I, HSV-2 and VZV), beta-herpes-
virus subgroup (CMV, HHV-6 and
HHV-7) and gamma-herpesvirus sub-
group (EBV and HHV-8)."” Whereas
some of the agents have been known
for decades and are well character-
ized, little is known about the
pathogenic potentials of some of the
more recently described members
of this viral family.

Before the introduction of
molecular techniques, laboratory
diagnosis of viral infections relied
on cell culture for virus isolation,
detection of specific antibody or
detection of viral antigen. The clin-

SUMMARY Eight human viruses of the Herpesviridae family represent a
significant public health problem world-wide. Detection and typing of five of
the human herpesviruses (HSV-1, HSV-2, VZV, EBV, and CMV) was per-
formed by applying a consensus primer polymarase chain reaction {PCR).
The amplified PCR products from the five human herpesviruses were typed
based on their rastriction enzyme digestion polymorphism with Hinfl and
Alu l. Fifteen clinically suspected specimens from herpesvirus-infected pa-
tients were also evaluated. A fragment of the DNA polymerase gene from
each of the flve human herpesviruses was succaessfully amplified by the set
of consensus primers. Their amplicons obtained by PCR from the template
DNAs were subjected to restriction endonuclease digestion and human
herpesviruses 1-5 could be clearly differentiated and typed. This method
can be used to detect and differentiate between the five human herpesvi-
ruses in clinical specimens. This study demonstrates the value of testing for
five human herpesviruses by consensus PCR and restricted fragment length
polymorphism (RFLP}. These procedures are simple and straightforward
techniques for the investigation of clinical specimens.

ical signs produced by alpha-herpes-
viruses (HSV-1, HSV-2 and VZV)
are fever with vesicular lesions. In
normal hosts, it is easy to differen-
tiate the clinical presentations of
HSV and VZV. In immunocom-
promised hosts, however, skin le-
sions are not typical, Tzanck smear
and skin biopsy can not differenti-
ate between HSV and VZV.* Sero-
logical diagnosis is of value only to
determine past exposure. VZV isa
highly contagious virus that needs

isolation and requires higher doses
of antiviral therapy. CMV and EBV
manifest as fever with maculopapu-
lar rashes. They have clinical im-
portance in immunocompromised-
hosts because all human herpesvi-

From the 'inter-Department of Medical Mi-
crobiology, Facully of Graduate Studies,
Chuiatongkorn University, Bangkok 10330,
Thailand, 2iral Hepatitis Research Unit,
Department of Paediatrics, *Depariment of
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sity, Bangkok 10330, Thalland.
Correspondence: Yong Poovorawan
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Absiract

Hepalitis C virus (HCV) genotype 6a is found frequently in Southeast Asia. In Thailand, however, genotype 6 variants may exisl
which posses a genolype | like sequence in the 5 non-coding region. In order o genotype correctly these viruses, four different
methods; INNO-LiPA assay, two RFLP assays on the core region (using different restriction enzymes) and phylogenetic analysis of
the core sequences were compared. Samples from §7 chronic HCV patients from the Netherlands and Thailand and 18 anti-HCV
positive blood danors recruited from Thailand were tested. The INNO-LiPA could not distinguish genotype 6 variants. The RFLP
methods used could not, or only in combination with 3NCR genotyping methods, identify type 6 variants. In conclusion. Tor
identification of type 6 variants at least two different regions of the HCV genome have to be analyzed (both S'NCR and core).

€ 2003 Elsevier Science B.V. Al rights reserved.

Keywords: HCV: Genotyping: RELP; INNO-LIPA; Sequencing

1. Introduction

Hepatitis C virus (HCV), a positive-stranded RNA
virus of approximately 9400 nucleotides, has been
shown to be a major ctiologic agent of parentally
transmitied non-A, non-B hepatitis (Choo el al., 1989).
Chronic hepatitis develops in approximately in 30% of
all HCV infections. whereas cirrhosis develops even-
tually in 20% of these patients (Alter et al., 1992).
Hepatocellular carcinoma, with and without cirrhosis,
has also been associated with HCV infection (De Mitri
et al.. 1995).

Sequence comparisons of viral variants from different
geographical arcas have led 1o the identification and
classification ol at least six major genotypes, many of
which contain a number ol more closely related, yet

* Corresponding author, Teb: +0602-256-4909: fax: +0662-250-4929.
E-mail address: yong peachulaac.th (Y. Poovorawan).

distinct subtypes of the virus (Simmonds et al., 1993a;
Stuyver et al., 1994). Phylogenetic analysis of complete
genomic sequences (Okamoto et al, 1992) or cven
relatively short subgenomic regions such as core, El,
NS4 or NS5, may be used for virus classification into
genotypes. The overall sequence similarities over the
complete genome are at least 91% between variants of
the same genotype, approximately 79% between sub-
types, and about 68% between different genotypes
{Tokita et al., 1994).

Il has been postulated that differences in nucleotide
sequence could result in differential activity of HCV
proteins that could alter the rate of HCV replication,
sensitivity to the antiviral activity of interferon, or
pathogenicity of the virus (Simmonds, 1995). In recent
years, substantial evidence has emerged indicating that
typing and subtyping for HCV is important clinically;
genotype | in particular, cannot be treated efficiently
with [FN-=«, while genotypes 2 and 3 respond favorably
(Tsubota et 41, 1994; Yoshioka et al., 1992). Moreover,

0166-0934/03/% - see (ront matter < 2003 Elsevier Science B.V. All rights resered.
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Upregulation of IL-10 gene expression in porcine
peripheral blood mononuclear cells by porcine
reproductive and respiratory syndrome virus

Sanipa Suradhat,' Roongroje Thanawongnuwech’ and Yong Poovorawan?

The Facully of Veterinary Science' and The Faculty of Medicine? Chulaiongkorn University,
Henri-Ounant Road, Pathumwan, Bangkek 10330, Thailand

Several lines of evidence suggest that porcine reproductive and respiratory syndrome virus
{PRRSV) may have immunomodulatory effects on the host immune system. To determine the etfect
of PRRSV on cytokine production, a muitiplex PCR was established. This allowed a semi-
quantitative analysis of [FN-y, IL-2, IL-4, IL-10 and glyceraldehyde 3-phosphate dehydrogenase
(GAPDHj) gene expression levels from porcine peripheral blood monenuclear cells (PBMCs). These

resutts showed that both live and inactivated PRRSV predominantly upregulated IL-10 gene
expression in porcine PBMCs. In addition, when PBMCs from pigs immunized previously with
classical swine fever virus (CSFV) vaccine were cultivated with the recall antigen, CSFYV, in the
presence of PRRSV, significant upregulation of IL-10 gene expression and reduction of IFN-ygene
expression were observed, These findings indicated that the presence of PRRSV in the culture

Received 9 July 2002
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could affect recall antigen response. This study implies that the induction of IL-10 production may
be one of the strategies used by PRRSY 1o modulate host immune responses.

INTRODUCTION

Porcine reproductive and respiratory syndrome (PRRS) is
caused by PRRS virus (PRRSV), an enveloped, positive-
stranded RNA virus that belongs to the family Arteriviridae
(Snijder & Meulenberg, 1998). PRRSV has been recog-
nized as one of the major aetiological agents of porcine
respiratory disease complex, which causes a serious health
problem in the pig industry worldwide (Halbur, 1998)-
Although the mechanism(s) by which PRRSV undertakes
to invade the host immune system is unclear, several
studies suggest that PRRSV may negatively modulate the
host immuine system (reviewed by Lager & Mengeling, 2000;
Molitor et al,, 1996).

PRRSV is, phenotypically, a highly variable virus. It
generally causes a persistent infection and induces a wide
range of secondary infections (Wardley et al, 1996).
Following an infection, PRRSV persists in the infected
pigs for up to 12 weeks and the infectious virus can be
shed during this stage (Wills et al., 1997). Although PRRSV
is highly contagious, virus replication appears to be limited
mainly to phagocytic cell populations, including macro-
phages and activated monocytes (Molitor er al, 1996).
However, proinflammatory cytokines were mostly unde-
tectable or minimally increased following exposure to the
virus (Van Reeth & Nauwynck, 2000). In most cases, there
is a lack of correlation between the amount of viral anti-
gen and the degree of pathological lesions, suggesting the
possibility of immune-mediated pathogenesis rather than a

direct effect of virus infection (reviewed by Lager &
Mengeling, 2000).

limmune responses to PRRSY have been studied exten-
sively and virus-specific cellular responses, including
lymphocyte proliferation, delayed-type hypersensitivity,
cytotoxic activity and cytokine production, have been
demonstrated in PRRSV-infected pigs. However, there
seemed to be a delay in the onset of these responses,
as compared to other pathogens. Cellular immune res-
ponses to PRRSV are not usually detected until 4 weeks
after PRRSV infection (Bautista & Molitor, 1997; Lopez
Fuertes et al, 1999). In contrast, the cellular immune
response to other viruses, such as classical swine fever
virus (CSFV), can be detected within a week following
virus infection (Suradhat er al, 2001). Although PRRSV
induces a strong antibody response within the first week
post-infection, neutralizing antibodies are not detected
until the fourth week after infection, long after the virus is
cleared from circulation (Yoon et al, 1995). Thus, there
appears to be a delay in the induction of cell-mediated and
humoral immune responses in PRRSV-infected pips.

Studies with regard to the role of porcine cytokines in
immune regulation in pigs have been limited by the lack
of porcine cytokine-specific immunological and biclogical
assays. Recently, knowledge of the roles of cytokines in
immunopathology and host—pathogen interactions has
increased rapidly (Wood & Seow, 1996). RT-PCR has
been shown to be a sensitive and effective method for
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MOLECULAR CHARACTERIZATION OF HEPATITIS C VIRUS (HCYV)
CORE REGION IN HCV-INFECTED THAI BLOOD DONORS

A. THEAMBOONLERS', T. CHINCHAI?, K. BEDI', P. JANTARASAMEE', M. SRIPONTONG!,
Y. POOVORAWAN"

'Viral Hepatitis Research Unit, Faculty of Medicine, Chulalongkorn University, Bangkok 10330, Thailand; *Inter-Department of
Medical Microbiology, Faculty of Graduate School, Chulalongkorn University, Bangkok, Thailand
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Summary. — In order to investigate the distribution of Hepatitis C virus (HCV) genotypes in Thailand, we
performed phylogenetic analysis based on the virus core region and in this way we identified and reliably
distinguished HCV genotypes 1-6 as well as subtypes. Among 100 plasma samples randomly selected from
blood donors positive for antibodies to HCV (anti-HCV) 90 (90%) were found positive for HCV RNA and 77
of them were subjected to nucleotide sequencing. The following types and subtypes were identified in this
group: lain 16 samples (20.8%), 1bin 14 samples (18.2%), 3a in 29 samples (37.7%), 3b in 5 samples (6.5%),
and 6a in 13 samples (16.9%). Although this study allowed identification and characicrization of HCV among
blood donors, more extensive studies are nceded 1o explore the HCV distributien in other population groups
and in other geographical regions and to exploit the virus core-based characterization of HCV for evaluation of
treatment and clinical outcome and epidemiological purposes.

Key words: HCV; virus core; blood donor; phylogenctic tree; genotype; subtype

Introduction

HCV infection, which can cause chronic liver diseases,
cirthosis and hepatocellular carcinoma, is still a major world-
wide problem with approximately 170 million (3%) people
already infected and 3—4 million de novo infected each year.
(World Health Organization, 1997)

HCV, a positive single-stranded RNA virus of approxima-
tely 9.4 kb showing structural similarities with flaviviruses
and pestiviruses, and hence closely related to Dengue, Japanese
B encephalitis and Yellow [ever viruses, has been identified
as the major etiological agent of the parenterally transmitted
non-A, non-B hepatitis (NANB, Choo ef al., 1989).

“Corresponding author. E-mail: Yong.P@chula.ac.th; fax: +662-
2564929,

Abbreviations: HCV = Hepatitis C virus; NANB = non-A, non-
B hepatitis; RFLP = restriction fragment length polymorphism;
PCR = polymerase chain reaction; RT-PCR = reverse transcription
- PCR; IVDU = intravenous drug user; LiPA = line probe assay

Upon comparing the sequences of its vanants collected
from diffcrent geographical areas, at least six major genotypes
have been identified and classified. Among these, many
contain a variety of more closely related but distinctive
subtypes of the virus (Simmonds ef al., 1993). Aitention has
been focused on clinically relevant differences in liver disease
caused by HCV, which may be attributable to infection with
different genotypes, for example, leading to patients' different
responses o the interferon therapy (Martinot-Peignoux et al.,
1998). Virus classification into genotypes may be achieved
by phylogenetic analysis of complete genomic sequences
(Okamoto et al., 1992) or genomic regions such as core, El,
NS4 or NS5. Yet, as the respective genotypes are apparently
crucial for patient management and as investigaling the
distribution of these sequences in Southeast Asia is imperative,
sequences in the core region have been amplified which led
to a reliable distinction of types 1-6 (Mellor ef al., 1996).
The core region is relatively well conserved with nucleotide
sequence similarity ranging from 8] to 88% in isolates of
different genotypes (Simmond et al., 1994). Due to the high
degree of conservation these regions have been chosen for
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Human Metapneumovirus Infection in Thai

Children

WANIDA THANASUGARN', RUJIPAT SAMRANSAMRUAIJKIT?,
PUITRA VANAPONGTIPAGORN!', NUANCHAN PRAPPHAL?, BERNADETTE VAN
DEN HOOGEN®, ALBERT D. M. E. OSTERHAUS? and YONG POOVORAWAN'

From the 'Viral Hepatitis Research Unit and ° Respiratory Unit, Department of Paediatrics. Chulalongkorn University.
Thailand. and * Department of Virology, Erasimus Medical Center. Rotterdam, The Netherlands

Humsn metapneumovirus (hVIPV) associated with clinical respiratory tract infection (RTI) in children was first isolated in the
Netherlands. Of 120 Thai paediatric patients with R1T1 examined, 5 cases (4.2%) showed detectable hiViIPY based on N-gene-
specific RT-PCR. All of them were negative for hRSV infection. Aligning the sequences with a reference strain revealed some
nucleotide differcnces, which necessilates future investigation to evaluate clinical significance and genotype variation.

Yong Poevorawan, Viral Hepatitis Research Unit, Departmemt of Pediatrics, Faculty of Medicine, Chulalonghorn University,
Bangkok 10330, Thailand ( Tel. +662 256 4909, fax. +662 256 4929, e-mail. Yong.P@chula.ac.th)

INTRODUCTION

Respiratory tract infection (RT1) is a major public health
problem that causes morbidity and mortality among chil-
dren worldwide (1, 2). The major aetiological agents of RTI
are viruses, ¢.g. human respiratory syncytial virus (hRSV),
influenza A virus, influenza B virus, human parainfluenza
virus type | -3, adenovirus and rhinovirus (3). However, in
only 60% of patients with RT1 could the causative agent be
identified (4). Recently, human metapneumovirus (hMPV), a
new human virus first described in the Netherlands, has been
isolated from children with severe respiratory tract disease
{5, 6).

hMPV is a member of the Melapneumovirus genus within
the Prenmovirinage subfamily, and belongs to the Paramyx-
wviridae family. Electron microscopy shows paramyxovirus-
like pleiomorphic particles with short envelope projections.
The nucleocapsid contains approximately 13.3 kb single-
stranded, non-segmented RNA of negative polarity (5, 6).
The genomic constellation is most closely related o avian
pueamovirus (APV) serotype C, which causes upper respira-
tory tract disease in turkeys (5, 6). The clinical symptoms of
hMPYV are similar to those of hRSV infection, ranging from
mild respiratory symploms Lo severe cough, bronchiolitis
and pneumonia (5-8). Scrological surveys in the Nether-
lands have shown that all children over the age of 5 y had
been exposed to WMPV. Moreover, the virus has been
circulating in the human population for at least 50 y (5).

In 2002, hMPV was also found in Neorth America (9),
Australia (7, 8) and the UK (4). suggesting that it is likely to
exist globally (3, 9). As commercially available diagnostic
test kits for hMPV are nol yet available, data on the
prevalence of this virus are limited. This study was designed
o investigate the prevalence of hMPV in nasopharyngeal
secrelions of infants and young children who presented with
clinical symptoms of RTI, using the reverse-transcription
polymerase chain reaction (RT-PCR).

¢ 200} Taylor & Francis. ISSN 0036-3548

MATERIALS AND METHODS

Popidtation study

120 nasopharyngeal secretions were collected from paediatric
palients with clinical symptoms of RTI. None of them was
immunocompromised or undergoing immunosuppressive therapy.
The patienis had either attended the outpatient clinic or been
admitted to the pacdiatric ward, Chulatongkorn Hospital, Bangkok,
in March 2001 to September 2002, The specimens were collected and
stored at —70°C until further testing.

Human metapnewnovivus detection

RMA extraction was performed according to the guanidine method
(10}. The RNA pellet was resuspended in [0 uf diethylpyrocarbo-
nate-treated sterile water {Dep-C water) and directly used as a
template for complementary DNA (cDNA) synthesis. The RNA
template was added 10 20 pl cDNA reaction mixture containing 250
mM Tris- HCI (pH 8.3), 375 mM KCI, 15 mM MgCls, 50 mM DTT,
[0 mM dNTP, 20 U R Nase inhibitor (Promega, W1, USA)and 25U
multireverse transcriptase (Promega), and incubated at 37°C for | h.

Al the time of the study, 1 virus sequence criginating from the
Netherlands had been published in GenBank, on which the de nove
primer design was based. Two pairs of oligonucleotide primers, 10
pmaol each, specifically designed to amplify regions in the nucleo-
protein {N) gene {GenBank accession no. AF371337) were used for
nested PCR. The primer sequences were: 5 ACG GGG TAG AGA
AGA GCT GG ¥ [nucleotides {n1) 389 408] for the outer forward
primer MPVP F, 3 GCA AAG TTG GGA CAG TTG GC 3 (m.
985-1004) for the outer reverse primer MPVP R, 5° GCA TCA
ACC ATA GAA GTG GGA C 3 (al. 556 577) for the inner
forward primer MPVN F, and GCA TTG TTT GAC CGG CCC
CA 3 (nt. 795-814) for the inner reverse primer MPYN R.

The first PCR amplification round was performed in a total
volume of 50 pl containing both outer forward and reverse primers,
10 mM Tris—~HCI (pif 8.8), 50 mM KCI, 1.5 mM MgCl;, 2 U Tug
polymerase (Finnzymes, CA, USA} and 10 mM dNTP. The PCR
conditions comprised | initial denaturation cycle at 94°C for 1 min,
followed by 35 cycles at 94°C for 1 min {denaturation), 54"C for |
min (primer annealing), 72°C for 1 min {extension) and a final
extension step at 72°C for 7 min. The {irst round PCR product was
further amplified using the inver sense and anti-sense primers.
Otherwise, the conditions were identical to those applied in the [irst
round. The second round PCR products were separated by

DOL: 10.1080/00365540310000094
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CASE REPORT

Varicella Infection in a Pediatric AIDS
Patient Presenting as Umbilicated

Papules

Jutamas Umpuchineewan', Siriwan Wananukul!, Kamol Sakulwira® and Yong Poovoravan®

Varicella (chickenpox) is
caused by the varicella-zoster virus
(VZV). It occurs most often in chil-
dren younger than 10 ycars of age.
In normal children, its syslemic
symptoms are usually mild; serious
complicalions arc extremcly rare.
Immunocompromised patients, with
cither primary or recurrent (zoster)
infection, arc at incrcased risk of
severe disease.™ In human immuno-
deficiency virus infection, during
profound immunosuppression, the
primary infection with varicella-
zoster virus may manifest as an
atypical form. We report varicella
in a girl, with acquired immunodefi-

_ ciency syndrome, presenting as um-
bilicated papules. Only 4 cases of
varicella-zoster virus infection pre-
senting as umbilicated papules have
been reported.’®  The diagnosis of
varicella-zoster virus infection was
confirmed by detection of herpesvi-
rus DNA from the lesion and dif-
ferentiation from other herpesvi-

SUMMARY An 8-year-old girl with acquired Immunodeficiency syndrome

presented with fever and alteration of consclousness.

She had a history of

persistent cryptococcal meningitis. She developed multiple discrete umbili-
cated papules that resembled cutaneous cryptococcosis on the second day
of admission. Skin biopsy revealed an ulcer with a wedge-shaped necrosis
of the dermis. The edge of the ulcer showed intracellular edema, margina-
tion of nucleoplasm and multinucleated cells, consistent with herpes infec-
tion. The diagnosis of varicella-zosler virus infection was confirmed by the
idenilfication of herpesvirus DNA from the lesion and differentiation from
other herpesviruses by rastriction fragment length polymorphism $RFLP)
methed. Intravenous acyclovir was glven at a dose of 500 mg/m’, threo

2 weeks.

= times daily for 14 days which resulted in resolution of the skin lesions within

ruses by restriction {ragment Icné;m
polymorphism (RFLP) method.>

CASE REPORT

An 8-ycar-old girl had ver-
tical transmission of LIV infection.
She received d4T and ddl for 2
years, but had to discontinue the
medication 4 months prior o ad-
mission due 1o severe bone marrow
suppression, confirmed by bone
marrow aspiration. Three months
before this admission, she was ad-

mitted to the hospital due to crypto-
coccal meningitis, and was treated
with intravenous ampholericin B
for 78 days, which resulled in some
clinical improvement. However, she
still had persistent cryptococcal anti-
gen in her cercbrospinal fhad. During

From Ihe 'Department of Pediatrics, Facully
of Medicine, Chulalongkorn Universily, ‘De-
pariment of Velerinary Anatomy, Facully of
Veterinary Sclence, Chulalongkom Univer-
sy, *Viral Hepatitis Research Unit, Faculty
of Medicine, Chulalongkorn University, Bang
kok, Thailand.
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SEN Virus Infection and the Risk of Hepatocellular
Carcinoma: A Case-Control Study

Pisit Tangkijvanich, M.D., Apiradee Theamboonlers, B.Sc., Maturapod Sriponthong, B.Sc.,

Pinit Kullavanijaya, M.D., and Yong Poovorawan, M.D.

Department of Biochemistry, Viral Hepatitis Research Unit, Department of Pediatrics, and Department of

Medicine, Chulalongkorn University, Bangkok, Thailand

OBJECTIVE: Hepatitis B virus (HBV) and hepatitis C virus
(HCV}) are major risk factors for hepatocellular carcinoma
(HCC). The role of a novel DNA virus, designated SEN
virus (SENV), in the ctiology of liver cancer remains to be
established. The aim of this study was to evaluate the
association between SENV infeetion and the risk of HCC by
conducting a hospital-based, case—control study among
Thai patients.

METHODS: Eighty-six patients with HCC were enrolied and
matched individually to a control according to sex, age (*
5 yr), and geographic background. The presences of HBV
DNA, HCV RNA, and SENV DNA in stored serum samples
were detected with the use of semi-nested polymerase chain
reaction amplification.

RESULTS: Individuals who were infected with SENV did not
have increased risk of developing HCC (OR = 1.49, 95% CI
= 0.50-4.42). In contrast, those who were positive for
HBV markers (hepatitis B surface antigen and/or HBV
DNA) or HCV markers {anti-HCV and/or HCV RNA) had
significant risk for HCC (OR = 1991, 95% CI = 8.26-
47.98 and OR = 7.97, 95% CI = 2.15-29.54, respectively).
Moreover, coinfection with SENV did not further increase
the risk of HCC among patients infected with HBV and/or
HCV.

CONCLUSION: Our data suggest that, unlike chronic HBV or
HCV infection, SENV infection is not a nisk factor for
developing HCC in Thai populations. (Am J Gastroenterol
2003;98:2500-2504. © 2003 by Am. Coll. of Gastroenter-

ology)

INTRODUCTION

Hepatocellular carcinoma (HCC) is one of the most com-
mon cancers worldwide, particularly in sub-Saharan Africa
and Southcast Asia, where its prevalence is high (1). In
Thailand, HCC is the most common malignant tumor, with
an incidence of 6.8 per 100,000 in men and 2.3 per 100,000
in women per year (2). Various risk factors have been
associated with the development of HCC, such as dietary
exposure to aflatoxin, heavy alcohol consumption, and
chronic infection with hepatitis viruses, in particular hepa-

titis B virus (HBV) and hepatitis C virus (HCV) (3). Epi-
demiological studies indicate that the relative roles of these
two viruses in hepatic carcinogenesis vary considerably
among different populations. In China and Southeast Asia,
for examples, HBV is considered a primary risk factor for
HCC. Conversely, HCV plays an important role in the
development of liver cancer in Japan and Europe (4). How-
ever, there are a significant number of HCC cases for which
the etiology remains unknown, suggestive of the existence
of additional causative agents,

The recently discovered SEN virus (SENV) is a single-
stranded DNA virus of approximately 3600-3900 nucleo-
tides that belongs to the Circoviridae family (5, 6). So far,
cight distinct genotypes of SENV (A-H), which share 40—
50% sequence homology, have been identified. Among
them, it has been shown that two SENV genotypes
(SENV-D and SENV-H) are significantly associated with
transfusion-associated non-A-E hepatitis (7). Also, these
genotypes were more frequently detected in patients with
chronic liver disease and HCC than in healthy adults (8, 9).
Despite its high prevalence among patients with liver dis-
ease and HCC, the cxact role of SENV infection in the
etiology of liver cancer remains unclear. In fact, most in-
formation on SENV prevalence and its clinical association
comes from case series, in which their confounding effects
from selection bias could not be excluded. However, case~
control studies on the association between SENV infection
and the risk of HCC have never been performed.

The aim of the current study was, therefore, to evaluate
the association between SENV infection and the risk of
HCC by conducting a hospital-based, case—control study
among Thai patients, We also assessed the interactive roles
of this novel virus together with HBV andfor HCV infec-
tions in HCC causation.

MATERIALS AND METHODS

Parients

Stored serum samples obtained from 86 patients with diag-
nosed HCC who were admitted to the Department of Inter-
nal Medicine, Chulalongkorn University, Bangkok, Thai-
land, between March, 1998 and September, 1999 were used
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Serum Hepatocyte Growth Factor and Clinical OQutcome
in Biliary Atresia

By Paisarn Vejchapipat, Apiradee Theambooniers, Rapeepan Chackhonchai, Voranush Chongsrisawat,
Soottiporn Chittmittrapap, and Yong Poovorawan
Bangkok, Thailand

Purpose: Bitiary atresia (BA)} remains one of the most intrac-
table liver diseases leading to liver fibrosis. Serum hepato-
cyte growth factor {(HGF) has been shown t¢ increase in
cirrhotic patients. The aim of this study was to investigate the
possible role of HGF in BA,

Methods: Serum levels of HGF were determined using an
enzyme-linked immunosorbent assay from 28 BA patients
and 25 healthy children. The patients were categorized into 3
groups according to their clinical cutcomes (goed, fair, and
poor): group A (good), jaundice-free patients {TB < 2.0
mg%); group B {fair), patients with mild to moderate jaundice
{TB, 2 to 10 mg%); and group C (poor}, patients with marked
jaundice (TB > 10 mg%). Unpaired ¢ test and analysis of
variance [ANOVA) with post-hoc tests were used. Data were
expressed as mean and SEM.

Results: Serum HGF levels in BA patients were higher than
the controls {P = .02}, Subgroup analysis found that there
were 12 patients in group A, 8 patients in group B, and 8
patients in group C. The mean age of patients in groups A, B,

and C were 5.34 + 0.52, 7.45 * 1.98, and 5.49 + 1.57 years
{P > .05). Serum HGF in controls and groups A, B, and C were
0.24 * 0.03, 0.28 * 0.04, 0.36 * 0.09, and 0.56 * 0.07 ng/mL,
respectively, Serum HGF levels in BA patients with poor
outcome were higher than patients with good outcome (P =
.02}, There was no difference in serum HGF of BA patients
with fair outcome compared with other groups.

Conclusions: Serum HGF is elevated in BA. Furthermore, BA
patients with poor outcoeme have significantly elevated HGF
compared with patients with good outcome. Serum HGF
levels may be predictive of prognosis with respect to the
progression of liver dysfunction. However, the results of HGF
in patients with fair outcome are Inconclusive, probably
hecause of the small sample size. Further studies are needed
to elucidate the detailed mechanisms.

J Padiatr Surg 39:000-000. © 2004 Eisevier Inc. All rights
raserved.

INDEX WORDS: Biliary atresia, hepatocyte growth factor.

ILIARY ATRESIA (BA), the absence of patent
extrahepatic bile ducts, still remains one of the
most intractable liver diseases in children. When patients
with BA are left withoul any surgical management, the
majority will die of hepatic decompensation, esophageal
variceal bleeding, or infection.' 2 Currently, it is accepted
that hepatic porloenterostomy or Kasai operation at the
early age is indispensable to the successful management
of infants with BA,? especially in countries in which a
liver transplantation program is not widely established. A
wide spectrum of the results of Kasai operation has been
published. According to a report from Japan, of more
than 900 patients who underwent the surgical correction,
59% of patients were jaundice free, 21% had their
jaundice decreased, whereas in 20% jaundice persisted.*
Hence, despite Kasai operalion, a number of patients
wilh BA finally have end-stage cirrhosis caused by pro-
gressive hepatic fibrosis.'** However, the exact cause of
the fibrosis or cirrhosis in BA patients is still unclear,
During the last 15 years, hepatocyte growth factor
(HGF) has been identified as the most potent mitogen for
primary hepatocytes.® The eifects of HGF are mediated
by a specific receplor encoded by the c-met proto-onco-
gene.® HGEF has subsequently been shown to be a mul-
tifunctional cytokine. The functional properties of HGF

Journal of Pediatric Surgery. Vol 39, No 7 (July}, 2004: pp 000-000

include regeneration, antifibrosis, and cytoprotection.’
Recently, HGF has been clarified to have an antifibro-
genic property in dimethylnitrosamine-induced hepatic
fibrosis in rats.® It has been shown that serum HGF levels
increased in patients with damaged liver® including he-
patic resection'? and liver tumors after chemolherapy.''

Currently, there is little information available regard-
ing the role of HGF in the pathophysiology of BA.
Because progressive hepatic fibrosis is an important
development in patients with BA together with the pos-
sible role of HGF in fibrogenesis, there may be some
links between the pathophysiology of BA and the levels
of serum HGF. The aims of the study were to evaluate
the serum HGF levels in BA patients and to investigate
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versity, Bangkok, Thailand.
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Seroprevalence of Cytomegalovirus
Infection in Children Born to HIV-1

Infected Women

Sasithorn Likitnukut', Parvapan Bhattarakosol® and Yong Poovorawan'

Cytomegalovirus (CMV) is
a DNA virus and member of the
Herpesviridae family. The virus is
ubiquitous and commonly infects
persons of all ages worldwide. The
prevalence of the infection, .which
increases with age, is higher in de-
veloping countries especially among
the lower socioeconomic population
than in the more developed ones. A
study on the prevalence of CMV
antibodies revealed a seroconver-
sion rate of 83.7% in Thai children
below the age of sixteen years, and
70.7% to 100% in adult blood do-
nors and pregnant women."* Most
CMV infections are inapparent, but
this virus can also cause a2 number
of clinical illnesses that vary in se-
verity from mild to fatal. In normal
immunocompetent persons, the in-
fection is occasionally character-
ized by a mononucleosis-like syn-
drome. Among immunosuppressed
individuals, including recipients of
transplants and patients with acquired
immunodeficiency syndrome (AIDS),
a variety of clinical symptoms may

SUMMARY Cytomegalovirus (CMV) Is a frequent oppertunistic Infectious
agent in children infected with human immunodeficiency virus type 1 (HIV-1).
It has been implicated as a factor In the progression of HIV-1 disease. The
aim of the present study was to avaluate the prevalence of CMV infection in

" Thai children born to HIV-1 Infected women. The pravalence of CMV Infection

was 13, 89 and B4% in HIV-infected children and 9, 61 and 75% in HIV unin-
fected at age ranges of 0-12, 13-36 and 37-79 months, respectively. The
prevalence of CMV infection was significantly different between HIV infectad
children (89%) and HIV uninfected (61%) at the age of 13-36 months (p < 0.05).
The presence of CMV IgM in some children of age < 1 year suggested that
CMV infection could occur early in life. Early co-infection may bo important
as they remain a risk factor for reactivation of latent CMV infection through-
out the course of tha HIV diseazes. Clinical monitoring and appropriate work
up may ba of benefit in the early diagnosis and treatment of CMV disease.

manifest during primary CMY in-
fection or reactivation. Pneumonia,
retinitis and gastrointestinal dis-
cases are common and can be fa-
tal.® CMV-infection has been im-
plicated as a cofactor in the pro-
gression of HIV-1 disease. Our ob-
jective was to determine the preva-
lence of CMV infection in Thai
children born to HIV-l infected
women.

MATERIALS AND METHODS

Patient population
One hundred and sixty chil-

dren born to HIV-1 infected women
who were receiving health care ser-
vices at Chulalongkorn Memorial
Hospital between October 1993-July
1998 were studied. The patients
were recruited after informed con-
sent was obtained from their par-
ents. After reviewing their clinical
status and the diagnosis of HIV in-
fection, these children were catego-
rized into HIV-infected children, and
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The Effect of Phenobarbital on the Accuracy of Techne-
tium-99m Diisopropyl Iminodiacetic Acid Hepatobiliary
Scintigraphy in Differentiating Biliary Atresia from Neo-
natal Hepatitis Syndrome “

PRAKAT CIHAREARNRAD, MD*, **, VORANUSH CHONGSRISAWAT, MD*,
SUPATPORN TEPMONGKOL, MD***, YONG POOVORAWAN, MD#*
Abstract

Biliary atresia (BA) and neonatal hepatitis syndrome (NHS) are major causes of cholestatic
jaundice in infancy. Technetium-99m diisopropyl iminodiacetic acid hepatobiliary scintigraphy (®Tc-
DISIDA scan) is widely used in the differentiation of these two entities. The objective of this sludy
was 10 cvaluate the effeet of phenobarbital premedication on the accuracy of ™ Te-DISIDA scan.
Ninety-five cholestatic infants (38 females and 57 males) with an age range of 2 wecks 10 4 monlhs
(mean 2.1 mo) who underwent ®=Tc-DISIDA scan testing were retrospectively reviewed. The patients
were divided into 3 groups according to the history of phenobarbital administration prior to *™Ttc-
DISIDA scan examination. Group | (n = 48), group 2 (n = 29), and group 3 (n = I8) reccived pheno-
barbital at the dosage of 5 mg/kg/day for at least 5 days, less than 5 mg/kg/day or less than 5 days,
and no premedication, respectively. The accuracy of ™ T¢-DISIDA scan in differentiating BA from
NIIS in group 1, 2, and 3 was 72.92 per cent, 89.66 per cent, and 100 per cent, respectively. No signi-
ficant difference was secn between the patients who received and did not receive phenobarbital in terms
of age al presentation, age at onget of jaundice, and liver function tests. In conclusion, phenobarbital
therapy may not be necessary prior to ®™Tc-DISIDA scan examination in the evaluation of cholestatic
infants and thus a delay in diagnosis and surgical therapy of BA can bg avoided.

Key word : Scimtigraphy, Phenobarbital, Biliary Auesia, Neonatal Hepatitis
CHAREARNRAD P, CHONGSRISAWAT V,

TEPMONGKOL S, POOVORAWAN Y
J Med Assoc Thai 2003; 86 (Suppl 2): S189-5194
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Orangutan herpesvirus

Sakulwira K, Theamboonlers A, Oraveerakul K, Chaiyabutr N,
Bhattarakoesot P, Poovorawan Y. Orangutan herpesvirus. J Med Primatol
2004; 33:1-5, © Blackwell Munksgaard, 2004

Abstract: A male orangutan suffered from ulcers at the buccal mucosa.
We obtained swab fluid from the base of both vesicles and ulcers and
collected blood for further separation into serum, plasma and periphera
blood mononuclear cells (PBMC) for detection of antibody to herpesviru
by serology and herpesvirus DNA by polymerase chain reaction (PCR)
using consensus degenerate primers. Serology was positive for human
EBV IgG but negative for Epstein-Barr virus (EBY) immunoglobulin
(IgM), as well as for both human cytomegalovirus and herpes simplex
virus IgG and [gM. Upon PCR, we obtained a 232-bp product of virus
DNA from PBMC, but not from lesions, serum or plasma. We confirmed
the positive result by direct sequencing and compared the nucleotide
sequence with other nucleotide sequences applying the BLAST program
from GenBank. The sequence was similar to Iymphocryptovirus of
macaque (93%), marmosect (93%), gorilla (90%) and human EBV (90%).
We aligned this sequence with other sequences in GenBank and
performed phylogenetic analysis, showing that it probably belongs to the
gammaherpesvirus group.

Copyright © Blackwell Munksgacrd, 2004
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Introduction

Epstein—Barr virus (EBV) is a gammaherpesvirus
associated with malignant diseases in humans.
EBV is associated with the development of Bur-
kitt’s lymphomas, B cell lymphomas in immuno-
suppressed hosts, nasopharyngeal carcinoma,
Hodgkin’s disease and gastric carcinomas. EBV
infection is typically initiated by transmission via
oral secretions, virus replication in the oropharynx,
and infection of peripheral blood B lymphocytes
[10]. Thereafter, EBV persists as a latent infection
in a small fraction of B lymphocytes and replicates
sporadically at low levels in the oropharynx.
Latent EBV infection is generally asymptomatic
but can lead to lymphoproliferations and lympho-
mas when individuals are imumunosuppressed,

either due to congenital immunodeficiencies,
medication received after transplantation or
human immunodeficiency virus infection [18).
Most Old World non-human primates, such as
macaques, baboons, chimpanzecs and apes, arc
infected with herpesviruses of the same subgroup
[tymphocryptovirus (LCV)] as EBV [1, 5] and
could provide a model for EBV infection. Like
humans, almost all Old World primates have been
naturally infected with their endogenous LCV by
adulthood, have LCV-infected B cells in the
peripheral blood and maintain serum antibody
responses for life [6). These antibodies cross-react
with EBV antigens and can be used to identify
LCV infection in non-human primates [3, 8, 11].
Epstein—Barr virus-related herpesviruses or LCY
genera are known to naturally infect both Old and
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Serum Hyaluronan: A Marker of Liver
Fibrosis in Patients with Chronic Liver

Disease

F3it Tangkijvanich’, Prachya Kongtawelert®, Peraphan Pothacharoen?, Varocha Mahachai®,
Pongspeera Suwangool* and Yong Poovorawan®

Chronic liver disease of any
etiology may lead to the develop-
ment of liver fibrosis and cirrhosis.
Liver fibrosis is characterized by
increased deposition and altered
composition of extracellular matrix
{ECM) components in the portal
tracts, around central veins or in
perisinusoidal spaces.! The pro-
gresssive accumulation of ECM dis-
torts the liver architecture and con-
sequently compromises hepatocyte
function, causing life-threatening
complications such as variceal
bleeding, ascites and liver failure.
Currently, liver biopsy remains the
standard method of assessment of
liver fibrosis and cirthosis. How-
ever, the use of liver biopsy in
clinical practice has several limita-
tions, such as hemorrhage, discom-
fort, sampling error and the cost of
hospitalization. Therefore, several
biochemical techniques have been
studied as surrogate makers of liver
fibrosis, which would obviate or
greatly reduce the need of liver bi-
opsy. These biochemical markers

SUMMARY The aim of this study was to evaluate the ciinical significance of
serum hyaluronan (HA} as a marker of liver fibrosis in patients with chronic
liver disease. Serum HA was measured by an ELISA-based method in 28
patfents with chronic hepatitis (CH), 43 patients with liver cirrhosis (LC), 57
patients with hepatocellular carcinoma (HCC) and 60 healthy controls. Mean
serum HA concentration in patients with LC was 1,376.80 % 2,568.85 ng/mi
which was significantly higher than those in patients with CH, HCC and the
controfs {575.93 + 732,58, and 426.36 1 687.33, and 117.86 1 311.11 ng/ml,
respectively). Based on a ROC curve analysis, a cut-off peint of 354 ng/mi
discriminated between LC and other groups with a sensitivity, specificity
and accuracy of 82.4%, 78.2%, and 80.2%, respectively. Mean HA concen-
trations were correlated with the degree of liver fibrosis, but not the grade
of necroinflammatory activity. In patients with LC, the mean serum HA leve!
was significantly increased in the Child C group (3,977.96 £ 4,906.21 ng/ml)
in comparison with the Child B and A groups {1,002.63 + 448.55, and 537.90
424.16 nglml, respectively). We conclude that serum HA concentrations re-
flect the extent of liver fibrosis and severity of cirrhosis. Thus, serum HA
can be a diagnostic marker of liver fibrosis and cirrhosis in patients with

chronic liver disease.

n

include products of collagen syn-

thesis or degradation {e.g. type III"

procollagen peptide, type IV colla-
gen 78 domain), and serum levels of
enzymes involved in matrix turn-
over (e.g. tissue inhibitor of metal-
loproteinases). The ECM glycopro-
teins and proteoglycan/glycosami-
noglycan such as fibronectin and
hyaluronan have also been exam-
ined.™?

Hyaluronan (hyaluronic
acid, HA}, ubiquitously distributed
in the extracellular spaces, is a linear
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Role of serum total sialic acid in differentiating cholangiocarcinoma

from hepatocellular carcinoma
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Abstract

AIM: This study was designed to evaluate the clinical
application of serum total sialic acid (TSA) in the diagnosis
of cholangiocarcinoma (CCA).

METIIODS: Serum TSA was determined by periodate-
resorcino! microassay in 69 patients with CCA, 59 patients
with hepatocellular carcinoma (HCC), 37 patients with
arrhosis, 61 patients with chronic hepatitis and 50 healthy
blood donors.

RESULTS: The mean serum TSA concentration in CCA
(2.4140.70 mmol/L) was significantly higher than those of
HCC, cirrhasis, chronic hepatitis and healthy blood donors
(1.410.37 mmolfL, 1.1320.31 mmol/L, 1.16+0.26 mmol/
L, and 1.1040.14 mmol/L, respectively; P<0.001). Based
on ROC curve analysis, a cut-off point of 1.75 mmal/L
discriminated between CCA and HCC with a sensitivity,
specificity and accuracy of 82,6 %, 83.1 %, and 82.8 %,
respectively.

CONCLUSION: Based on our results, serum TSA would be a
useful marker for the differential diagnosis of CCA from HCC.

Kongtawelert P, Tangkijvanich P, Ong-Chai S, Poovorawan
Y. Role of serum total sialic acid in differentiating
cholangiocarcinoma from hepatocellular carcinoma. World 1
Gastroenterol 2003; 9(10): 2178-2181

http:/fwww.wignet.com/1007-9327/9/2178.asp

INTRODUCTION

Cholangiocarcinoma (CCA) constitules a common primary
liver cancer in Soulheast Asia where the liver fluke,
Opisthorchis viverrini, is endemict). Most patients with CCA
arc diagnosed at advanced stages, therefore, treatment of the
cancer is usually palliative and the prognosis is poort?,
Currently, there is no * gold standard” tumor marker for the
diagnosis of CCA. This is particularly remarkable for early
detection of the tumor itself, for screening of the high-risk
groups, and for difTerentiating CCA from hepatocellular
carcinoma (HHCC), another primary liver cancer which is common

in Southeast Asia and frequently associaled with chronic
hepatitis B or CP). Among the available serum tumor markers,
the most commeonly usced is a high-molccular-weight glycolipid,
carbohydrate antigen 19-9 (CA 19-9). CA 19-9, however/is not
a sensilive or specific tumor marker for CCA. Aga single
diagnostic test, CA 19-9 increases in approximat€ly 65 % of
liver fluke-associated CCAY. Elevated concentrations of this
marker have also been observed in patients with a variety of
gastrointestinal cancers, as well as benign cholestasis and
acute cholangitis®. As a result, a more sensitive and specific
scrum marker for the diagnosis of CCA is considered necessary.

Sialic acid, a class ol important ketoses that contain nine
carbon atoms, is an acctylated derivative of neuraminic acid (2-
keto-5-amino-3, 5-dideoxy-D-nonulosonic acid ™. The unique
siructural features of this molecule, which includes a negative
charge owing toa carboxyl group, enable it to play an important
role in cellular functions, such as ccll-to-cell recognition and
transformation to malignancy!. Elevated levels of serum total
sialic acid (TSA) have been reported in patients diagnosed
with various cancers such as lymphoma, malighant melanoma,
lung cancer and gastrointestinal cancers®®), Recently, it has
been shown that most paticnts with CCA have an elevated
concentration of serum TSA, and deictimination of this marker
yields high diagnostic values that differentiate between CCA
and benign hepatobiliary discases!", Howcever, the diagnostic
role of the serum marker in discriminating CCA from HCC has
never been verificd.

‘Therefore, the aim of this study was to usc a simple 1cchnique
(microassay) to determine the clinical application of serum
TSA in the diagnosis of CCA by comparison with HCC and
other chronic liver diseascs including chronic hepatitis and
cirrhosis.

MATERIALS AND METHODS

Subjects

Sera for the measurement of TSA levels were obtained from 5
groups of subjects who were attending King Chulalongkom
Memorial Hospital and Udonthani Hospital from January 1998
1o July 1999.

Group | consisted of 50 adult healthy blood donors as
control subjects.

Group 2 consisted of 61 patients with chronic hepatitis
which was diagnosed based on histopathology.

Group 3 consisted of 37 patients with cirrhosis. The
diagnosis of cirrhosis was based on histopathology and/or
clinical features such as the presence of ascitcs, or esophageal
varices.

Group 4 consisted of 59 patients with HCC. The diagnosis
of HCC was based on histopathology and/or imaging
techniques combined with serum alpha-fetoprotein levels above
400ng/ml.

Group 5 comprised 69 patients with CCA. All paticnts in
this group werc residents of Thailand® s northeastern provinees
where O. viverrini was endemic. The peripheral type CCA was
diagnoscd bascd on liver tumor features detected by
ultrasound/CT scan and confirmed by histology. Criteria for
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Abstract

AIM: Inflammatory fibroid polyp (IFP) is a rare benign lesion
that may occur throughout the digestive tract. IFP Is more
commonly found in the antrum of the stomach in particular.
It mostly affects adults at the average age of 60 years. These
polyps are able to cause abdominal pain, gastrointestinal
bleeding, intestinal obstruction or intussusception. In this paper
we report a case of gastric IFP with unusual presenting features,

METHODS: A child with gastric IFP was described and the
literature was reviewed.

RESULTS: A 4-year-old girl presented with fever for 2
months, arthralgia of knees and ankles, iron deficiency
anemia, and hypoalbtminemia. Her stool examination was
positive for oocult bloed. The upper gastrointestinal study
demonstrated a large lobulated mass at the upper part of
gastric body. Partial gastrectomy en bloc with this S5cmx8 cm
mass was subsequently performed. Pathological examination
was consistent with IFP. Following the mass excision, her
fever abruptly declined and disappeared together with
anemia and arthralgia. She remained asymptomatic and the
abdominal ultrasonography performed at the 24-month
follow-up demonstrated no recurrence of the tumor.

CONCLUSION: The etiopathogenesis of IFP stili remains
undear. The presence of IFP throughout the gastrointestinal
tract and its variable dinical appearances make it difficult to
diagnose. The inflammatory symptoms found in this patient
suppoit the hypothesis of inflammatory benign lesions of IFP.

Chongsrisawat V, Yimyeam P, Wisedopas N, Viravaidya D,

Poovorawan Y. Unusual manifestations of gastric inflammatory

ggaoidﬁgon in a child. World J Gastroenterol 2004; 10(3):
-4

http:/fwww.wijgnet.com/1007-9327/10/460.asp

INTRODUCTION

Gastric neoplasms are exceedingly rare in children. Murphy
et al. reviewed | 403 pediatric gastric pathology reports and
found only 3 benign gastric tumors!", Attard ef al. reported

hypetplastic-inflammatory polyp was the most common gastric
polyps (42%) found in pediatric population!®.

Inflammatory fibroid polyp (IFP) is a solitary polypoid or
sessile lesion with an inflammatory basis. it is a rare benign
lesion that may occur throughout the digestive tract, but is
most often seen in the stomach {approximately 80%)CL IFP in
the stomach is usually located in the antrum or prepyloric
region!®). In large retrospective studies of gastric polyps,
3.1-4.5% were found to be IFP®7). {t is slightly more common
in women {female:male ratio 1.6: 1), 1t is found in all age
groups, although not often in children, and its maximal
incidence is in the sixth decade!”. The symptomatology is
determined by its site. In the stomach, it causes pyloric
obstruction, and often in the small bowel, intussusception
which is the most common presentation in children.

We report a case of gastric [FP who presented with prolonged
fever, arthralgia, hypoatbuminemia, and iron deficiency anemia.
Surgical excision led to a complete resolution of those symptoms.

CASE REPORT

A 4-year-old girl presented with high fever for 2 months, arthralgia
of knees and ankles, and anemia that required multiple packed
red cell transfusions. The lowest hemoglobin was 3.9 g/dL. A
provisional diagnosis of juvenile rheumatoid arthritis was made.
She was treated with aspirin and prednisolone, but had no
improvemet. Later she was referred to our hospital in June 2001.
On her admission, the patient’ s weight was 15 kg (25"
percentile for gender and age). Physical cxamination revealed
pale conjunctivae, pitting edema of both legs, the rest was
unremarkable. Laboratory tests after multiple blood transfusions
showed a white blood cell count of 41 400/mm’?, 76% PMNs,
16% lymphocytes, 6% monocytes, and 2% atypical
lymphocytes; hemoglobin was 11.4 g/dL (MCV 76 fL, MCH
21.1 pg, MCHC 27.9 g/dL, RDW 21.2%)}, and platelet count
was 684 000/mm’. Stool occult blood was positive. Serum
albumin and globulin were 2.1 g/dL and 3.2 g/dL, respectively.
Anti DNA, ANA, ANCA, anti Smith, theumatoid factor,
VDRL and LE cell were negative. },C was 176.9 mg/dL. ESR
was 82 mm/h. Culture of blood, urine, stool, and bone marrow
aspirate were negative. Upper GI series demonstrated a large
lobulated mass at the upper part of gastric body (Figure 1).

Figure 1 A large lobulated mass at the upper part of gastric
body (arrow head} shown by radiography.
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Abstract

Background: As a result of declining hepatitis A endemicity in Thailand, an increasing number of children and adolescents have become
susceptible to hepatitis A virus (HAV) infection. Objective: The present study was aimed at both investigating the clinical features and
determining molecular characterization of HHAV during an outbreak, which occurred in a childeare center located in a suburban area of Bangkok
between November 2002 and February 2003, Methods: Serum samples obtained from all children in the center were tested for anti-HAV IgG
and anti-HAV [gM. Testing for HAV-RNA was performed in sera, saliva and stool samples by the reverse transcription-polymerase chain
reaction (RT-PCR) with primers located at the VP1-2A region. To further characterize the HAV genotype serum derived HHAV-RNA-positive
PCR products were sequenced. Results: Anti-HAV IgG and anti-HAV IgM were detected in 74 and 70 of 112 children in the center, respectively.
Among those positive for anti-HAV IgM, 65 cases were asymptomatic, while five children had acute clinical hepatitis. The ratio between
symptotnatic and asymptomatic children was 1:13. Among the asymptomatic cases, 31 (47.7%) displayed biochemical hepatitis with elevated
alanine aminotransferase (ALT) levels. All the isolates from this outbreak were found to be of subgenotype IA, which showed a high level of
sequence homology with previous Thai isolates. HAV-RNA could not be detected in saliva, but was found in stool for at least 3 weeks after
initial diagnosis of clinical or biochemical hepatitis. Conclusion. Because of the infection’s characteristically asymptomatic spread, hepatitis
A poses an increased risk to childcare centers. The presence of a single sub-genotype indicates that this HAV strain has been predominantly
circulating in Thailand.
© 2004 Published by Elsevier B.V.

Keywords: Hepatitis A; HAV; Outbreak: Childcare center

1. Entroduction to the infection has increased and major outbreaks caused

by contaminated water and food have been periodically re-

Hepatitis A virus (HAV) infection has been a major pub-
lic health problem in many developing countries world-
wide (Cuthbert, 2001). In ‘Thailand during the previous two
decades, HAV infection has undergone a remarkable re-
gression from high to intermediate endemic levels. This
shifting cpidemiology of hepatitis A has been attributed to
general improvements in hygiene, living standards and so-
cioeconomic progress (Poovorawan et al., 2002). As a re-
sult, the proportion of children and adolescents susceptible

* Comesponding author, Tel.: +66 2 2564909; fax: +66 2 2564929,
E-mail address: yong.p@chula.ac.th (Y. Poovorawan).

1386-6532/$ - sce front matter © 2004 Published by Elscvicer B.V,
doi: 10.1016/1.jcv.2004.04.008

ported (Poovorawan ct al., 2000). For instance in 1992, an
outbreak caused by comtaminated drinking water occurred
among schoolchildren in a province in southern Thailand
(Sinlaparatsamee et al., 1995). Between September 2001
and April 2002, two more recent major commugity out-
breaks occurred in another province in southem Thailand
(Theamboonlers et al., 2002).

HAV is a 7.5kb positive-stranded RNA virus belonging
to the Picornaviridae family (Yokosuka, 2000). The virion
comprises three functional regions namely, Pi, P2 and P3.
The P1 region encodes the structural proteins VP1, VP2,
VP3, and putative VP4, while the P2 and P3 regions en-
code nonstructural proteins associated with viral replication
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Abstract

Hepatitis B virus (HBV) genotype and HBV DNA levels have been implicated in clinical evaluation and prognosis of patients with chronic
HBYV infection. The aim of the present study was to develop a rapid and sensitive method for simultancous HBV DNA quantitation and
differentiation between HBV genotypes B and C in a single-step reaction by real-time PCR and melting curve analysis using SYBR Green
T fluorescent dye. The genotypes obtained by this method were compared with those examined by PCR-RFLP and direct sequencing on 52
serum samples of patients with chronic HBV infection. Using the results obtained by direct sequencing and phylogenetic analysis as the
reference, the accuracy of HBV genotyping by PCR-RFLP and melting curve analtysis was 90.38 and 92.31%, respectively. The geometric
mean of HBV DNA levels was 3.42 x 10°,2.10 x 105, 1.19 x 10° and 3.10 x 10* copies/.l in asymptomatic carriers, patients with chronic
hepatitis, cirthosis and hepatocellular carcinoma, respectively. It is concluded that this method has the advantages of rapidity, reproducibility
and accuracy, which would be feasible and attractive for large-scale analysis, particularly in regions where HBV genotypes B and C are

prevalent.
© 2004 Elsevier B.V. All rights reserved.

Keywords: Real-time PCR; Melting analysis; Genotypes; HBV

1. Introduction

Hepatitis B virus (HBV) infection is a public heath
problem worldwide with an estimated 350 million people
are infected chronically with the virus (Maddrey, 2000).
Chronic HBV infection is associated with a diverse clin-
ical spectrum, ranging from asymptomatic carrier status
over chronic hepatitis and cirrhosis to hepatecellular carci-
noma (HCC). HBV, a member of the hepadnaviridae, has
a relaxed-circular, partialiy double stranded DNA genome
of approximately 3200 nucleotides, and has been classified
into eight genotypes (A—-H) based on an inter-group di-
vergence of more than 8% in the entire genomic sequence
{Kidd-Ljunggren et al., 2002; Arauz-Ruiz et al., 2002). It
has been shown that most HBV genotypes have distinct
geographical distributions. For instance, genotypes A and
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D are predominant in Western countries and India, whereas
genotypes B and C prevail in Southeast Asia, China and
Japan. Genotype E is restricted to Africa and genotype F is
found in Central and South America.

Besides the differences in geographical distribution,
there is growing evidence that the viral genotypes may
influence the clinical outcomes of chronic HBV infection.
In particular, among Asian patients who constitute ap-
proximately 75% of HBV carriers worldwide, it has been
shown that HBV genotype C is associated with more se-
vere liver diseases (Lindh et al., 1999; Kao et al., 2000a;
Orito et al,, 2001a; Chan et al., 2003), and it also has a
lower response rate to antiviral treatment than genotype
B (Kao et al., 2000b; Wai et al., 2002). These data sug-
gest that the determination of HBV genotypes, especially
genotypes B and C may constitute an essential part of the
clinical evaluation in patients with chronic HBV infec-
tion. Currently, HBV genotyping is performed mainly by
restriction fragment length polymorphism (RFLP) (Lindh
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