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Hepatitis B and C Virus Infection Among Hemodialysis Patients in Yogyakarta,

Indonesia: Prevalence and Molecular Evidence for Nosocomial Transmission

INTRODUCTION

Hemodialysis patients are at increased risk of acquiring hepatitis B virus (HBV) and
hepatitis C virus (HCV) infecﬁon. Consequently, the prevalence of both infections in
hemodialysis patients is very high. It varies among countries and hemodialysis units within the
same country. Unfortunatély, few data are available for Indonesia.

The implementation of blood product screening in blood banks and the use of
erythropoietin treatment have decreased the prevalence of infection with these viruses in
hemodialysis units. However, outbreaks of both viruses sﬁu intermittently owﬁ. Nosocomial
transmission might play an important role in such outbreaks.

HBV and HCV genotypes show marked geographic distributions. Indonesia is a
multiethnic country with as many as 24 HBV subgenotypes, of which HBV subgenotype B3
(HBV/B3) is dominant. At least 15 subgenotypes of HCV have been identified throughout
Iﬂdonesia, of which HCV/1b is the most prevalent. Nevertheless, few data exist for
hemodialysis patients.

The objectives of this study were to investigate the prevalence and genotype
distribution of HBV and HCV among heﬁnodialysis patients in Yogyakarta, Indonesia. The

possibility of nosocomial transmission was also assessed using molecular analysis.



MATERIALS AND METHODS

Patients dan Staff Members: A total of 161 patiexits with end-stage renal disease who were
undergoing hemodialysis and 35 staff members at one of the hemodialysis unit in Yogyakarta,
Indonesia, were enrolled in this study. The demographic and risk factors associated with HBV
and HCV infection data were collected using a standardized questionnaire. Blood was
collected in plain tubes, allowed to clot, and centrifuged at room temperature. The sera were

separated and stored at -80°C until used.

Liver Enzymes and Serologic Markers: ALT and GGT levels were determined using
methods recommended by the Japan Society of Clinical Chemistry. All samples were screened
and confirmed for HBsAg status using reverse passive hemagglutination assays and
 chemiluminescent immunoassays. Patients with HBsAg seropositivity were then tested for
HBeAg. Only patients with HBeAg negativity were further tested for anti-HBe antibody using
enzyme immunoassays. Testing for anti-HBs and anti-HBc was conducted using the passive
hemagglutination method for all samples. Anti-HCV antibodies were detected using the

particle agglutination method.

Detection of Hepatitis Viruses: HBV DNA was extracted from 200 m! of sera using a DNA
extraction kit. The HBV genome was amplified by nested PCR. The amplified products were
visualized on a i% agarose gel stained with ethidium bromide. HBV DNA was quantified by
real-time detection PCR with Tag Man chemistry using an.Applied Biosystems 7500 RT-PCR
System. HCV RNA was extracted from 140 ml of sera using an RNA extraction kit. HCV
genome was amplified by nested RT-PCR using a SuperScript III One-Step RT-PCR System

with specific primers.

Sequencing and Phylogenetic Analysis: The amplified fragments were directly sequenced
using a BigDye Terminator v3.1. Cycle Sequencing Kit and an ABI PRISM 3100-Avant
Genetic Analyzer. Sequences were aligned and analyzed using Clustal X software version
2.0.12 and MEGA software version 4.0.2. The phylogenetic trees were constructed using the
neighbor-joining method based on Kimura two-parameter distance estimation. Genotypes an&
subgenotypes were determined based on the Pre-S2/ S region for HBV and the NS5B region

for HCV, through comparisons with confirmed reference sequences.



RESULTS )

Distribution of Hepatitis Viral Markers: Eighteen of 161 hemodialysis patients (11.2%) and
2 of 35 staff m.embers (5.7%) were HBsAg positive. HBV DNA was detected in all of the
patients and staff members who were positive for HBsAg. Twenty-one of 143 (14.7%)

patients had occult infection. In contrast, none of the staff members had occult infection. Thus,

the overall rates of HBV infection among patients and staff members were 24.2% and 5.7%,

respectively. Overall, 134 (83.2%) patients had HCV infection. In contrast, none of the staff
_ members were positive for anti-HCV or HCV RNA. HCV RNA was detected in 96 of 130
seropositive patients (73.8%) and 4 of 31 seronegative patients (12.9%) were classified as'

having occult infection.

Risk Factors Associated With Infection: Hemodialysis duration and the number of blood

transfusions were independently associated with HCV infection.

HBV and HCV Genotypes: Twenty three of 39 strains (59.0%) isolated from patients
belonged to HBV/B. Surprisingly, HBV/C and HBV/A were identified in 11 (28.2%) and 5
(12.8%)) .strains, respectively. All of the HBV/B strains were classified as HBV/B3. Ten
(25.6%) HBV/C strains were classified as C2 and the remaining 1 strain (2.6%) as C7. All of
the HBV/A strains were classified as HBV/A2. HBV/C2 was detected mainly in patients with
occult infection. HBV/A2 was only detected in patients with occult infection. Some of the
strains were identical. HCV genotype 1 (HCV/1) was the most common genotype (98%),
followed by HCV/3 (2%). HCV/la was dominant (95%), while HCV/1b, HCV/Ic, and
HCV/3a were identified in 1 (1%), 2 (2%), and 2 (2%) patients, respectively. The HCV/1a

strains showed high similarity. Twenty of them were identical.

DISCUSSION

The prevalence of HBV and HCV infection among hemodialysis patients in
Yogyakarta was consistently higher than that among local healthcare workers and blood
donors, suggesting that hemodialysis patients are at greater risk of infection. The prevalence
rates were also similar to those in developing countries, and were higher than those in
developed ones. It might depend on the differences in the prevalence rates among the general -
population.

In Yogyakarta, the prevalence rates of HBsAg and anti-HCV were reported to be 7%
and 81%, respectively, in a study performed in 1994. Our study revealed a higher prevalence
of HBsAg but a similar prevalence of anti-HCV than these reported in study. It indicates that
the current infection-control procedures did not decrease the prevalence of HBV and HCV
infection. In these circumstances, nosocomial transmission might play an important role.

Multiple blood transfusions and duration of Hemodialysis were independently
associated with the prevalence of HCV infection among hemodialysis patients. In Indonesia,
HCYV screening was introduced at blood banks in 1995. However, HCV screening was only
started in 2001 in Yogyakarta. Thus, hemodialysis patients who received blood transfusions
before 2001 were at increased risk of acquiring HCV infection. Unfortunately, blood
transfusion, rather than erythropoietin treatment, is still being used to correct renal anemia in
the hemodialysis unit. The duration of hemodialysis was independently associated with the
prevalence of HCV infection, supporting the hypothesis that nosocomial transmission was
responsible for HCV infection within the hemodialysis unit.

Occult HBV infe(;ﬁon was detected in 14.7% of hemodialysis patients in Yogyakarta,

higher than that in general population. These results suggest that hemodialysis patients are



more susceptible to occult HBV infection compared with the general population. Low viral
load and nucleotide mutations might explain the high prevalence of occult HBV infection.

QOur study revealed a high prevalence of occult HCV infection (12.9%). The
differences in the definitions, methods, hemodialysis unit conditions, and geographical areas
resulted in marked differences in the prevalence rates of occult HCV infection.

This study showed sigﬁiﬁcant differences in genotype distribution. The increased
prevalence of HBV/C and HBV/A suggests that cross-infection occurs among patients.

" HBV/C2 and HBV/A2 were particularly common in patients with occult infection, and the
partial HBV genome of several strains was identical. Thus, occult hepatitis B cases might play
an important role in HBV transmission in our hemodialysis unit.

The most prevalent HCV genotype was la, differing from that observed in
HCV-infected blood donors or patients with liver diseases, where genotype 1b prevailed. This
predominance might reflect an outbreak of HéV infection from a common source.
Phylogenetic tree analysis of strains isolated from patients and unrelated strains isolated from
the same geographic region, and other countries supported this finding. The present findings
provide convincing evidence for nosocomial transmission of HCV.

Several mechanisms may explain the predominance of HCV/1a. This genotype might
be adapted for patients with impaired immunity, and may i)e easily transmitted between
patients. Furthermore, frequent exposure to HCV-contaminated blood, supplies, or surfaces,
may favor the emergence of mixed genotype infection. When mixed-genotype ~infection
involving HCV/1a occurs, this subtype tends to pre\"ail and persists as the only subtype during
the course of the disease.

There are many possible routes of viral transmission that may be responsible for

nosocomial infection. HBV and HCV cannot pass through the dialyzer membrane to cause

cross-infection between patients. The reuse of dialyzers is unlikely to provide a route of
nosocomial transmission. It is suspected that the most likely cause of cross-infection between
patients treated in the same hemodialysis unit is cross-contamination of supplies and surfaces
through a failure to follow established infection-control procedures.

In conclusion, the prevalence of HBV and HCV infection among hemodialysis
patients in Yogyakarta, Indonesia, remains high. Nosocomial transmission might play an
important role in infection through a failure to follow infection-control procedures within the
hemodialysis unit. Hemodialysis units should implement and adhere to strict infection-com;rol

procedures designed to prevent the transmission of HBV and HCV.
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1Y REITIEBNTRBITBEOFABRBESE NI ENASNTVREN, 1> KRS 7 OmkE

(| RBFCBIT S BEBIVCEFRVA N ABREOERIBEERE 71 LR BETFE (genotype) 2 BT

BTF—Fz< . BENREET o/, INSOTF—F 2 HITHICBEARROTRAENS T MR L,
MRBEFD. A VRERITOI3 TP HNI O 1 BIERICBITS 161 AlOMBEBRBELE 35 AD
B HRAY v 7 TH5, BEMMI2010ED 1 A0S 28X TTH S,

HEE LTI, B BFF4I2BIL T3, HBs #1, HBe HiIE, HBe i/, HBc Fifk, HBs #ifk. HBV DNA
ZRELE. CRFRICELTIX. HCV Hifk, HCV RNA 28Z&F L. . 9. BHNE. &0
B, gl bREL . HBs FURKRETH 205 2 HATEL L0 T HBV DNA BB TH 5
BATHBVBERGE Lz, $2, HCV ik TH 241 HCVRNA Bt chiud HOV BEms
L7, Bz, UM WABROZRHERELNBEDT> /2. HBV BRIZEL T, Pre-S2 & S &85O
B S EAY T Me S O Kimura two-parameter distance estimation 3% AW TRER EER Lix.
HCV BRORFREFHFLEICAL TIZ. NS5B B E AW THESRES & ORE T /.

BITBEOREZRN ST, < OEFANBEHREME 1 EFRE2THEY., BHBIENRIN. —Bic
B ZHEEICZI TV ZENDYM o, HBs AEBHEFIIBHEE T 11.2%. X5 v 7T EI%T
Bolc. BEBRREIL 14.7%THo /e, YR BT EEFABRREE QBEETIE. BEEMTTIX HRV
BRCHALTAEFSRTRM o2 HCV BRicB L TSNS n RS S SR 5RTF T
Holz. T, FHEMTHELEZSERENEZT>THIO-DOETFIE HCV BRCEALTHER
FERFTHok. FHEBEZHREOER T, HBV BRTIA B3 2.0 9 3 BETE B 59%.
C2 2L ET DRITE CA4128.2%. A2 0L T DBETE A28 12.8% ThH >z, HOV BHTIX
BETFE 1a P 95%% 5D, INEDOERI—RAODORELEKRESER>TWE,

A2 BRI 7 O—REBERIT, HBV BH:, HCVEBREDICII%BETHS. BIHELIBISE
Vs HBV BEEORRICEL Tid. EHEEN HBV BRICHT 3 FHEENST O N THARNRRT
BBHIENEEL TS, BITEED HBV BERRBEREL —RADOTNIVEL. ChIEHE
EMBHFRACHAL TEBRMEEZAELL TS D EbELONA, HOVERICEL TR, &0s0
BIEMENE X SN > BRI 7 T 2001 E0 S BMICHT S C BFFRF x v 7 hHIHHET L2t
COFEUMICEnEZZIABRBENHCVICBBELTWROTIREWN EEZ SN,

e, FRFEEFHBREOHRED 5. HBVBRETH B 80%EBA 1Y RRIF—BANE
LT, BMBECTIIHBVEGTH B & CREVMH o, £, HCV BHEL T HOV BiEFR
1la iZRELRERZSN, Thd HCVEBETE Ib BENA 2 RRI7—RADERRZERATH > 7=,
BRNBECTIREORGTENEFLTHAOND ZEMS, HBV B, HCV B s B IZBEARRTH
BEZBRLN. EL. EDOLDSN— b THRABREEZTON, ZOHMEIFRTH -/, BFix
SPEWRIDEEEZ SNz, PR, 12 KRS T OBHEEOFRESRSE, FAEETRICH
TEEFRECERL . ENBROTVEZRHLHETH 2. BEIST 2 20k > aHRidgEsk
BEAERL, BERAREBESOL L THED SEBTHEERD D, XoT. AHEEL. B |
(EF)DEMERIERDHZLBD B, '






