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The prevalence of hepatitis C virus (HCV) infection has been as high as approximately 80% in patients with
maintenance hemodialysis in public hospitals in Indonesia. However, the prevalence in private hospitals has not
been examined yet. The aim of this study was to investigate the prevalence of anti-HCV antibody and the subtype
distribution in patients with hemodialysis in a private hospital in Surabaya, Indonesia. Sera were obtained from
41 hemodialysis patients in a private hospital in Surabaya. The positive prevalence of anti-HCV antibody was
carried out by the enzyme-linked immunosorbent assay (ELISA). Anti-HCV-positive sera were subjected to
reverse transcription-PCR (RT-PCR) to detect HCV RNA and then direct sequencing. The HCV subtype was
examined by phylogenetic analysis. Twenty five patients (61%) out of 41 were positive for anti-HCV antibody,
and HCV-RNA was detected in 19 patients. The positive prevalence of anti-HCV antibody was 7.7% (one out of
13 patients) among patients who had undergone hemodialysis for less than one year, whereas it was 85.7% (24 out
of 28 patients) among patients who had undergone hemodialysis for over one year. Phylogenetic analysis
revealed HCV-1a (52.6%) was the most common subtype, followed by 1b (15.8%), 1¢ (15.8%),2a(5.3%), and 3k
(5.3%). In conclusion, the prevalence of HCV infection among hemodialysis patients in a private hospital was as
high as that in general hospitals. The predominant subtype was HCV-1a, which is in accordance with the previous
studies in general hospitals in Surabaya, Indonesia.
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Prevalensi infeksi virus hepatitis C (HCV) diperkirakan 80% pada pasien dengan perawatan hemodialisis di
rumah sakit umum di Indonesia. Akan tetapi, prevalensi di rumah sakit swasta belum diketahui. Tujuan dari
penelitian ini adalah untuk mengetahui prevalensi antibodi anti-HCV dan distribusi subtipenya pada pasien
dengan hemodialisis di sebuah rumah sakit swasta di Surabaya, Indonesia. Serum diperoleh dari 41 orang pasien
hemodialisis di sebuah rumah sakit swasta di Surabaya. Deteksi prevalensi antibodi anti-HCV dilakukan dengan
metode ELISA. Reverse-transcription-PCR (RT-PCR) dilakukan dengan menggunakan serum Anti-HCV-
positif untuk mendeteksi HCV RNA, lalu disekuensing. Subtipe HCV dianalisa dengan menggunakan pohon
kekerabatan. Dua puluh lima pasien (61%) dari 41 diketahui positif memiliki antibodi anti-HCV, dan HCV-RNA
terdeteksi pada 19 pasien. Prevalensi positif antibodi anti-HCV adalah 7,7% (satu dari 13 pasien) di antara pasien
yang telah menjalani hemodialisis selama kurang dari satu tahun, sedangkan itu 85,7% (24 dari 28 pasien) di
antara pasien yang telah menjalani hemodialisis selama lebih dari satu tahun. Analisa pohon kekerabatan
mengungkapkan HCV-1a adalah subtipe yang paling umum sebanyak 52,6%, diikuti oleh 1b (15,8%), lc
(15,8%),2a(5,3%), dan 3k (5,3%). Sebagai kesimpulan, prevalensi infeksi HCV di antara pasien hemodialisis di
rumah sakit swasta adalah sama tinggi dengan yang di rumah sakit umum. Subtipe dominan adalah HCV-1a,
yang juga sesuai dengan studi sebelumnya di rumah sakit umum di Surabaya, Indonesia.

Kata kunci: anti-HVC, hemodialisis, hepatitis C virus, subtipe, Surabaya

The Hepatitis C virus (HCV) has been proven to be
amajor etiologic agent of parentally transmitted virus.
HCYV has become a major cause of liver cancer and is
one of the commonest indications for liver
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transplantation (Francois ef al. 1993; Pawlotsky et al.
2003; Ghany et al. 2009). WHO estimated that
approximately 170 million people were chronically
infected with HCV, which is around 3% of the world
population (http://www.who.int/emc). In general,
approximately 20% of chronically HCV infected
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patients progress to liver cirrhosis over a period of 20 to
30 years, with hepatocellular carcinoma (HCC) arising
from cirrhosis at an estimated rate of 1% to 4% per year
(Lusida et al. 2000; Lavanchy et al. 2009).

It was reported from Surabaya that the prevalence
of HCV infection was 2.3% of healthy blood donors,
64.7% of hepatocellular carcinoma and 76.3% of
hemodialysis patients (Soetjipto et al. 1996).
Transmission through medical procedures, such as
blood transfusions and hemodialysis, is highly
prevalent in developing countries. The prevalence of
HCYV among hemodialysis patients was variable, from
1.9 to 84.6% in different countries in recent years
(Fissell et al. 2004; Alavian et al. 2010; Mohammad et
al. 2010). The prevalence of HCV infection is much
higher in developing countries as compared to
developed countries. Previous studies from developing
countries reported that the transmission of HCV among
hemodialysis patients was generally nosocomial, and
the possible risk factors were as follows: the failure to
disinfect equipment between patients, the sharing of
single-use vials for infusions, poor sterilization
techniques, poor cleaning of dialysis machines, and
inadequate distance between chairs (Zampieron ef al.
2004; Theodore et al. 2006).

Several studies on hemodialysis patients showed
that the prevalence of anti-HCV antibody positive was
high in general hospitals in Surabaya, but the
prevalence in private hospitals, which were generally
considered to have a better standard of operation, has
not been reported yet (Soetjipto et al. 1996; Lusida et
al.2003; Santoso et al. 2010).

The aims of this study were to determine the
seropositive prevalence of anti-HCV antibody and the
distribution of HCV subtypes in hemodialysis patients
inaprivate hospital in Surabaya.

MATERIALS AND METHODS

Hemodialysis Unit, Sample Collections and
Serological Analysis for Anti-HCV Antibody. Sera
were collected from 41 hemodialysis patients (mean
age 43.9 £ 11.8 years, 28 male, 13 female) in a private
hospital in Surabaya from January to June 2011.
Collected samples were stored at -80 °C in a freezer in
the hepatitis laboratory, Institute of Tropical Disease,
Airlangga University, Surabaya, Indonesia. The anti-
HCV antibody was serologically examined using
enzyme-linked immunosorbent assay (ELISA) kit
(Hepalisa, Indec, Jakarta, Indonesia). Limited data was
available regarding the risk factors associated with
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HCYV infection. Separate rooms were not available for
patients seropositive for anti-HCV.

Polymerase Chain Reaction and Direct
Sequencing for HCV-RNA. Following this, HCV-
RNA was examined by reverse transcription-
polymerase chain reaction (RT-PCR) among anti-HCV
antibody positive samples, as described previously
(Doi et al. 1996; Soetjipto et al. 1996; Murphy et al.
2007). At first, RT-PCR was carried out using different
sets of primers in NS5B region. The amplification in
5'UTR region was then carried out by RT-PCR in case
of negative for NS5B region (Hotta et al. 1994; Doi et
al. 1996; Soetjipto et al. 1996; Murphy et al. 2007).
These methods have been shown to be highly sensitive
for the detection of HCV RNA in anti-HCVpositive
sera from patients with chronic liver disease in Japan
and Indonesia (Soetjipto et al. 1996). The PCR
products were visualized on 2% agarose gel with
ethidium bromide. Isolation and purification of the
PCR product used QIAquick PCR Purification Kit
(Qiagen GmbH, Hilden, Germany). Nucleotide
sequences of the amplified fragments were determined
with the BigDye V1.1 Terminator Cycle Sequencing
kit and ABI Prism 310 Genetic Analyzer (Applied
Biosystems, USA).

Determination of HCV Subtype. The genotype
and subtype of HCV nucleotide sequences of the
specimens were compared with those of the international
DNA data bank (DDBJ/EMBL/GeneBank) to determine
HCV subtypes by following the criteria (Simmonds et
al. 2005). A phylogenetic tree was reconstructed by the
Unweighted Pair Group Method using Arithmetic
averages (UPGMA) method using clustering in Genetyx
for Windows Version 9.0.

RESULTS

Seropositive Prevalence for anti-HCV antibody.
Among 41 hemodialysis patients, 25 patients (61%)
(18 men and 7 women, aged 21 to 64 years) were
positive for anti-HCV antibody. The positive
prevalence of anti-HCV antibody was 7.7% (one out of
13 patients) among patients who underwent
hemodialysis for less than one year, whereas it was
85.7% (24 out of 28 patients) among patients who
underwent hemodialysis for more than one year.

Detection of HCV-RNA and Determination of
Genotype and Subtype. HCV-RNA in NS5B region
was detected in 18 out of 25 hemodialysis patients with
anti-HCV antibody positive. Phylogenetic analysis
revealed HCV-la (n=10) was the most common
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subtype, followed by 1b (n=3), 1¢ (n=3), 2a (n=1), and
3k (n=1) (Fig 1). Among HCV-la isolates, the
homology was more than 95% of 294 bp (data were not
shown). HCV-RNA in 5'UTR region was also
examined and confirmed the positive prevalence of
HCV-RNA. Only one sample (HD50) detected HCV-
RNA based on 5'UTR region among those negative
samples based on NS5B region. In the multiple
alignments, this amplified fragment of 5'UTR showed
similarities of nucleotide sequences with genotype 1,
both in motifl and motif2 (Fig 2). Intotal, 19 (76%) out
of 25 hemodialysis patients with anti-HCV antibody
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positive were positive for HCV-RNA. The number of
genotypes and subtypes are summarized in Fig 3.

DISCUSSION

It was reported that the anti-HCV antibody
seropositive prevalence among hemodialysis patients
in the general hospital was 73.5% in 2003, from a study
in West Java, Indonesia and 81% in 2013, from a study
in Central Java, Indonesia (Saketi 2003 and Rinonce
2013, respectively). The high prevalence of HCV
infection is associated with the combination of
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Fig 1 Phylogenetic analysis based on NS5B sequences (294bp). Collected samples in present study (printed in bold) were
aligned with strains from the DNA data bank (DDBJ). The genotypes were written in the roof of the branch and subtypes
were indicated in the right side. Bar, 10 substitution per 100 nucleotides.
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Fig 2 Determination of genotype based on S'UTR region. HCV-RNA in one sample (HD50) was negative for HCV-RNA by
NS5B region but positive for S'UTR region. The genotyping was determined based on Motif 1 and 2 in the 5'UTR region.
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Fig 3 Summary of genotype and subtype in hemodialysis patients in this study. Subtypes (n=18) were determined by NS5B
region and genotypes were determined by NS5B and 5'UTR region.

frequent blood transfusions and the lack of adherence
to universal infection precautions (Santoso et al. 2010).
Present studies revealed that the HCV prevalence
among hemodialysis patients in this private hospital
was 61% and which was in accordance with our
previous study in the general hospital (Soetjipto et al.
1996; Lusida et al. 2003). These results suggested that
HCYV infection among hemodialysis patients was still
highly prevalent in Surabaya, East Java.

HCYV has been classified as the sole member of a
distinct genus called Hepacivirus in the family
Flaviviridae. The HCV genome carries a single long
open reading frame (ORF) encoding a polyprotein that
is proteolytically cleaved into a set of distinct products.
Analysis of the HCV genome has revealed the high
heterogeneity of the virus. In humans, at least seven
different genotypes have been classified based on the
relatively well-conserved regions of the genome (5'-
UTR, C, E1, NS5B or complete genome) (Doi ef al.
1996; Bartenschlager et al. 2000; Simmond et al. 2005;
Utama et al. 2009). Epidemiological studies also show
a link of a certain HCV genotype with the mode of
transmission and geographic distribution (Simonds et
al. 2005). Genotypes 1 to 3 were detected globally,
while genotype 4 was common in the Middle East and
Africa (Bukh et al. 1993; Abdel-Hamid et al. 2007),
genotypes 5 and 6 were found in South Africa (Smuts ef
al. 1995) and Southeast Asia (Lu et al. 2007) and

genotype 7 were found in Central Africa (Murphy et al.
2007).

The present study revealed that several subtypes,
including subtype 1a, 1b, 1c, 2a, and 3k, were found in
hemodialysis patients. A previous study revealed that
subtype 2a (52%) and 1b (15%) were prevalent among
healthy blood donors from Surabaya, Indonesia
(Soetjipto et al. 1996). Recent studies have revealed
that subtypes 1b (47%) and 1c (19%) were prevalent
among HCV-related liver diseases in Jakarta,
Indonesia, and subtypes 1a (52%) and 3k (16%) were
prevalent among HCV and human immunodeficiency
virus (HIV) co-infected patients from Yogyakarta,
Indonesia (Utama et al. 2010; Anggorowati et al.
2012). The genetic diversity differs depending on the
geographic and clinical distributions. Previous studies
from Surabaya and Yogyakarta revealed that 1a was
dominant among hemodialysis patients in the general
hospitals (Hadiwandowo et al. 1994; Soetjipto et al.
1996; Rinonce et al. 2013). Present study also found
that subtype la was the most prevalent among
hemodialysis patients. It has still not been determined
why la was predominant in hemodialysis patients in
Indonesia, while subtype 1b was the most prevalent
among HCV-related liver diseases in Jakarta and
Surabaya (Hotta et al. 1994; Soetjipto et al. 1996;
Utama et al. 2010). On the other hand, frequent
exposure to HCV-contaminated blood may favor the
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emergence of mixed genotype infection. Subtype la
might be easily transmitted among hemodialysis
patients through the adaption of impaired immunity.
When mixed-genotype infection involving HCV/1a
occurs, this subtype tends to prevail and persists as the
only subtype during the course of the disease (Qian et
al.2000).

The possible sources of the high prevalence of
HCYV infection are blood transfusion and nosocomial
infection in the hemodialysis unit. A recent study from
Yogyakarta also revealed the possibility of nosocomial
infection based on the molecular analysis of HCV
genome among patients using the same hemodialysis
unit (Rinonce et al. 2013). The present study also
revealed that HCV genome of 5'UTR and NS5B
regions among patients of the same HCV subtype
mostly showed high homology with each other and this
was suggested to be nosocomial infection. The
sequence homology among HCV isolates of the same
subtype was quite high (more than 95% for HCV-1a),
even though it was not 100%, because of the nature of
quasispecies of HCV.

The most important factor of HCV transmission in
the hemodialysis unit is considered to be a cross-
contamination from supplies and unit staff (Fabrizi et
al. 2008). It was reported from Yogyakarta that HCV
infection was independently associated with
hemodialysis frequency and the number of blood
transfusions (Rinonce et al. 2013). According to the
current concept, dialyzer reuse was not identified as a
risk factor for HCV acquisition in multicenter
databases and no randomized controlled trials existed
on the impact of isolation on the risk of transmission of
HCV to hemodialysis patients (Fabrizi et al.2008).
Compared to our previous study in 1996 (Soetjipto et
al. 1996), this study also shows that there is no
improvement in the HCV infection control in
hemodialysis units in Indonesia. The nosocomial
infection is still common in developing countries and a
strict policy for infection control, including separate
dialysis machines, is recommended to prevent the
HCYV spreading. A study from India reported that HCV
seroconversion was significantly improved from
36.2% to 2.75% by using the isolation room for HCV
infected patients (Agarwal et al. 2009). A study from
Saudi Arabia also demonstrated that dedicated space
and the improvement in sharing the usage of dialysis
equipment, as well as education for unit staff, were
effective in reducing the annual seroconversion rate
from 6.8%to 1.0% (Saxena et al. 2003).

In conclusion, the prevalence and predominant
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subtype of HCV infection in hemodialysis patients in a
private hospital was similar as that in general hospitals
in Surabaya. Further investigation in other private
hospitals with different levels of quality will be
necessary to evaluate the HCV infection among
hemodialysis patients in Indonesia. Both routine
precautions and education of the unit staff will be
necessary to reduce the viral transmission in the
hemodialysis unit.
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