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Hepatitis C virus infection has increasingly become a public health concern in both
developed and developing countries. The World Health Organization reported that 71
million persons were living with this chronic hepatitis C virus infection worldwide with
global incidence rate accounted for 23.7 per 100,000 population. Malaysia is also
reported to have nearly 330 000 adults being infected with this virus. In addition to
providing treatment, identifying the potential risk factors to prevent the transmission of
HCV are essential to control the hepatitis C infection. However, many known risk factors
have not been widely explored in Malaysia. Hence, the aim of the study was to identify
the risk factors associated with hepatitis C among adult patients in Kedah state, Malaysia.

The conduct of this study has been approved by the Medical Research and Ethics
Committee of the Ministry of Health of Malaysia. This matched, hospital-based, case-
control study was conducted at Hospital Sultanah Bahiyah, Alor Setar, in Kedah state.
Cases were adults (aged >18 years) diagnosed with hepatitis C from January 2015 until
December 2018, while controls were age-, gender-, and ethnic-matched and tested
negative for hepatitis C virus. The purpose and method of the study were explained to
all participants before obtaining their informed consent. A questionnaire on demographic
characteristics and previous exposure to listed risk factors were filled up by all study
participants. Association of hepatitis C infection with demographic characteristics,
occupational profile, medical history, high-risk activities, and traditional practices were
assessed using univariable and multiple logistic regression analysis. All data analyses
were performed using R statistical software, Version 3.5.2

A total of 255 case-control patient pairs were enrolled in this study. In both groups,
majority of the patients were male, aged 50-59 years, and of Malay/Bumiputra ethnicity.
Multiple logistic regression analysis indicate that having a history of blood or blood
product transfusion before 1992 (adjusted odds ratio [AOR] 6.99, 95% confidence
interval [CI]: 3.73, 13.81), injection drug use (AOR 6.60, 95% CI 3.66, 12.43),



imprisonment (AOR 4.58, 95% CI 1.62, 16.40), tattooing (AOR 3.73, 95% CI 1.37,
12.00), having more than one sexual partner (AOR 2.06, 95% CI 1.16-3.69), body
piercing (AOR 1.71, 95% CI 1.04, 2.80), and having only secondary education (AOR
1.92, 95% CI 1.06, 3.57) were independently associated with hepatitis C.

In conclusion, these findings demonstrate that the risk factor for hepatitis C is
multifactorial. Screening activities should give greater attention to these high-risk groups
to identify undiagnosed HCV-infected individuals. Better access to HCV screening and
treatment at prison and drug rehabilitation facilities, improved public awareness on
unsafe use of illicit drugs and formulating safety guidelines for tattooing and piercing,
were among recommended strategies to control this chronic viral infection in Malaysia.
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Jangkitan virus hepatitis C semakin menjadi kebimbangan bagi kesihatan awam di
negara-negara maju mahupun membangun. Pertubuhan Kesihatan Sedunia (WHO)
melaporkan bahawa 71 juta orang menghidap jangkitan virus hepatitis C ini di serata
dunia dengan kadar insidens global mencecah 23.7 bagi setiap 100,000 populasi.
Malaysia juga turut dilaporkan mempunyai hampir 330,000 orang dewasa yang
dijangkiti virus ini. Selain pemberian rawatan, pengenalpastian faktor risiko untuk
mencegah penularan hepatitis C adalah penting untuk mengawal jangkitan tersebut.
Namun begitu, banyak faktor risiko yang diketahui masih belum diterokai secara meluas
di Malaysia. Oleh sebab itu, kajian ini bertujuan untuk mengenal pasti faktor-faktor
risiko yang berkaitan dengan hepatitis C dalam kalangan pesakit dewasa di Kedah,
Malaysia.

Kebenaran untuk menjalankan kajian ini telah diluluskan oleh Jawatankuasa Etika dan
Penyelidikan Perubatan, Kementerian Kesihatan Malaysia. Kajian kes-kawalan sepadan
ini telah dijalankan di Hospital Sultanah Bahiyah, Alor Setar, di negeri Kedah. Kes ialah
orang dewasa (berumur > 18 tahun) yang didiagnosis dengan jangkitan hepatitis C dari
Januari 2015 hingga Disember 2018, manakala kawalan dipadankan mengikut umur,
jantina dan etnik serta diuji negatif untuk virus hepatitis C. Tujuan dan kaedah kajian
diterangkan kepada semua peserta kajian sebelum kebenaran diperoleh daripada mereka.
Borang soal selidik tentang demografi dan pendedahan sebelumnya kepada faktor risiko
yang disenaraikan telah diisi oleh semua peserta kajian. Perkaitan antara jangkitan
hepatitis C dengan ciri-ciri demografi, profil pekerjaan, sejarah perubatan, aktiviti
berisiko tinggi, dan amalan tradisional telah dinilai menggunakan analisis regresi logistik
univariat dan multivariat. Semua analisis data dilakukan menggunakan perisian statistik
R versi 3.5.2.

Sejumlah 255 pasangan kes-kawalan telah terbabit dalam kajian ini. Dalam kedua-dua
kumpulan, majoriti pesakitnya ialah lelaki, berumur 50-59 tahun, dan daripada etnik



Melayu/Bumiputera. Analisis regresi logistik berganda menunjukkan bahawa peserta
yang mempunyai sejarah transfusi darah atau produk darah sebelum tahun 1992 (nisbah
ods terlaras [AOR] 6.99, 95% selang keyakinan [CI]: 3.73, 13.81), penggunaan dadah
secara suntikan (AOR 6.60, 95% CI 3.66, 12.43), pemenjaraan (AOR 4.58, 95% CI 1.62,
16.40), bertatu (AOR 3.73, 95% CI 1.37, 12.00), mempunyai lebih daripada seorang
pasangan seks (AOR 2.06, 95% CI 1.16, 3.69), bertindik (AOR 1.71, 95% CI 1.04, 2.80),
dan hanya mendapat pendidikan menengah (AOR 1.92, 95% CI 1.06, 3.57) berkait
secara tidak bersandar dengan hepatitis C.

Kesimpulannya, penemuan ini menunjukkan bahawa faktor risiko bagi hepatitis C adalah
multifaktoral. Aktiviti penyaringan hendaklah lebih tertumpu kepada kumpulan berisiko
tinggi ini untuk mengenal pasti individu yang dijangkiti HCV yang belum didiagnosis.
Capaian yang lebih baik kepada penyaringan dan rawatan HCV di penjara dan pusat
pemulihan dadah, kesedaran awam yang lebih tinggi mengenai penggunaan dadah
terlarang yang tidak selamat, dan penyediaan garis panduan keselamatan untuk bertatu
dan bertindik merupakan antara strategi yang disarankan untuk mengawal jangkitan virus
kronik ini di Malaysia.
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CHAPTER 1

INTRODUCTION

This chapter provides an overview on the background of hepatitis C infection. At the end
of this chapter, it states the significance of this study, study objectives and research
hypotheses conducted among adult patients in Kedah state.

11 Background

Hepatitis C is a blood-borne disease that results from hepatitis C virus (HCV) infection.
The virus was first discovered from the serum of patient with non-A, non-B hepatitis
patient in 1989 (Choo et al., 1989). The virus is a RNA virus that belongs to the family
Flaviviridae (Lauer & Walker, 2001). There are six major genotypes (humbered as 1
through 6) and more than 50 subtypes (e.g. 1a, 1b, 2a) of these viruses (Zein, 2000) have
been recognized worldwide. Due to its chronic effect on the liver, the global burden of
disease attributable to HCV-related liver disease seem to be substantial and expected to
increase in the next few years (Razavi et al., 2014).

Globally, about 1.75 million new HCV infections and 400,000 HCV -related deaths were
reported annually (World Health Organization [WHO], 2017a). There is a wide variation
in the incidence of HCV in the world’s general population. According to the Global
Hepatitis Report, the global incidence rates is highest in the WHO Eastern Mediterranean
(23.7 per 100,000 population) and European regions (61.8 per 100,000 population)
(WHO, 2017a). In contrast, the Region of the Americas and Western Pacific Region had
shown a single digit incidence rate, 6.4 and 6.0 per 100,000 population, respectively.
Nevertheless, several studies reported a decreasing trend of HCV infection rate since the
1960s (Armstrong, Alter, McQuillan, & Margolis, 2000; Williams, Bell, Kuhnert, &
Alter, 2011). The global prevalence of HCV infection was 1.0%. Similar to HCV
incidence, the highest prevalence was recorded in the Eastern Mediterranean Region
(2.3%), with the European Region ranked second (1.5%) (WHO, 2017a). Only a small
prevalence of HCV was estimated for the South-East Asia Region (0.5%).

In term of mortality, viral hepatitis (which include hepatitis A, B, C, D, and E infection)
had caused more death (1.34 million) than those due to human immunodeficiency virus
(HIV) infection (1.06 million deaths) (WHO, 2017a). The global mortality rate from viral
hepatitis is 18.3 deaths per 100,000 population. The Western Pacific region has the
lowest incidence rate but also showed the highest mortality rate (24.1 deaths per 100,000
population), followed by the Southeast Asian region (21.2 deaths per 100,000
population) (WHO, 2017a). The number of deaths reported from the Western Pacific,
South-East Asia and African regions were 446 000, 408 000 and 136 000 deaths,
respectively (WHO, 2017a). In another study by Lozano et al. (2012), the number of
deaths related to hepatitis C were doubled, from 8100 deaths in year 1990 to 16,000
deaths in year 2010. The above incidence and mortality rate signify the burden of disease
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and the importance of early detection and treatment to reduce death from hepatitis
infection.

HCV severity can range from a mild illness lasting a few weeks to serious life-long
illness with potentially fatal liver-related consequences that include cirrhosis and
hepatocellular carcinoma (Modi & Liang, 2008). Cirrhosis accounts for more death
(280,000 deaths) compared to liver carcinoma (100,000 deaths) (WHO, 2017a).
Furthermore, over 350,000 people die from hepatitis C-related liver diseases annualy
(WHO, 2017a). In the United States, HCV-associated liver disease was the major
indication for liver transplant (Wong et al., 2015). Besides liver, several other conditions
can be linked to hepatitis C. Extrahepatic manifestation means diseases or conditions that
affect organs other than liver. More than 70% of HCV patients experience extrahepatic
condition in which some of these features are well documented and common, while
others are rarely found (Cacoub et al., 1999, 2000).

HCV is a bloodborne virus and commonly spread through contact with contaminated
blood or blood products (WHO, 2017a). Thus, the risk was greater among person with
injection drug use (Ho et al., 2012) and healthcare workers (Ahmed, Irving, Anwar,
Myles & Neal, 2012; Averhoff, Glass, & Holtzman, 2012). Other known risk factors are
haemodialysis, tattooing, body piercing, acupuncture and having sex with infected
partner (Ahmed et al., 2012; Sohn et al., 2016). In Europe, Australia and the United
States of America (USA), it was also found that hepatitis C is common among men who
have sex with men (MSM) that are infected with human immunodeficiency virus (HIV)
(Chan, Sun, Wong, Lee, & Hung, 2016). Other uncommon risk factors associated with
hepatitis C were cupping therapy, circumcision (Abd El-Wahab, Mikheal, Sidkey, &
Shatat, 2014), home delivery (Metwally et al., 2014), and contact sport (Karmochkine,
Carrat, Dos Santos, Cacoub, & Raguin, 2006). Despite the known risk factors of hepatitis
C mentioned above, there was still cases with an unrecognised source of infection, as
high as 40% (Raguin et al., 1998).

A vaccine for preventing hepatitis C infection is still unavailable (WHO, 2017b). Thus,
the infection is prevented mainly by identifying and controlling any possible risk factor
that promotes virus transmission. Prevention can be accomplished through the
implementation of safety precaution by healthcare workers, introduction of reuse
prevention devices, reduction of unnecessary healthcare injection (WHO, 2016a),
implementation of harm reduction interventions for people who inject drugs (Csete et al.,
2016), and providing of access to treatment and early screening for high-risk groups
(WHO, 2017a).

Malaysia is also confronted with the burden on HCV infection. According to the Ministry
of Health (MOH) Malaysia, the incidence rate of hepatitis C was 2.56 per 100,000
population in year 2010 and increased to 7.3 per 100,000 population in year 2014, an
increase by 185.2%. The incidence rate was slightly reduced to 6.91 per 100,000
population for year 2015 (MOH Malaysia, 2010a, 2012, 2013, 2014, 2015, 2016). The
national mortality rate for hepatitis C was 0.1 per 100,000 population in year 2010. The
mortality rate was almost doubled (0.18 per 100,000 population) in year 2011, before
came down to 0.11 per 100,000 in year 2012. While the incidence rate reduced in year

2



2015, the mortality rate recorded the highest figure in 6-year period, at 0.19 per 100,000
population (MOH Malaysia, 2010a, 2012, 2013, 2014, 2015, 2016). The incidence rate
of hepatitis C in Malaysia is summarised in Table 1.1.

Furthermore, the local prevalence of HCV among specific high-risk population varied as
reported in several studies. The highest prevalence was recorded among injection drug
user (89.9%) (Chawarski, Mazlan, & Schottenfeld, 2006) and the lowest prevalence was
seen among local blood donor (0.45%) (Haslina et al., 2012). Since the availability of
HCYV screening test in Malaysia, injection drug use was identified as the main risk factor
for HCV infection. In a study between 1985 and 1991, Sinniah and Ooi (1993) have

Table 1.1: Number of cases and incidence rate of hepatitis C in Malaysia

Year No of Cases Incidence Rate*
2003 520 2.08
2004 745 2.91
2005 995 3.81
2006 1163 4.37
2007 1412 5.2
2008 928 3.35
2009 1049 3.71
2010 724 2.56
2011 1047 3.61
2012 1734 5.91
2013 2011 6.77
2014 2196 7.30
2015 2108 6.91
2016 2645 8.35
2017 3089 9.54

* Incidence rate per 100,000 population
(Source: Malaysia Health Indicator Report (MOH Malaysia, 2003,

2004, 2005, 2006, 2007, 2008, 2009, 2010a, 2012, 2013, 2014, 2015,
2016, 2017b, 2018b).



screened various risk groups for the anti-HCV antibody. They found that the highest
percentage of positive anti-HCV antibody was among patient with injection drug use
(85%), followed by blood recipients (64%) and dialysis patients (54%). Similar finding
was found by Tan et al. (2015) in which 77.8% of patients diagnosed with hepatitis C
were injection drug user. Only a small percentage of HCV positive patient reported a
history of blood transfusion (4.9%) and having sexual contact with infected partner
(3.9%).

1.2 Problem Statements

Despite the disease high burden, hepatitis C is curable if it is diagnosed and treated timely
(WHO, 2017c). The introduction of highly effective direct-acting antivirals (DAAS) such
as the NS3 protease inhibitors (e.g. Glecaprevir), the NS5B nucleotide inhibitor (e.g.
Sofosbuvir), and the NS5A inhibitors (e.g. Daclatasvir and Ledipasvir), are a major
advancement in hepatitis C treatment (WHO, 2016b). In Malaysia, Sofosbuvir and
Daclatasvir are available in 25 public hospitals throughout the country. However, the
high cost of DAAs have imposed a financial burden on the public healthcare system and
have limited access for the hepatitis C patient in Malaysia. In 2017, there were more than
12 000 HCV-infected patients awaiting access to DAAs (Hiebert et al., 2019). Thus, in
addition to providing treatment, identifying the potential risk factors and preventing the
transmission of HCV are still essential to control the hepatitis C infection.

Several studies on risk behaviours associated with HCV acquisition have been conducted
in Malaysia. However, most of the studies are only limited to high-risk populations,
particularly drug users (Tan, Yihui & Abu Hassan, 2015; Vicknasingam, Narayanan, &
Navaratnam, 2009), haemodialysis patients (Jaafar et al., 2011), fishermen (Choo et al.,
2015), and blood donors (Ng et al., 1995). In addition, the roles of other known risk
factors, such as cupping, acupuncture, occupational exposure and surgical procedures,
have not been widely explored. Moreover, a notable concern is the existence of patients
with unknown risk factors for hepatitis C that had been reported locally to be as high as
8 t0 42% (Siti, Hairul, & Hadzri, 2017; Tan et al., 2011; Tan & Adlin, 2017; Tan, Yihui,
& Abu Hassan, 2015).

For the present study, Kedah state was chosen for several reasons. First, the incidence
rate of HCV infection in Kedah was high, ranked as second highest among other states
in Malaysia where in the year 2013, 260 cases of HCV were registered in Kedah with
the incidence rate of 12.91 per 100,000 population (MOH Malaysia, 2014). Furthermore,
since year 2013 till 2015, the Kedah state had higher rate of HCV infection than the
national rate (MOH Malaysia, 2014, 2015, 2016). Second, there was an increased
number of local adult population involved in the high-risk activities. For instance, almost
four thousand drug addicts were recorded from Kedah state, representing 12.5% of total
drug abusers caught in Malaysia for the year 2016 (Ministry of Home Affairs Malaysia,
2017). Third, as Kedah state is neighbouring with Southern Thailand, a known place for
shopping and night entertainment among local population, sexual transmission may also
become a major risk factor for HCV infection for this state. It is estimated that 3 million
Malaysian crossed the country border via Bukit Kayu Hitam gate to visit Thailand
(Mohd-Noor, 2018), and the number of visitors were escalated during weekends. With a
high prevalence of HCV among Thailand sex workers (Luksamijarulkul &
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Deangbubpha, 1997), the virus may be transmitted through sexual contact with
commercial sex workers there. Suggestion to open the border gate round-the-clock at
Bukit Kayu Hitam could increase the rate of HCV infection (Abas, 2017).

In a nutshell, all of the figures and findings mentioned earlier are reaffirming that HCV
infection is undoubtedly a public health threat in Kedah state and identifying its risk
factors is warranted. Using a case-control study design, the present study was conducted
to determine any association between occupational profile, medical history, involvement
in high-risk activities, and traditional practices with HCV infection among adult patient
in Kedah state.

1.3 Significance of the Study

The conduct of this study is a significant endeavour in extending the existing local
knowledge on HCV infection and its risk factor. Not like other previous studies, the the
present study was conducted among the hospital-based population and incorporated
several factors that are potentially associated with HCV infection that have not
previously been well studied in the Malaysia population. These factors were working as
a health care professional, high-risk behaviours (intranasal drug use, imprisonment and
men who have sex with men) and common traditional practices (acupuncture, cupping,
home birth and male circumcision). Thus, the present study and its findings are proposed
to provide better results to support the existing knowledge of the related issue.
Furthermore, the result from the present research will help to identify possible local
practices that have an association with the HCV infection. The findings in this study will
be the basis for other researchers to conduct future research on the same area. It is also
anticipated that the study results will provide information for the local health authorities
and policy makers on key areas to formulate effective screening programs to identify
undiagnosed individuals with HCV infection in Kedah state and Malaysia.

14 Research Questions

What is the risk factors for HCV infection among adult patients at Hospital Sultanah
Bahiyah, Kedah?

1.5 Obijectives of the Study

151 General Objective

This study aims to determine the risk factors that are associated with HCV infection
among adult patients at Hospital Sultanah Bahiyah, Kedah, Malaysia.

15.2 Specific Objectives

The specific objectives of this study are:
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To describe the sociodemographic characteristics, occupational profile, medical
history, high-risk activities, and traditional practices of adult patients at Hospital
Sultanah Bahiyah, Kedah.

To determine the association between HCV infection among adult patients at

Hospital Sultanah Bahiyah, Kedah with the following risk factors:

a.  Sociodemographic characteristics (e.g. educational level, marital status).

b.  Occupational profile (e.g. healthcare worker, fishery/maritime worker,
unemployed).

c.  Medical history (e.g. blood or blood product transfusion recipient, needle
stick injury, haemodialysis, previous surgical procedures, HIV status,
vertical transmission, had evacuation of retained product of conception).

d.  High-risk activities (e.g. injection drug use, intranasal drug use, tattooing,
imprisonment, cosmetic procedures, contact sports, sexual contact with
HCV-positive spouse, men having sex with men, having more than one
sexual partner).

e.  Traditional practices (e.g. acupuncture, cupping, body piercing, male
circumcision by traditional practitioner, home delivery by traditional
midwife)

To determine the independent risk factors for HCV infection among adult

patients at Hospital Sultanah Bahiyah, Kedah.

Hypothesis

The research hypotheses are:

The odds of acquiring HCV infection is higher among participant with lower
education than those with higher education.

The odds of acquiring HCV infection is higher among participant with high risk
occupation (healthcare worker, fishery/maritime worker, unemployed) than
those who did not worked in this group of occupation.

The odds of acquiring HCV infection is higher among participant with risky
medical history (history of blood or blood product transfusion, needle stick
injury, haemodialysis, surgical procedures, HIV-coinfection, born to HCV-
infected mother and had evacuation of retained product of conception) than
those without such history.

The odds of acquiring HCV infection is higher among participant involved in
high risk activities (injection drug use, intranasal drug use, tattooing,
imprisonment, cosmetic procedures, contact sports, sexual contact with HCV-
positive spouse, men having sex with men, having more than one sexual
partner) than those who not involved in these activities.

The odds of acquiring HCV infection is higher among participant carry out risky
traditional practices (acupuncture, cupping, body piercing, male circumcision
by traditional practitioner, home delivery by traditional midwife) than those
who not practising it.
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