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1  | INTRODUC TION

Since the discovery of hepatitis C virus (HCV) back in 1989, hep-
atitis C has been a global public health concern.1 Approximately 
3% of the world population is currently infected with HCV. HCV 

infection often develops into chronic hepatitis over time, claim-
ing 350 000-500 000 lives annually.2 Cirrhosis and hepatocellu-
lar carcinoma, two of the common life-threatening complications 
of chronic hepatitis, are estimated to have affected 30% and up 
to 8% of the HCV-infected individuals, respectively.3,4 However, 
at least one-third of the HCV-infected individuals in many coun-
tries, including Malaysia, are still unaware of their conditions.5-7 
Meanwhile, less than half of them had received adequate medical 
care.6
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Abstract
Approximately 2.5% of the Malaysian population is currently living with hepatitis C 
virus (HCV) infection. Yet, the public awareness of the disease is limited and under-
screening remains a major challenge. With the support of international non-for-profit 
organizations, the Ministry of Health in Malaysia recently launched a one-week na-
tionwide hepatitis C screening campaign in conjunction with the World Hepatitis 
Day. For the first time, the rapid diagnostic test (RDT) for HCV screening was intro-
duced in public health institutions. This campaign involved 49 hospitals and 38 health 
clinics across the country, targeting the adult general population with unknown HCV 
infection status. Of the 11 382 participants undergoing the RDT, 1.9% were found to 
be positive for hepatitis C antibody (anti-HCV) and were referred to on-site medical 
departments or nearby hospitals for confirmatory testing and treatment. Men, the 
Malay ethnic group, intranasal and injection drug users and ex-prisoners were shown 
to have higher odds of being positive for anti-HCV. In addition to serving as a model 
to educate the general population about the disease, this campaign demonstrates the 
feasibility of decentralizing HCV screening, particularly by promoting the use of RDT, 
and linking the HCV-infected patients to care in Malaysia.
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Following the advent of the highly effective treatment with 
direct-acting antivirals (DAAs), the World Health Organization 
(WHO) has set a goal for the elimination of hepatitis C by 2030.8 
As a country with approximately 2.5% of its population infected 
with HCV,9 Malaysia has been actively taking steps towards 
achieving this goal. Together with the Foundation for Innovative 
New Diagnostics (FIND) and the Drugs for Neglected Diseases 
initiative (DNDi), the Ministry of Health (MOH) in Malaysia is cur-
rently working on decentralizing HCV screening using a pre-qual-
ified rapid diagnostic test (RDT) and linking the HCV-seropositive 
individuals to confirmatory testing and treatment. In 2017, the 
Malaysian government also invoked the Agreement on the Trade-
Related Aspects of Intellectual Property Rights (TRIPS) and issued 
a compulsory licence (CL) for sofosbuvir,10 the backbone of a wide 
range of DAA-based regimens. This has since then allowed the use 
of the generic equivalent of sofosbuvir in public health institutions 
across the country.

Despite all the efforts made, the awareness of hepatitis C is still 
considerably lacking and under-screening remains a major challenge 
in Malaysia.11,12 Therefore, in collaboration with the FIND and DNDi, 
the MOH recently launched a one-week nationwide hepatitis C 
screening campaign. In addition to promoting the public awareness 
of the disease, this campaign aimed to provide insight into the effec-
tiveness of a population-based screening programme in identifying 
HCV-infected individuals and the associated factors for HCV infec-
tion in the country.

2  | MATERIAL S AND METHODS

The screening campaign was conducted between 15 and 21 July 
2019 in conjunction with the World Hepatitis Day. Forty-nine public 
hospitals and 38 public health clinics located in all the 14 states in 
the country participated in this campaign.

The SD Bioline HCV rapid test kits (sensitivity = 99.3%; specific-
ity = 98.1%) used in this campaign were provided by the FIND in sup-
port of the country's efforts to upscale the screening and treatment 
for hepatitis C.13 All the screening activities were performed in the 
existing health facilities by medical staff, including doctors, nurses 
and medical assistants, who had received training on the use of rapid 
test kits prior to the campaign. The adult population (≥18 years of 
age) with unknown HCV infection status was the main target of the 
campaign. The involved hospitals and clinics were also encouraged 
to reach out to at-risk groups in need of screening by engaging civil 
society organizations (CSOs).

Pre-test counselling was given to the individual participants 
who consented to be enrolled in the campaign, with the aim to 
inform them of the purpose of the screening, the data collection 
procedures and the measures taken to ensure confidentiality. 
Their information regarding sociodemographic characteristics and 
the exposure to risk factors of hepatitis C was gathered through 
an anonymous survey. The participants were required to complete 
a structured, self-administered questionnaire, which consisted 

a list of risk factors of hepatitis C adopted from the Hepatitis C 
Elimination through Access to Diagnostics (HEAD-Start) project 
(Table 1).14 The survey was conducted in a designated area in each 
centre, and only trained medical staff were involved in the data 
collection.

The presence of hepatitis C antibody (anti-HCV) was mainly 
confirmed through the RDT, using capillary blood collected by fin-
ger-pricking with a lancet. Alternatively, venous blood was used as 
a sample for the RDT in the participants who required laboratory 
assessments for other medical conditions at the same time. Post-
test counselling was also given to all the participants, mainly to in-
form them of the screening results and educate them about healthy 
lifestyle. Those who were positive for anti-HCV were subsequently 
referred to on-site medical departments or nearby hospitals for con-
firmatory testing and further management.

The data analysis was performed using the R-3.5.1 for 
Windows. All the categorical variables were summarized as fre-
quencies and percentages. The backward stepwise multiple lo-
gistic regression analysis was applied to determine the factors 
associated with the anti-HCV status of the participants. This was 
preceded by the simple logistic regression analysis to identify the 
potential significant factors. It was ensured that multicollinearity 
and interaction were not present in the final model. The finding of 
the Hosmer-Lemeshow goodness-of-fit test, the overall correctly 
classified percentage and the area under the receiver operating 
characteristic curve were also used to confirm the model fitness. 
The final results were presented as crude and adjusted odds ratios 
(ORs), along with their corresponding 95% confidence intervals 
(CIs) and P-values.

3  | RESULTS

Of the 11 382 participants undergoing the RDT, nearly half were in 
the age range of 30-59 years. More than 60% of them were female 
and of Malay ethnicity. Having a history of invasive medical proce-
dures (17.3%) and body piercing (12.4%) was found to be the most 
common risk factor of hepatitis C among the participants (Table 1). 
A total of 11,523 tests, including 141 (1.2%) repeated for invalid re-
sults, were performed. The majority (99.2%) of the participants pro-
vided a finger-prick sample for the RDT, while the rest were screened 
using their venous blood.

Two hundred and twenty (1.9%) of the participants were found 
to be positive for anti-HCV. Men were shown to have 6.42 times 
higher odds (95% CI: 3.94, 10.92) of being positive for anti-HCV as 
compared with women. The Malay ethnic group also had a higher 
tendency of being positive for anti-HCV than did the Chinese eth-
nic group (adjusted OR: 2.42; 95% CI: 1.28, 4.92). As they would 
be expected, intranasal illicit drug users (adjusted OR: 4.92; 95% 
CI: 2.77, 8.57), persons who inject drugs (PWID) (adjusted OR: 
135.47; 95% CI: 88.94, 209.09) and ex-prisoners (adjusted OR: 
2.34; 95% CI: 1.19, 4.64) were also more likely to be positive for 
anti-HCV (Table 2).
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TA B L E  1   Patient characteristics and results of rapid diagnostic tests

Variables Total

RDT results

Negative Positive NA

  n n (%) n (%) n (%)

Total 11 382 11 159 (98.0) 220 (1.9) 3 (0.0)

Age, years    

<30 2409 2379 (20.9) 28 (0.2) 2 (0.0)

30-39 3418 3344 (29.4) 73 (0.6) 1 (0.0)

40-49 2244 2182 (19.2) 62 (0.5) 0 (0.0)

50-59 1821 1778 (15.6) 43 (0.4) 0 (0.0)

≥60 1486 1472 (12.9) 14 (0.1) 0 (0.0)

NA 4 4 (0.0) 0 (0.0) 0 (0.0)

Gender

Male 4293 4094 (36.0) 199 (1.7) 0 (0.0)

Female 7082 7058 (62.0) 21 (0.2) 3 (0.0)

NA 7 7 (0.1) 0 (0.0) 0 (0.0)

Ethnicity

Malay 7116 6948 (61.0) 166 (1.5) 2 (0.0)

Chinese 1873 1856 (16.3) 17 (0.1) 0 (0.0)

Indian 769 760 (6.7) 8 (0.1) 1 (0.0)

Others 1617 1588 (14.0) 29 (0.3) 0 (0.0)

NA 7 7 (0.1) 0 (0.0) 0 (0.0)

Nationality

Malaysian 11 294 11 072 (98.0) 219 (1.9) 3 (0.0)

Non-
Malaysian

87 86 (98.9) 1 (1.1) 0 (0.0)

NA 1 1 (100.0) 0 (0.0) 0 (0.0)

History of invasive medical procedures

Yes 1967 1924 (16.9) 43 (0.4) 0 (0.0)

No 9415 9235 (81.1) 177 (1.6) 3 (0.0)

History of body piercing

Yes 1412 1386 (12.2) 25 (0.2) 1 (0.0)

No 9970 9773 (85.9) 195 (1.7) 2 (0.0)

History of receiving blood/blood products/clotting factor concentrations/organ transplant before 1994a

Yes 494 480 (4.2) 14 (0.1) 0 (0.0)

No 10 888 10 679 (93.8) 206 (1.8) 3 (0.0)

History of tattooing

Yes 389 347 (3.0) 42 (0.4) 0 (0.0)

No 10 993 10 812 (95.0) 178 (1.6) 3 (0.0)

History of needle stick injury or mucosal exposure to HCV-infected blood

Yes 267 262 (2.3) 5 (0.0) 0 (0.0)

No 11 115 10 897 (95.7) 215 (1.9) 3 (0.0)

History of intranasal illicit drug use

Yes 238 165 (1.5) 73 (0.6) 0 (0.0)

No 11 144 10 994 (96.6) 147 (1.3) 3 (0.0)

History of injection drug use

(Continues)
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4  | DISCUSSION

This campaign represents the first time that a highly sensitive and 
specific rapid test kit was introduced for HCV screening in public 
health institutions in Malaysia. The proportion of anti–HCV-positive 
patients found in this campaign (1.9%) was close to the estimated 
prevalence of hepatitis C in Malaysia (2.5%) and was remarkably 
higher than those reported in similar screening campaigns target-
ing the general population (0.6%-1.14%).15,16 While the increasing 
patient load poses a challenge to public hospitals, the finding indi-
cates that, with adequate support and guidance, the decentralization 

of hepatitis C management is possible in Malaysia. Apart from the 
expected risk factors of hepatitis C such as the history of injection 
drug use and imprisonment,17 the finding also demonstrates marked 
gender and ethnic differences in the anti-HCV status of the general 
population in Malaysia. Such information could help policymakers 
better understand the epidemiology of HCV infection in the country 
and provide them with a basis for targeted interventions.

While under-diagnosis remains the largest gap in the cascade 
of care for hepatitis C worldwide,18 this collaborative initiative 
could also serve as a model to improve the public awareness of the 
disease. In addition to the ongoing clinical trials, the success of this 

Variables Total

RDT results

Negative Positive NA

  n n (%) n (%) n (%)

Total 11 382 11 159 (98.0) 220 (1.9) 3 (0.0)

Yes 197 57 (0.5) 140 (1.2) 0 (0.0)

No 11 185 11 102 (97.5) 80 (0.7) 3 (0.0)

History of imprisonment

Yes 134 76 (0.7) 58 (0.5) 0 (0.0)

No 11 248 11 083 (97.4) 162 (1.4) 3 (0.0)

History of chronic liver disease and/or hepatitis

Yes 98 89 (0.8) 9 (0.1) 0 (0.0)

No 11 284 11 070 (97.3) 211 (1.9) 3 (0.0)

History of HIV infection

Yes 86 77 (0.7) 9 (0.1) 0 (0.0)

No 11 296 11 082 (97.4) 211 (1.9) 3 (0.0)

History of having man-with-man sex

Yes 74 68 (0.6) 6 (0.1) 0 (0.0)

No 11 308 11 091 (97.4) 214 (1.9) 3 (0.0)

History of having an HCV-infected partner

Yes 55 53 (0.5) 2 (0.0) 0 (0.0)

No 11 327 11 106 (97.6) 218 (1.9) 3 (0.0)

History of working as a sex worker

Yes 24 22 (0.2) 2 (0.0) 0 (0.0)

No 11 358 11 137 (97.8) 218 (1.9) 3 (0.0)

Long-term haemodialysis

Yes 23 23 (0.2) 0 (0.0) 0 (0.0)

No 11,359 11,136 (97.8) 220 (1.9) 3 (0.0)

Born to an HCV-infected mother

Yes 19 19 (0.2) 0 (0.0) 0 (0.0)

No 11 363 11 140 (97.9) 220 (1.9) 3 (0.0)

Being transgender

Yes 16 14 (0.1) 2 (0.0) 0 (0.0)

No 11 366 11 145 (97.9) 218 (1.9) 3 (0.0)

Abbreviations: HCV, hepatitis C virus; HIV, human immunodeficiency virus; NA, not available (incomplete documentation); RDT, rapid diagnostic test.
aThe year in which viral hepatitis screening was mandated to be performed in blood, blood products, clotting factor concentrations and organ 
transplant. 

TA B L E  1   (Continued)
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campaign suggests that using public health approaches to upscale 
the screening for hepatitis C could be a new form of long-term 
partnership between Malaysia and international non-for-profit or-
ganizations. Although risk-based screening, as demonstrated in a 
systematic review, is likely to be more cost-effective than popu-
lation-based screening for hepatitis C as a long-term strategy in 
the real-world settings (<£30  000 vs >£30  000 per quality-ad-
justed life year),19 this campaign shows that the cost of a nation-
wide, population-based screening programme could be minimized 
through such a partnership. In fact, the total expenditure on this 
campaign was only MYR 71 500 (£13 280), a large portion (76.9%) 
of which was spent on the rapid test kits and funded by non-for-
profit organizations. 

It is also noteworthy that this campaign went beyond screening. 
Over the one-week period, all the anti–HCV-positive patients iden-
tified had been referred for confirmatory testing and, if necessary, 
further assessment of the need for treatment. As a sofosbuvir-based 
regimen is available at a cost of less than US$300 per course while 
the CL is still valid,20 it is timely for the MOH to massively scale 
up the hepatitis C treatment in Malaysia. Even though a follow-up 
is required to evaluate the commitment of the participants in this 
campaign to the subsequent management, linking the HCV-infected 
patients to early treatment is essential for Malaysia to achieve the 
WHO’s elimination target by 2030. Besides complementing the rou-
tine screening, the additional value of this campaign in educating the 

general population about the disease and familiarizing them with the 
services and treatment available in public health institutions should 
also not be overlooked.

Another point worth highlighting is the involvement of the med-
ical staff of the MOH in this campaign. Although this clearly served 
as a means to minimize the operation cost of the campaign, it is 
arguable that the routine health services were not affected due to 
limited manpower. Hence, in order to optimize the resource utiliza-
tion without compromising the quality of services in public health 
institutions, the MOH could consider integrating the viral hepatitis 
programme into the existing HIV infection programme, as highly rec-
ommended by the US Substance Abuse and Mental Health Services 
Administration.21 Moreover, it is important to acknowledge the con-
tributions of CSOs in this campaign. Consistent with the previous 
findings,22 CSOs were found to play an active role in increasing the 
screening uptake among high-risk groups, particularly PWID and 
persons living with HIV. It is noted that the hospitals and clinics en-
gaging CSOs were more likely to capture high-risk groups for HCV 
screening in this campaign. Again, this implies that multi-organiza-
tional participation is of great significance in pushing the agenda of 
hepatitis C elimination in Malaysia.

The major limitation of this screening campaign lies in its cover-
age, as the screening services might not be accessible to those who 
were unaware of this campaign or unable to make a visit to public 
health institutions. Therefore, the MOH has a plan to expand the 

TA B L E  2   Factors associated with positive rapid diagnostic test results, and simple and multiple logistic regression analyses

Variables

Simple logistic regression Multiple logistic regressiona

Crude OR 95% CI P-value Adjusted OR 95% CI P-value

Gender

Male 16.34 10.67, 26.42 <.001 6.42 3.94, 10.92 <.001

Female 1.00 - - 1.00 - -

Ethnicity

Malay 2.61 1.63, 4.47 <.001 2.42 1.28, 4.92 .010

Chinese 1.00 - - 1.00 - -

Indian 1.15 0.47, 2.60 .747 2.50 0.87, 6.68 .074

Others 1.99 1.10, 3.72 .025 1.47 0.65, 3.42 .355

History of intranasal illicit drug use

Yes 33.09 23.96, 45.47 <.001 4.92 2.77, 8.57 <.001

No 1.00 - - 1.00 - -

History of injection drug use

Yes 340.85 235.03, 501.39 <.001 135.47 88.94, 209.09 <.001

No 1.00 - - 1.00 - -

History of imprisonment

Yes 52.21 35.79, 75.92 <.001 2.34 1.19, 4.64 .014

No 1.00 - - 1.00 - -

Abbreviations: CI, confidence interval; OR, odds ratio.
aOnly the participants with complete data for all the listed variables (n = 11 366) were included in the backward stepwise logistic regression analysis. 
Multicollinearity and interaction were checked and not found. The Hosmer-Lemeshow goodness-of-fit test (P = .417), overall correctly classified 
percentage (95.3%) and area under the receiver operating characteristic curve (92.4%) were applied to check the model fitness. 
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screening services to community-based outreach agencies and 
private health institutions in the second phase of the campaign. It 
was also challenging to have all the high-risk behaviours truthfully 
reported by using a self-administered questionnaire. Hence, in the 
next phase of the campaign, a one-to-one session in a private area 
could be introduced to obtain the history of high-risk behaviours of 
participants.

In conclusion, this nationwide HCV screening campaign rep-
resents a successful collaborative initiative between the MOH in 
Malaysia and international non-for-profit organizations. In addition 
to getting the general population acquainted with the disease and 
identifying more than 200 potentially HCV-infected individuals, 
this campaign demonstrates the feasibility of decentralizing HCV 
screening, especially by promoting the use of RDT, and linking the 
HCV-infected patients to care in Malaysia.
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