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Article 
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Drugs: A Cross-Sectional Study in Vietnam 
Vu NB ¹,*, Green K ¹, Tran HM ², Nguyen MH ¹, Do TK ¹, Nguyen Trong Khoa ³, Phan TTH ⁴, 
Tran THL ¹, Tran KA ¹, Le TG ², Pham VC ¹, Granger K ¹, Nguyen TLA ¹ and Tran KL ¹ 

1 PATH, Hanoi, Vietnam 
2 CCIHP, Hanoi, Vietnam 
3 VAMS, Hanoi, Vietnam 
4 VAAC, Hanoi, Vietnam 
* Correspondence: bvu@path.org 

Abstract: This study assesses the effectiveness of HCV self-testing (HCVST) distribution models 
compared to provider-led HCV testing (PL-HCVT), including the standard of care facility-based 
HCVT (SOC-HCVT) and community-based organization HCVT (CBO-HCVT) among people who 
inject drugs (PWID) in Vietnam. A cross-sectional study was conducted as part of a larger 
implementation science study in Hanoi and Ho Chi Minh City from September 2023 to April 2024. 
We engaged 8 CBOs and 10 public and private clinics in offering choice of HCVST through 
community-based and facility-based distribution, and secondary distribution), or PL-HCVT via 
SOC-HCVT and CBO-HCVT. Among 1,165 PWID, 693 opted for HCVST and 472 for PL-HCVT. The 
proportion of first-time testers was significantly higher in HIVST community-based and secondary 
distribution as well as CBO-HCVT compared to SOC-HCVT and facility-based HCVST (87.1%, 
93.3% and 82.7% vs. 41.9% and 35.7%, respectively; p < 0.001). Overall, HCV seropositivity rate was 
lower in HCVST than PL-HCVT, however, higher in HCVST facility-based and community-based 
distribution compared to HCVST secondary distribution (28.1% and 20.4% vs. 5.7%, respectively). 
Community-based HCVST was most effective, followed by facility-based HCVST and secondary 
distribution. Our findings indicate that HCVST effectively reaches first-time testers and results in 
more people diagnosed and treated among PWID.  

Keywords: HCV self-testing; people who inject drugs; effectiveness; service delivery; Vietnam 
 

1. Introduction 

Despite being curable, hepatitis C virus (HCV) is still a global major public health concern. The 
World Health Organization (WHO) set an ambitious goal to eliminate HCV by 2030 with specific 
targets to diagnose 90% of people living with HCV and treat 80% of diagnosed people [1]. However, 
as of 2024, only 36% of the 50 million people living with HCV had been diagnosed, and just 20% had 
received curative treatment [2].  

People who inject drugs (PWID) are profoundly and disproportionately affected by HCV. HCV 
prevalence among PWID is estimated at 39% compared to the general population prevalence of just 
1% [3,4], and HCV incidence is estimated at 12.1 per 100 person-years [5]. Globally, there are 15.6 
million PWID, of which an estimated 6.1 million people are living with HCV, accounting for 9% of 
all infections [4]. Given the high burden, PWID are a priority population to accelerate access to 
prevention, testing, diagnosis, and treatment services to eliminate HCV by 2030.  

Vietnam estimates about one million people living with HCV, but 85% of them remain 
undiagnosed and 70% of the diagnosed people remain untreated [6,7]. The country estimates 161,000 
PWID, of which 44% are living with HCV and 17% are living with HIV [8]. Barriers to access to HCV 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 July 2024                   doi:10.20944/preprints202407.1615.v1

©  2024 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202407.1615.v1
http://creativecommons.org/licenses/by/4.0/


 2 

 

testing and treatment among PWID include restrictive drug policies, stigma and discrimination, poor 
access to health services, low hepatitis C testing, linkage to care and treatment, restrictions for 
accessing direct-acting antiviral (DAA) therapy, and the lack of government investment to support 
WHO elimination goals [3]. In addition, lack of choice for HCV testing options, centralization of HCV 
viral load testing and treatment, low awareness of the disease, out-of-pocket payments, and high cost 
of HCV viral load testing and DAA treatment also act as barriers to accessing HCV services among 
PWID in Vietnam. As per standard of care in Vietnam, HCV testing is currently only available at 
health facilities where methadone maintenance treatment (MMT), antiretroviral therapy (ART) and 
pre-exposure prophylaxis (PrEP) is provided. HCV viral load testing is centralized at tertiary 
hospitals and paid for by social health insurance (SHI). DAAs are covered partially (50%) by national 
social health insurance (SHI), with patients expected to pay for the rest (50% of $963 for 
Sofosbuvir/Velpatasvir or $879 for Sofosbuvir/Daclatasvir), but DAA costs remain too high and 
unaffordable for many people, particularly PWID [9].  

Evidence from previous studies [10–14] shows that HCVST is acceptable and feasible among key 
populations (KPs) including PWID and different settings including Vietnam, and lay people can 
perform the self-test with minimal support. HIV self-testing (HIVST) has been proven to be effective 
in increasing the uptake of HIV testing, resulting in more people diagnosed and treated [23,24]. In 
July 2024, WHO pre-qualified the first HCV self-test (i.e., OraQuick HCV self-test) which is an 
important step to expand access to testing and diagnosis, accelerating the attainment of the 2030 
hepatitis elimination goals [25]. However, there is a lack of direct evidence on the effectiveness of 
HCVST. The remaining challenge lies in effectively implementing and scaling up HCVST to 
complement other HCV testing strategies and addressing gaps in current coverage. A first critical 
step towards HCVST introduction and scale-up is to determine where and how to implement HCVST 
or optimal approaches to deliver HCVST to support scale-up of this intervention among PWID 
population.  

Drawing from the experiences of established HIVST services and leveraging existing HIVST 
systems [15], we implemented three HCVST service delivery models: (1) Facility-based HCVST 
through ART outpatient clinics, MMT facilities, and private KP-led clinics providing PrEP in 
distribution of HCVST kits to people living with HIV (PLHIV) and key populations (KPs) including 
PWID; (2) Community-based HCVST through engagement of community-based organizations (CBO) 
to distribute HCVST kits to KPs including PWID; and (3) Secondary distribution (social network 
approaches), where clients who received HCVST at CBOs distributed HCVST kits to their sexual 
partners and/or injecting partners.  

With this study in Vietnam, we investigate the effectiveness of three HCVST service delivery 
models compared to provider-led HCV testing (PL-HCVT). The PL-HCVT refers to the standard of 
care facility-based HCV testing (SOC-HCVT) at clinics and community-based HCV testing offered 
by CBOs (CBO-HCVT). 

2. Materials and Methods 

2.1. Study Design 

We designed an implementation research study to assess the effectiveness of three HCVST 
service delivery models (facility-based, community-based, and secondary distribution) compared to 
PL-HCVT (SOC-HCVT and CBO-HCVT). HCVST distribution models were integrated into existing 
HIV and harm reduction services, such as community HIV testing, ART, MMT, and PrEP. We 
generated data on PWID from a larger implementation science study. Quantitative data were 
collected through: (1) a cross-sectional survey administered with PWID who opted for HCVST or 
SOC-HCVT/CBO-HCVT; (2) an e-logbook maintained client records when using HCV services.  

2.2. Overview of the Intervention and Implementation Approach 

We engaged a total of 18 intervention sites, including 10 clinics (3 MMT, 3 ART, and 4 KP-led 
clinics) and eight CBOs to provide HCVST through three service delivery models (community-based 
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and facility-based distribution, and secondary distribution). The clinics offered a choice of facility-
based HCVST or SOC-HCVT for PWID clients seeking or using MMT, ART and/or PrEP services, 
while the CBOs offered a choice of community-based HCVST or CBO-HCVT for PWID clients 
receiving needles & syringes and/or community HIV testing. HCVST secondary distribution was 
implemented through engagement of primary HCVST clients at CBOs. Each primary HCVST client 
distributed up to three kits to their sexual and/or injecting partners who they thought would benefit 
from HCVST. CBO service providers followed-up secondary distribution clients via telephone for up 
to four weeks to check if they performed the self-test and/or visited the designated clinics for HCV 
confirmatory testing and/or treatment initiation.  

The linkage to care pathways included active referral from CBOs, which offered accompanied 
referrals for those who tested with the provider using assisted HCVST. Those who used unassisted 
HCVST across all three testing models were followed up by phone within four weeks of the client 
obtaining the kit. Clients who had a reactive test result were offered accompanied referrals or 
assistance with scheduling appointments if they preferred to go for confirmation testing alone. The 
linkage pathways also included passive referrals from clinics, where clients with a reactive test result 
were referred to HCV confirmatory testing and treatment using a standard referral slip. The cascade 
of care models was employed to track and visualize the results of linkage to care.  

2.3. HCV Test Kits 

In this study we used OraQuick HCV Rapid Antibody Test (OraSure Technologies, PA, USA) as 
an oral fluid-based assay to distribute to study participants who opted for HCVST. The OraQuick 
HCV Rapid Antibody Test has a sensitivity of 98% (95% CI 97%-99%) and a specificity of 100% (95% 
CI 90%-100%) [16], is prequalified by WHO and the Conformitè Europëenne and marked for 
professional use that provides a result in 20-40 minutes [17,18]. Modified Instructions for Use 
developed by the manufacturer was used to adapt the professional use kit to a self-test. The test was 
packaged for single use as a self-test for the study in Vietnam.  

We used Bioline HCV rapid test (Abbott Diagnostics, IL, USA) for study participants who opted 
for SOC-HCVT and CBO-HCVT. The Bioline HCV rapid test has a sensitivity of 95% (95% CI 93–96%) 
and a specificity of 100% (95% CI 99– 100%) [19].  

2.4. Study Population  

The study population consisted of PWID seeking HIV and/or harm reduction services at the 
study sites and clients receiving HCVST kits distributed by primary HCVST clients at CBOs 
(secondary distribution). HIV-negative and HIV status-unknown individuals who self-identified as 
a person who injects drugs (PWID) and reported injecting drugs at least once in the past month, using 
MMT and/or receiving ART or PrEP were included in this study. Study participants were required 
to be 18 years or older, have an unknown HCV status or not have been tested for HCV in the past six 
months, provide written consent for participation in the study, and have access to a reliable phone 
for follow-up. PWID clients were excluded if they had been diagnosed with chronic HCV or on HCV 
treatment.  

2.5. Study Procedures and Data Collection  

PWID clients seeking HIV and/or harm reduction services at CBOs and clinics in the study sites 
were invited to participate in the study. The recruitment of study participants varied by primary 
distribution directly implemented by CBOs and clinics and secondary distribution indirectly 
administered by CBOs through engagement of primary HCVST clients. Figures 1 and 2 display the 
process of recruitment and enrollment of study participants at CBOs and clinics employed in the 
larger implementation science study.  
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Figure 1. Enrollment of study participants for the survey at CBOs. 
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Figure 2. Enrollment of study participants for the survey at clinics. 

PWID clients who opted for HCVST at CBOs were invited to take part in secondary distribution 
of HCVST kits to their injecting and/or sexual partners (as distributors). The study staff obtained 
another written informed consent from the distributors. Each distributor received up to three HCVST 
kits to deliver to their partners. Figure 3 displays study procedures for recruitment of study 
participants through HCVST secondary distribution model.  

 
Figure 3. Enrollment of study participants recruited via secondary distribution. 

2.6. Analysis Approach 

The primary outcome of interest was the proportion of first-time HCV testers reached by 
delivery model. The main analysis measured first-time testers by model and by dependent factors 
(age, gender, education, occupation, income, KP group, and testing model). In this study we 
evaluated the effectiveness of HCVST service delivery models by the ability to reach unreached 
populations or first-time testers, find people with HCV, and link them to care compared to PL-HCVT 
(SOC-HCVT and CBO-HCVT) among PWID.  

Data was analyzed using descriptive statistics and multivariable logistic regression models in 
SPSS Version 22.0. We conducted univariable and multivariable logistic regression to investigate 
factors associated with first-time HCV testing and/or HCV seropositivity. Variables adjusted in the 
logistic regression models included age, marital status, education, occupation, income, KP group, 
and testing model. Variables found to be statistically significant at a p-value of less than 0.05 are 
included in the multivariable logistic regression models. Multivariable logistic regression models 
were used to examine the factors associated with the outcome indicator. The analysis results were 
presented and interpreted as an odds ratio with 95% confidence intervals (95% CI). The 
programmatic monitoring data were analyzed to measure HCV seropositivity rate and success rate 
of the linkage to HCV confirmatory testing and treatment initiation.  
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3. Results 

Demographic Characteristics of Study Participants 

In total, 1161 PWID were included in this analysis, of which 689 opted for HCVST and 472 opted 
for PL-HCVT. There was no significant difference between HCVST and PL-HCVT clients in age, 
education, and income. The median age of the participants was 42 (IQR: 37-48); a great majority 
(88.2%) completed secondary school and higher education; and the vast majority (95.8%) had a 
monthly income of 10 million VND ($417) or lower (Table 1). However, the proportion of male and 
married PWID HCVST clients was lower than PL-HCVT (58.9% and 53% vs. 84.1% and 62.3%, 
respectively), while the proportion of employed PWID HCVST clients was higher than PL-HCVT 
(18.1% vs. 12.7%, respectively).  

Table 1. Demographic characteristics of study participants. 

Characteristic 
HCVST PL-HCVT Total p-value 
(n=689) (n=472) (n=1161)   

Age in years, median (IQR) 42 (37-48) 42 (37-47) 42 (37-48) 0.562 
18-29 56 (8.1%) 30 (6.4%) 86 (7.4%) 

0.525 30-39 196 (28.5%) 138 (29.2%) 334 (28.8%) 
40+ 437 (63.4%) 304 (64.4%) 741 (63.8%) 

Gender         
Male 406 (58.9%) 397 (84.1%) 803 (69.2%) 

0.000*** 
Female 73 (10.6%) 71 (15%) 144 (12.4%) 

Transgender 1 (0.2%) 4 (0.9%) 5 (0.4%) 
No answer 209 (30.3%) 0 (0%) 209 (18%) 

Marital status         
Unmarried 180 (26.1%) 94 (19.9%) 274 (23.6%) 

0.006** 
Married 365 (53%) 294 (62.3%) 659 (56.8%) 

Living with a partner 57 (8.3%) 25 (5.3%) 82 (7.1%) 
Divorced, separated or widow 87 (12.6%) 59 (12.5%) 146 (12.6%) 

Education         
Primary 83 (12.1%) 54 (11.4%) 137 (11.8%) 

0.361 
Secondary 307 (44.6%) 194 (41.1%) 501 (43.2%) 

High school 263 (38.2%) 204 (43.2%) 467 (40.2%) 
University and higher 36 (5.2%) 20 (4.2%) 56 (4.8%) 

Ocucpation         
Employed 125 (18.1%) 60 (12.7%) 185 (15.9%) 

0.037* 
Self-employed 453 (65.8%) 344 (72.9%) 797 (68.7%) 
Unemployed 58 (8.4%) 40 (8.5%) 98 (8.4%) 

Others 53 (7.7%) 28 (5.9%) 81 (7%) 
Monthly income         

Under 5 million (208 USD) 321 (46.6%) 195 (41.3%) 516 (44.4%) 
0.196 5-10 million (208-417 USD) 339 (49.2%) 257 (54.5%) 596 (51.3%) 

Above 10 million (417 USD) 29 (4.2%) 20 (4.2%) 49 (4.2%) 
Chi square test: *p<0.05; **p<0.01; ***p<0.001. 

First-Time HCV Testers 

Overall, the proportion of first-time HCV testers was higher in HCVST than in PL-HCVT (72% 
vs. 62.3%, respectively). There was a significant higher proportion of first-time testers among PWID 
who opted for HCVST secondary distribution and community-based distribution as well as CBO-
HCVT compared to HCVST facility-based distribution and SOC-HCVT (93.3%, 87.1% and 82.7% vs. 
35.7% and 41.9%, respectively; p < 0.001) (Table 2).  

Table 2. First-time HCV testers by testing model. 
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Testing model First-time tester Ever tested p value 
SOC-HCVT (n=172) 72 (41.9%) 100 (58.1%) 

0.000*** 
CBO-HCVT (n=300) 248 (82.7%) 52 (17.3%) 
HCVST facility-based distribution (n=171) 61 (35.7%) 110 (64.3%) 
HCVST community-based distribution (n=309) 269 (87.1%) 40 (12.9%) 
HCVST secondary distribution (n=209) 195 (93.3%) 14 (6.7%) 

Chi square test: ***p<0.001. 

Factors Associated with First-Time HCV Testing 

Univariate analysis comparison between first-time HCV testing and having ever tested for HCV 
revealed that PWID who opted for HCVST secondary distribution and community-based 
distribution and CBO-HCVT were more likely to be first-time testers (Table 3). A multivariable 
logistic regression analysis confirmed a significant association between first-time HCV testing and 
opting for HCVST secondary distribution (adjusted odds ratio [aOR]: 23; 95%CI: 11.92-44.39), HCVST 
community-based distribution (aOR: 9.65; 95%CI: 6.02-15.47) in addition to CBO-HCVT (aOR: 6.57; 
95%CI: 4.19-10.32).   

Table 3. Factors associated with first-time HCV testing. 

Factors 
Univariate regression Multivariate regression 

Odds ratio  
(95% CI) 

p value 
Adjusted odds ratio 

(95% CI) 
p value 

Age group     

18-29 Reference    

30-39 0.28 (0.12-0.63) 0.002 0.48 (0.2-1.18) 0.109 
40+ 0.2 (0.09-0.44) 0.000 0.33 (0.14-0.79) 0.013 

Marital status     

Unmarried Reference    

Married 1.05 (0.77-1.44) 0.756 0.89 (0.6-1.32) 0.576 
Living with a partner 1.93 (1.03-3.64) 0.041 0.78 (0.37-1.64) 0.518 

Divorced, separated, widowed 0.95 (0.61-1.48) 0.832 0.84 (0.49-1.45) 0.534 
Occupation     

Employed Reference    

Self-employed 0.87 (0.6-1.27) 0.473 1.21 (0.76-1.91) 0.428 
Unemployed 0.71 (0.41-1.22) 0.215 0.6 (0.3-1.23) 0.163 

Others 0.48 (0.27-0.84) 0.01 0.35 (0.17-0.71) 0.003 
Education     

Primary school Reference    

Secondary school 0.76 (0.49-1.16) 0.206 0.68 (0.41-1.14) 0.142 
High school 1.05 (0.68-1.63) 0.826 1.19 (0.69-2.04) 0.537 

Under Graduated 1.58 (0.72-3.46) 0.254 2.12 (0.82-5.47) 0.121 
Monthly income in VND     

Under 5 million Reference    

5-10 million 0.76 (0.58-0.99) 0.044 0.6 (0.41-0.85) 0.005 
Above 10 million 0.49 (0.27-0.91) 0.023 0.31 (0.14-0.68) 0.003 

Testing model     

SOC-HCVT Reference    

CBO-HCVT 6.62 (4.33-10.14) 0.000*** 6.57 (4.19-10.32) 0.000*** 
HCVST secondary distribution 19.35 (10.39-36) 0.000*** 23 (11.92-44.39) 0.000*** 

HCVST facility-based distribution 0.77 (0.5-1.19) 0.24 0.72 (0.46-1.14) 0.161 
HCVST community-based 

distribution 
9.34 (5.96-14.64) 0.000*** 9.65 (6.02-15.47) 0.000*** 

Logistic regression: ***p<0.001. 

HCV Seropositivity Yield 
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The HCV seropositivity yield was higher among clients who opted for PL-HCVT than HCVST, 
but higher through HCVST facility-based and community-based distribution compared to HCVST 
secondary distribution (38.4% and 20.3%; 28.1% and 20.4% vs. 5.7%, respectively) (Figure 4). 

 

Figure 4. HCV seropositivity yield by testing model. 

Factors Associated with HCV Seropositivity 

Univariate analysis comparison between HCV seropositive and negative results revealed that 
PWID aged 30 years and older and those being unemployed were more likely to have an HCV 
seropositive result (Table 4). A multivariable logistic regression analysis confirmed a significant 
association between HCV seropositivity and being a PWID aged 30 years and older (aOR: 9.57; 
95%CI: 2.25-40.7), but the association between being unemployed and HCV seropositivity was no 
longer significant when being adjusted with other factors. There was a significant association 
between HCV seropositivity and opting for HCV testing models in which SOC-HCVT achieved the 
highest yield of HCV seropositivity, followed by CBO-HCVT, HCVST community-based distribution 
and secondary distribution. HCV seropositivity rate in HCVST community-based distribution and 
secondary distribution was 52% and 89% lower than the SOC-HCVT (aOR: 0.48; 95%CI: 0.31-0.73 and 
aOR: 0.11; 95%CI: 0.06-0.2, respectively).  

Table 4. Factors associated with HCV seropositivity. 

Factors 
Univariate regression Multivariate regression 

Odds ratio 
p value Adjusted odds ratio 

(95% CI) 
p value 

(95% CI) 
Age group         

18-29 Reference       
30-39 10.15 (2.43-42.33) 0.001** 9.57 (2.25-40.7) 0.002** 
40+ 13.77 (3.36-56.54) 0.000*** 13.05 (3.11-54.77) 0.000*** 

Marital status         
Unmarried Reference       

Married 0.69 (0.5-0.96) 0.026 0.64 (0.45-0.91) 0.014 
Living with a partner 0.38 (0.18-0.77) 0.007 0.52 (0.24-1.12) 0.094 

Divorced, separated, widowed 0.76 (0.47-1.22) 0.254 0.67 (0.4-1.12) 0.129 
Occupation         
Employed Reference       

38.4%
20.3% 28.1% 20.4%

5.7%

61.6%
79.7% 71.9% 79.6%

94.3%

SOC-HCVT
(n=172)

Community-based
distribution

(n=300)

Facility based
distribution

(n=171)

CBO-HCVT
(n=309)

Secondary
distribution

(n=209)

Anti HCV+ Anti HCV-
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Self-employed 1.48 (0.96-2.28) 0.074 1.13 (0.71-1.8) 0.596 
Unemployed 2.37 (1.32-4.26) 0.004** 1.57 (0.81-3.05) 0.187 

Others 1.65 (0.86-3.15) 0.131 1.61 (0.8-3.25) 0.181 
Education         

Primary school Reference       
Secondary school 0.59 (0.38-0.92) 0.019 0.67 (0.42-1.06) 0.087 

High school 0.78 (0.51-1.21) 0.268 1.03 (0.64-1.67) 0.896 
Under Graduated 0.64 (0.3-1.36) 0.243 1.04 (0.45-2.4) 0.93 

Monthly income in VND         
Under 5 million Reference       

5-10 million 0.67 (0.5-0.89) 0.005 0.66 (0.47-0.93) 0.017 
Above 10 million 0.48 (0.21-1.11) 0.085 0.51 (0.21-1.24) 0.137 

Testing model         
SOC HCVT Reference       
CBO HCVT 0.41 (0.27-0.62) 0.000*** 0.5 (0.33-0.78) 0.002** 

HCVST secondary distribution  0.1 (0.05-0.19) 0.000*** 0.11 (0.06-0.21) 0.000*** 
HCVST facility-based distribution 0.63 (0.4-0.99) 0.043* 0.66 (0.41-1.05) 0.082 

HCVST community-based 
distribution 0.41 (0.27-0.62) 0.000*** 0.48 (0.31-0.73) 0.001** 

Logistic regression: *p<0.05; **p<0.01; ***p<0.001. 

HCV Cascade of Care  

Overall, SOC-HCVT and HCVST facility-based distribution yielded a higher rate of HCV 
seropositivity than CBO-HCVT and HCVST community-based distribution (38.4% and 28.1% vs. 
20.3% and 20.4%, respectively) (Table 5). HCV seropositivity rate in HCVST community-based 
distribution was compatible with CBO-HCVT. Notably, the success rate of linkage to care from 
HCVST facility-based distribution was as high as from SOC-HCVT (97.9% and 98.5%, respectively). 
The success rate of linkage to care from HCVST community-based distribution was like CBO-HCVT 
(88.9% and 80.3%, respectively). Interestingly, all PWID diagnosed HCV (100%) initiated DAA 
treatment that was offered free of charge by the study or the Global Fund.  

Table 5. HCV cascade of care by testing model. 

Testing model Tested for 
anti-HCV 

Anti-HCV+ Confirmatory 
testing 

Confirmed 
HCV 

Treatment 
initiation 

SOC-HCVT 172 66 (38.4%) 65 (98.5%) 40 (61.5%) 40 (100%) 
CBO-HCVT 300 61 (20.3%) 49 (80.3%) 29 (59.2%) 29 (100%) 

 
HCVST facility-based distribution 

 
171 

 
48 (28.1%) 

 
47 (97.9%) 

 
30 (63.8%) 

 
30 (100%) 

HCVST community-based distribution 
 

309 
 

63 (20.4%) 
 

56 (88.9%) 
 

38 (67.9%) 
 

36 (100%) 

HCVST secondary distribution 
 

209 
 

12 (5.7%) 
 

9 (75%) 
 

6 (66.7%) 
 

6 (100%) 

Ranking the Effectiveness of HCVST Service Delivery Models Compared to PL-HCVT 

To compare the effectiveness across five testing models we provided a score from 1 to 5 for each 
criterion (i.e., reaching unreached populations, detection of people with HCV, and linkage to care) in 
which 1 was the most effective and 5 was the least effective. Then, the total score was summed up to 
rank in order of the testing model effectiveness (Table 6). Results of the ranking show that in addition 
to SOC-HCVT, HCVST community-based and facility-based distribution were more effective than 
CBO-HCVT and HCVST secondary distribution. 

Table 6. Ranking the effectiveness of HCVST and PL-HCVT models. 
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Ranking criteria HCVST community-
based distribution 

HCVST facility-
based distribution 

HCVST 
secondary 

distribution 

CBO- HCVT  
 

SOC- HCVT 

1. Reaching unreached 
populations  
(% first-time HCV testers) 

2 
(87.1%) 

5 
(35.7%) 

1 
(93.3%) 

 
3 

(82.7%) 

 
4 

(41.9%) 
2. Detection of people with 
HCV  
(% HCV seropositivity)  

3 
(20.4%) 

2 
(28.1%) 

5 
(5.7%) 

4 
(20.3%) 

1 
(38.4%) 

3. Linkage to care  
(% uptake of HCV confirmatory 
testing) 

3 
(88.9%) 

2 
(97.9%) 

5 
(75%) 

 
4 

(80.3%) 

 
1 

(98.5%) 
Total score 8 9 11 10 6 
Ranking (1-5) 
from most effective to least 
effective   

 
SECOND  

 
THIRD  

 
FIFTH  

 
FOUTH 

 
FIRST 

4. Discussion 

This study evaluated the effectiveness of HCVST service delivery models compared to SOC-
HCVT and CBO-HCVT as an additional approach to increase the uptake of HCV testing and linkage 
to care among PWID in Vietnam. Our results indicate that HCVST increases the uptake of HCV 
testing among PWID first-time testers and results in more people diagnosed and treated with HCV. 
This finding is consistent with previous multi-country randomized clinical trial study in Malaysia, 
Georgia, and Pakistan among key populations (PWID and men who have sex with men) and the 
general population that reported increasing uptake of HCV testing and resulting in high linkage to 
further care compared to the standard of care [22].   

We found a significantly higher proportion of first-time testers among PWID who opted for 
HCVST, particularly through HCVST community-based distribution and secondary distribution, 
compared to PL-HCVT (SOC HCVT and CBO-HCVT). This implies that HCVST community-based 
distribution and secondary distribution are optimal models to reach unreached PWID or those who 
may not otherwise test in existing HCV testing services. A previous study in China also reports first-
time testers accounted for over half (58.6%) of HCV self-testers among men who have sex with men 
[11]. Similar to community-based testing approach [20], HCVST community-based distribution and 
secondary distribution are implemented by CBOs that reach and distribute test kits as an active 
testing approach. The active testing approach has proven to be more effective than the SOC passive 
testing approach in increasing the uptake of HCV testing among hard-to-reach populations such as 
PWID. This suggests that HCVST can be an effective strategy to accelerate the coverage of HCV 
testing among the PWID population that currently has poor access to health services [3].  

Although HCVST community-based and secondary distribution and CBO-HCVT have lower 
rates of HCV seropositivity than SOC-HCVT and HCVST facility-based distribution, the ability to 
reach more first-time testers of HCVST community-based and secondary distribution would 
ultimately result in more people diagnosed and treated with HCV. Evidence from previous studies 
on HIVST showed that the proportion of people diagnosed with HIVST is greater than facility-based 
testing [15]. A cost-effective study of HCVST in four countries including Vietnam also indicated that 
HCVST increases the number of people tested, diagnosed, and cured [21]. SOC-HCVT and HCVST 
facility-based distribution have the advantage of reaching PWID who are most at-risk and frequently 
visit health facilities for MMT, ART or PrEP services and obtaining a higher rate of HCV 
seropositivity but are limited in reaching first-time HCV testers who are not yet in the health systems. 
This finding suggests that HCVST could be used as a case finding strategy to accelerate elimination 
of hepatitis C among PWID.  

This study provides direct evidence on the effectiveness of HCVST service delivery models in 
PWID. We found that in addition to the SOC-HCVT, HCVST community-based distribution is the 
most effective model, followed by HCVST facility-based distribution, CBO-HCVT, and HCVST 
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secondary distribution. This is the first study measuring the effectiveness of HCVST service delivery 
models based on criteria for reaching first-time testers, finding people with HCV, and linking them 
to care. HCVST community-based distribution that is highly effective to reach first-time testers and 
detect people with HCV can be an optimal service delivery model. This suggests that HCVST can be 
an additional approach to the SOC- HCVT in which priority is given to HCVST community-based 
distribution, followed by facility-based and secondary distribution.  

Due to co-location of the services, SOC-HCVT and HCVST facility-based distribution had a 
higher success rate of linking people with HCV to care than HCVST community-based and secondary 
distribution as well as CBO-HCVT. Linkage to care from the community to health facility requires 
setting up a functional referral system and supporting its operations. CBOs played a key role in 
offering active referral or linkage to clients opting for HCVST community-based and secondary 
distribution by accompanying or making appointments with the designated clinics for clients.  

Limitations: This study has several limitations. Convenience sampling with “take all” method 
may create a selection bias in recruiting a sample of study participants that may not be representative 
of the entire PWID population. The study sample of PWID generated from a larger implementation 
science study may have limitations in obtaining comprehensive and in-depth data on HCVST among 
PWID. The short period of time for data collection (i.e., six months instead of 12 months as designed 
in the study) did not enable us to collect data on sustained virus response at 12 weeks after treatment 
(SVR12) to evaluate cure rate of HCV treatment. 

5. Conclusions 

Our study confirms that HCVST is an effective approach to increase the uptake of HCV testing 
and treatment among PWID. In addition to the standard of care facility-based HCV testing, HCVST 
community-based distribution is most effective, followed by facility-based distribution and 
secondary distribution. Evidence from the study informs guidelines on the design and 
implementation of HCVST services on a larger scale in Vietnam and other low- and middle-income 
countries. Given the availability of WHO-prequalified HCV self-test kits, scaling-up HCVST can 
become a reality to accelerate micro-elimination of hepatitis C among PWID. 
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