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ABSTRACT

Introduction: Injection drug use is the main
transmission route of hepatitis C virus (HCV) in
China. The prevalence of HCV remains high at
40–50% among people who inject drugs
(PWID). We developed a mathematical model
to predict the impacts of different HCV inter-
vention strategies on the HCV burden in Chi-
nese PWID by 2030.
Methods: We developed a dynamic determin-
istic mathematical model to simulate the
transmission of HCV among PWID in China
between 2016 and 2030, using domestic data
based on the real cascade of HCV care. We

considered various intervention scenarios,
including treatment regimens, harm reduction
program (HRP) coverage, enhanced testing and
referral for treatment.
Results: HCV incidence will exhibit a gradual
but slow declining trend from 12,970 in 2016 to
11,761 in 2030 based on current screening and
treatment practices among PWID (scenario 1).
Scaled-up HCV screening and treatment inte-
grated with HRPs (scenario 8) demonstrated the
most substantial reduction in HCV burden,
being the only intervention scenario that could
achieve the World Health Organization’s
(WHO’s) HCV elimination target. Specifically,
the HCV incidence in 2030 is projected to be
reduced by 81.42%, and HCV-related deaths are
projected to be reduced by 91.94%.
Conclusion: Our study indicates that achieving
WHO elimination targets is an extremely chal-
lenging goal that requires substantial improve-
ments in HCV testing and treatment among
PWID (scenario S8). The findings suggest that
coordinated improvements in testing, treat-
ment, and harm reduction programs could
greatly reduce the HCV burden among PWID in
China, and urgent policy changes are needed to
integrate HCV testing and treatment into
existing HRPs.
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PLAIN LANGUAGE SUMMARY

China has the largest number of people living
with the hepatitis C virus. The prevalence of
hepatitis C among people who inject drugs is
high at 40–50%, significantly higher than the
prevalence among other high-risk groups.
Preventing the transmission of hepatitis C
among people who inject drugs is essential to
avoid future liver diseases. We used a mathe-
matical model to evaluate the impacts of dif-
ferent intervention strategies on the incidence,
prevalence and mortality of hepatitis C among
people who inject drugs in China by 2030. We
found that scaled-up hepatitis C screening and
treatment integrated with harm reduction pro-
grams demonstrated the most substantial
reduction in the burden of hepatitis C; specifi-
cally, the incidence of hepatitis C in 2030 is
reduced by 81.42% and hepatitis-C-related
deaths are reduced by 91.94%. Increasing harm
reduction program coverage among people who
inject drugs has a greater impact in terms of
reducing the burden of hepatitis C virus com-
pared with enhanced linkage to care or test
frequency alone. Substantial improvements in
both testing and treatment integrated with
existing harm reduction programs are essential
to achieve the goal of eliminating hepatitis C in
China by 2030.

Keywords: Hepatitis C virus; Harm reduction;
Modeling; People who inject drugs; China

Key Summary Points

Why carry out this study?

China has the largest number of hepatitis
C virus (HCV) infections, with an
estimated 9.5 million HCV-infected
individuals.

Preventing HCV transmission among
people who inject drugs (PWID) is
essential to avoid future liver disease and
achieve the World Health Organization’s
(WHO’s) HCV elimination goal in China
by 2030.

To assess the impacts of different HCV
intervention strategies on HCV burden in
Chinese PWID by 2030.

What was learned from the study?

Scaled-up HCV screening and treatment
integrated with harm reduction programs
(HRPs) demonstrated the most substantial
reduction in HCV burden. Specifically, the
HCV incidence in 2030 is projected to be
reduced by 81.42%, and HCV-related
deaths are projected to be reduced by
91.94%.

Substantial improvements in both testing
and treatment integrated with existing
harm reduction programs are essential to
achieve the WHO HCV elimination goal
in China by 2030.

INTRODUCTION

Chronic hepatitis C virus (HCV) infection poses
a significant health threat globally, with an
estimated 56.8 million infections and 400,000
deaths worldwide in 2020 [1, 2]. Due to its large
population, China has the largest number of
HCV-infected individuals—an estimated
9.5 million, accounting for approximately one-
sixth of all HCV-infected individuals worldwide
[1, 3]. Without timely treatment, chronic HCV
can be a lifelong infection that leads to serious
complications, including liver disease, cirrhosis
(scarring of the liver), hepatocellular carcinoma
(HCC), and even death [4]. Chronic HCV is now
one of the most preventable and treatable dis-
eases, and HCV treatment and prevention can
be achieved at the primary health care level
through timely screening and referral for treat-
ment [5]. In 2016, the World Health Organiza-
tion (WHO) established goals to eliminate HCV
as a public health threat by 2030.

Injection drug use (IDU) is the main HCV
transmission route in China. Despite the intro-
duction of harm reduction programs (HRPs)
since the 1980s, the prevalence of HCV remains
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high at 40–50% among people who inject drugs
(PWID) [6, 7], which is substantially higher
than that noted in other high-risk populations
[8]. Preventing HCV transmission among PWID
is essential to avoid future liver disease and
achieve the WHO HCV elimination goal in
China by 2030. Although several studies indi-
cate that needle and syringe programs (NSPs)
and opioid substitution therapy (OST) can
reduce the risk of HCV transmission among
PWID [9, 10], it is unlikely that a significant
reduction in HCV prevalence will be achieved
given the high baseline HCV prevalence and
high possibility of reinfection in this popula-
tion [11].

The emergence of highly effective direct-
acting antivirals (DAAs) with a sustained viral
response (SVR) of greater than 90% renders
HCV ‘‘treatment as prevention’’ a distinct pos-
sibility. However, many studies have reported
barriers to accessing regular health services for
PWID, making the expansion of HCV testing
and treatment very difficult for PWID. Cur-
rently existing HRPs offer an opportunity for
early HCV diagnosis and treatment, providing
an achievable solution for HCV elimination in
PWID. To aid policy-making in China, we
developed a mathematical model to assess the
impacts of different HCV detection and treat-
ment strategies based on HRPs on HCV inci-
dence, prevalence and mortality in PWID in
China by 2030.

METHODS

The analysis in this article is based on previ-
ously publicly available data and does not
involve any new studies of human or animal
subjects performed by any of the authors.

Analytic Overview

We developed a dynamic deterministic mathe-
matical model to simulate the transmission of
HCV in a population of PWID in China between
2016 and 2030. The model integrates important
elements related to HCV prevention and treat-
ment, including HCV infection, the cascade of
HCV care, and the natural history of HCV. We

considered a range of intervention scenarios,
including treatment regimens, HRP coverage,
enhanced testing and referral to treatment.

PWID Population and Size

We aimed to model the PWID population in
China. The initial distribution of the popula-
tion of PWID in 2015 was derived from the
following sources: China’s Drug Situation
Report 2016 [12], the data of the National HIV
Sentinel Surveillance System (HSSS) [13], and
the 2015 China Acquired Immunodeficiency
Syndrome (AIDS) Response Progress Report [14].
The accurate estimation of active PWID in
China is difficult. We therefore set a
stable population of 800,000 PWID by approx-
imating current demographic trends, and the
initial HCV prevalence was set as 30% based on
published literature [14]. The initial distribution
across the HCV cascade of care was assumed as
50% non-diagnosed, 35% diagnosed and 15% in
care, based on prior knowledge. More detailed
information on the distribution of the PWID
population in 2015 is provided in Appendix A
S1 in the Supplementary Information.

Model Structure

The model structure is presented in Fig. 1. Our
compartment model stratifies PWID according
to enrollment status (no HRPs or HRPs) along
with HCV infection and HCV care cascade sta-
tus (susceptible and acutely infected, undiag-
nosed, diagnosed, on treatment, and treatment
failure). A PWID enters this model by initiating
drug use and exits the model by permanently
stopping injection or dying. All PWID are
assumed to be initially susceptible to HCV
infection. Susceptible PWID can become infec-
ted with a force of infection (k) that is a product
of group-specific transmission rates and the
time-dependent HCV prevalence in the cohort.
The force of infection can be expressed by the

following equation: kr ¼ br � I
N, where br repre-

sents the transmission rate for risk group r, I is
the number of infectious individuals and N is
the total number of individuals in the popula-
tion. We assumed homogeneous mixing, i.e.,
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no mixing preferences. However, we assume
that people who are enrolled in HRPs have a
lower risk than PWID who are not enrolled in
HRPs. The relative risk (RR) of HCV infection for
PWID without HRPs compared with PWID with
HRPs was determined so that different risks of
transmission were considered in the model.
Thus, if bL (bHÞ indicates the transmission rate
for individuals in different risk groups, then
bH ¼ RR� bL. Transmission is reduced by a
cofactor (RR) dependent on HRPs. Mathemati-
cal formulas used in the model and detailed
information are presented in Appendices A S2
and S3 in the Supplementary Information.

After HCV infection, disease progression is
assumed to occur according to a widely recog-
nized natural history [4]. Susceptible individuals
can become infected. A fraction of the acutely
infected individuals achieve spontaneous clear-
ance and then return to the susceptible popu-
lation. The rest progress to chronic infection
through the five METAVIR fibrosis stages.
An increased HCV-related death rate occurs

from decompensated cirrhosis (DC) and HCC.
We assumed that the risk of disease progression
and death could be reduced to zero following
cure. Individuals may experience various sta-
tuses based on the cascade of care for HCV:
undiagnosed, diagnosed, or treated. In addition,
individuals with HCV infection can receive
treatment, which can result in either failure or
success. In the case of success, the individual is
considered cured (post-SVR) and can be rein-
fected with HCV. However, the disease will
continue to progress in those who experience
treatment failures.

Model Parameterization and Calibration

Inputs for model parameters were derived from
published studies, especially those conducted
among Chinese PWID. Table S1 and Appendix
A S4 in the Supplementary Information present
the input values for the important model
parameters. The value of the transmission
parameter for PWID enrolled in HRPs (bL) was

Fig. 1 Schematics of state transitions in the model. A
HCV infection and cascade of care compartments.
B Natural history of the HCV compartments. Boxes
represent compartments of the model and arrows denote
annual transition rates; these can depend upon the risk
group, which can vary over time. Spontaneous clearance
occurs in a fraction of those acutely infected who then
return to the susceptible population. Treatment can result

in cure, and reinfection can occur after successful
treatment. Infection results in people entering the natural
history model (B): HCV disease progresses through five
METAVIR fibrosis stages from F0 (no fibrosis) to F4
(compensated cirrhosis). People in the cured compartment
of the treatment cascade have no risk of disease progres-
sion. HCV hepatitis C virus
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determined via the calibration of the HCV
incidence observed between 2014 and 2019
among a cohort of PWID who were enrolled in
HRPs [15]. The relative risk (RR) of HCV

infection for PWID enrolled in HRPs compared
with PWID not enrolled in HRPs was deter-
mined to be 0.48, which was determined by
pooling evidence [16].

Table 1 Details of the intervention scenarios

Scenario Description HRPs enrollment
and HCV testing

Treatment
referring

Treatment

Status

quo

(S1)

Status quo scenario, which represents our best

estimate of current HCV prevention among PWID

in China

30% of active

PWID and test

only once

Only 15% of

PWID will

receive

treatment

Interferon-

based

treatment

S2 DAA scenario, which changes the HCV treatment to

DAA on the basis of the status quo scenario

30% of active

PWID and test

only once

Only 15% of

PWID will

receive

treatment

DAAs

S3 Enhanced HCV treatment referring scenario, in

which 30% of diagnosed HCV-infected PWID will

receive treatment

30% of active

PWID and test

only once

Only 30% of

PWID will

receive

treatment

DAAs

S4 Enhanced HCV screening scenario, in which PWID

in HRPs will be screened every 6 months

30% of active

PWID and test

every 6 months

Only 15% of

PWID will

receive

treatment

DAAs

S5 Enhanced HCV screening and treatment referring

scenario, in which PWID in HRPs will be screened

every 6 months and 30% of diagnosed HCV-

infected PWID will be treated

30% of active

PWID and test

every 6 months

Only 30% of

PWID will

receive

treatment

DAAs

S6 Expanded HRP scenario 1, in which the coverage of

HRPs will be expanded to 60% and 30% of

diagnosed HCV-infected PWID will receive

treatment

60% of active

PWID and test

every 6 months

Only 30% of

PWID will

receive

treatment

DAAs

S7 Expanded HRP scenario 1, in which the coverage of

HRPs will be expanded to 60% and 60% of

diagnosed HCV-infected PWID will receive

treatment

60% of active

PWID and test

every 6 months

Only 60% of

PWID will

receive

treatment

DAAs

S8 Expanded HRP scenario 1, in which the coverage of

HRPs will be expanded to 60% and 90% of

diagnosed HCV-infected PWID will receive

treatment

60% of active

PWID and test

every 6 months

Only 90% of

PWID will

receive

treatment

DAAs

HCV hepatitis C, HRPs harm reduction programs, PWID people who inject drugs, DAAs direct-acting antivirals
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Scenarios

We simulated a total of eight scenarios, corre-
sponding to differences in HRP enrollment and
HCV testing, linkage to care, and SVR rates
(Table 1). The status quo scenario (S1) repre-
sents the estimate of the HCV epidemic with no
changes made to HRP enrollment, HCV
screening and treatment. The status quo sce-
nario (S1) represents the current cascade of care
in the Chinese PWID population. Specifically in
this scenario, the HRPs only cover 30% of active
PWID, PWID admitted to HRPs are only tested
once for HCV, and only 15% of PWID diag-
nosed with HCV receive the interferon-based
treatment. Scenario S2 represents the recent
breakthrough in HCV treatment. In this sce-
nario, novel DAAs become the main treatment,
but no changes are made to HRP enrollment,
screening and treatment. Scenario S3 represents
an enhanced linkage to care intervention sce-
nario in which 30% of diagnosed HCV-infected
PWID receive treatment. S4 and S5 represent
the increased HCV screening frequency inter-
vention in which PWID in HRPs are screened
every 6 months and the linkage to care is set at
15% and 30%, respectively. Scenarios S6–S8
represent enhanced scenarios of the above-
mentioned interventions. Details of the inter-
vention scenarios are provided in Table 1.

Model Analysis and Outcomes

The trends in HCV and its complications among
China’s PWID from 2016 to 2030 were simu-
lated using the model. The primary outcomes
included HCV incidence and prevalence among
China’s PWID, and the secondary outcomes
were HCV-related complications, including DC,
HCC and HCV-related deaths. We obtained
estimates of HCV-related outcomes among
PWID in China by 2030 under each interven-
tion scenario and compared them to the status
quo scenario (S1). We then considered which
scenario is needed to reduce China’s HCV epi-
demic to low levels, as advocated by the WHO.
The specific reduction goals included an 80%
reduction in incidence and a 65% reduction in

HCV-related death by 2030 compared with
2016 levels.

Sensitivity Analysis

We conducted a probabilistic sensitivity analy-
sis by drawing 1000 samples from the prior
distributions of important parameters. The
model was run 1000 times with each parameter
sampling, and medians and credible intervals
(CrIs; 2.5th and 97.5th percentiles) for all
quantities of interest were estimated (Table 2
and Table S2 in the Supplementary Informa-
tion). One-way sensitivity analyses were also
undertaken with a baseline scenario to test the
impacts of several important parameters: initial
prevalence of HCV among PWID, initial pro-
portion of PWID enrolled in HRPs, enrollment
and loss follow-up rates of HRPs, and time from
infection to diagnosis for PWID enrolled in
HRPs and not enrolled in HRPs. All analyses
were performed using R (version 3.5.1) [17] and
the packages deSolve [18], ggplot2 [19] and
tidyverse [20].

RESULTS

Impacts of the Different Intervention
Scenarios on the Outcomes

Figure 2 presents the trends in projected HCV
incidence and prevalence from 2016 to 2030
under different scenarios. Under current
screening and treatment practices among PWID
(scenario 1), we projected that the HCV inci-
dence will show a gradual but slow declining
trend from 12,970 in 2016 to 11,761 in 2030.
All simulated scenarios were projected to
accelerate the declining trends in HCV inci-
dence, with scenario 8 having the most
notable effect on HCV incidence, with it
reducing from 12,437 in 2016 to 2311 in 2030,
representing a 81.42% reduction [95% credible
interval (CI) - 92.33%, - 52.56%]. Under the
status quo scenario (S1), HCV prevalence was
projected to show a gradual but increasing trend
through 2030, with an increase from 239,187 in
2016 to 307,203 in 2030. All simulated
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scenarios except scenario 1 are expected to
reduce the incidence of HCV by 2030. In 2030,
the prevalence of HCV was predicted to decline
by 28.83% (95% CI - 41.22%, - 9.24%) for
scenario 2 and by 86.16% (95% CI - 97.22%, -
62.11%) for scenario 8 compared to prevalence
rates noted in 2016.

Impacts of the Intervention Scenarios
Relative to the Status Quo Scenario (S1)
on the Outcomes

Figure 3 illustrates the impacts of different
intervention scenarios on total HCV incidence
and prevalence in 2030 compared to S1. Sce-
narios S6–S8 with high HRP coverage and
enhanced linkage to care were projected to
result in a 47.05% to 80.35% reduction in HCV
incidence compared with scenario 1. The
reductions in DC, HCC, and HCV-related
deaths were also substantial for the S6–S8 sce-
narios in 2030 compared with scenario S1.
Among all simulated scenarios, increasing HRP
coverage among PWID (S6–S8) was projected to
have a greater impact in reducing HCV out-
comes compared with scenarios with enhanced
linkage to care (S3) or test frequency (S4–S5)
alone. Table S2 and Fig. S1 in the Supplemen-
tary Information present the relative reduction
in the cumulative number of new HCV infec-
tions and their complications from 2016 to
2030. Scenario S8 was the most effective inter-
vention scenario. Compared to the status quo
scenario (S1), scenario S8 was estimated to
reduce new HCV infections by 47.39% (95% CI
- 63.12%, - 29.32%), DC cases by 75.10% (95%
CI - 88.32%, - 53.43%), HCC cases by 75.29%
(95% CI - 95.76%, - 63.23%), and HCV-related
deaths by 65.57% (95% CI - 97.32%, - 31.23%)
from 2016 to 2030.

Impacts of the Different Intervention
Scenarios on Achieving the WHO HCV
Elimination Target

Table 2 demonstrates the impacts of the simu-
lated scenarios on the HCV burden in 2030
relative to 2016. Compared to 2016, the HCV
incidence was reduced by 81.42% (95% CIT
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- 92.33%, - 52.56%) in scenario 8 and 9.33%
(95% CI - 18.33%, 1.23%) in scenario 1 in
2030. Scenario 8 is the only intervention sce-
nario that could achieve the WHO’s HCV
elimination target. In this scenario, the HCV
incidence in 2030 is projected to be reduced by
81.42% (95% CI - 92.33%, - 52.56%), and
HCV-related deaths are projected to be reduced
by 91.94% (95% CI - 99.76%, - 76.54%).

Sensitivity Analysis

Figure S2 in the Supplementary Information
indicates the results of the sensitivity analysis
on six parameters that produced variations in
the prevalence and incidence in 2030 when we
varied them across their uncertainty intervals.
Both incidence and prevalence in 2030 are the
most sensitive to the initial prevalence rate

among PWID and the initial coverage rate of
HRPs. The parameter time from infection to
HCV diagnosis generally had limited impact on
prevalence and incidence in 2030. Figure S2 in
the Supplementary Information presents the
results of a sensitivity analysis of six parameters
that produced variations in other outcomes of
interest in 2030.

DISCUSSION

This study is the first modeling study to evalu-
ate the potential impacts of different interven-
tion strategies on HCV incidence, prevalence,
advanced diseases and mortality among PWID
in China. Several main findings can be derived
from this modeling study. First, the HCV bur-
den (i.e., incidence and prevalence) will con-
tinue to be substantial among PWID under

Fig. 2 Trends in the incidence and prevalence of HCV cases in different scenarios. A Incidence of HCV infections by
scenario. B Prevalence of HCV infections by scenario

1050 Infect Dis Ther (2023) 12:1043–1055



current testing and treatment practice in China.
Second, all simulated intervention scenarios
(S2–S8) were projected to have an impact on
reducing HCV burden among Chinese PWID,
and the scenario of scaled-up HCV screening
and treatment integrated with HRPs demon-
strated the most substantial reduction in HCV
burden. Third, our results suggest that substan-
tial improvements in both testing and treat-
ment integrated with existing HRPs are essential
to achieve the WHO’s target of decreasing HCV
incidence by 80% and HCV mortality by 65%
among PWID in China by 2030.

Our modeling suggests that the incidence of
HCV in Chinese PWID was already exhibiting a
declining trend under current HCV screening
and treatment practice in China. However, this
decline is modest, and it will be difficult to
achieve the WHO’s 2030 target based on the
current rate. In addition, given the cumulative
effect of existing infections, the prevalence of
HCV and the HCV-related disease burden are

projected to increase through 2030, imposing a
substantial burden on the health care system.
Since 2004, the Chinese government has grad-
ually implemented HRPs with the initial aim of
controlling human immunodeficiency virus
(HIV) infection in PWID [21]. Although many
studies have suggested that the combination of
opioid substitution therapy (OST) and needle
and syringe programs (NSP) can reduce HCV
incidence by up to 80% [9, 22], studies in China
suggested that harm reduction programs are
more efficient at constraining HIV than HCV
among PWID, and this finding may partially be
due to the high HCV prevalence in and high
probability of reinfection of PWID [23]. In
addition, many modeling studies have sug-
gested that the effectiveness of HRPs is closely
related to their coverage [24, 25]. Moreover, by
expanding HRPs to approximately 80% cover-
age, the HCV prevalence in various countries,
such as the United Kingdom, is expected to
decrease by 50%. However, 80% coverage will

Fig. 3 Relative change in HCV burden in 2030 among
PWID for different interventions compared to the status
quo scenario. A Total HCV incidence in 2030, B DC

incidence in 2030, C HCC incidence in 2030, D HCV-
related deaths in 2030. HCV hepatitis C, DC decompen-
sated cirrhosis, HCC hepatocellular carcinoma
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be very difficult to achieve for PWID and is
unlikely to be sustained or funded by policy-
makers [11]. Therefore, a substantial reduction
in HCV burden in PWID cannot be achieved
alone by HRPs, and novel intervention approa-
ches are urgently needed.

Since 2016, a large body of modeling studies
have estimated the type and level of interven-
tions that are needed for HCV elimination
among PWID in many countries, including
Europe [26], Australia [27], Pakistan [28], and
the United States [29]. These studies demon-
strated that the increased use of DAAs over a
short period could lead to the control of the
HCV epidemic, especially when combined with
OST/NSP interventions [30]. Our modeling
study suggested that switching interferon-based
treatment to DAAs alone (S2) may reduce the
HCV incidence by 35.05% (95% CI - 49.77%, -
17.34%) in 2030 relative to 2016 and may
reduce the HCV prevalence by 28.83% (95% CI
- 41.22%, - 9.24%). However, HCV infection is
a chronic disease that may cause long-term
complications, and our modeling results sug-
gested that changing interferon-based treat-
ment to DAAs has a slight impact on the further
burden of DC, HCV and HCV-related deaths.
The introduction of DAAs in the context of
current HCV testing and treatment practice
may prevent HCV transmission. However,
without expanded HCV testing and referral to
treatment strategies, most PWID who are
already infected with HCV will continue to
progress to advanced liver disease. Our results
suggest that the increased use of DAAs in com-
bination with more case identification strategies
(a high coverage of HRPs) or enhanced referral
to treatment strategies could lead to a substan-
tial reduction in HCV incidence as well as
advanced HCV diseases in 2030.

PWID typically experience considerable
stigma and discrimination and have poor access
to regular health care, including HCV testing
[31]. However, the well-designed HRPs in China
may offer considerable opportunities to facili-
tate HCV intervention among PWID. According
to the estimates of the National Health and
Family Planning Commission in China, there
were 184,000 OST and 56,000 NSP clients in
2015, accounting for 30% of all active PWID in

China. Therefore, the integration of HCV
screening and treatment into the existing HRPs
for PWID in China may foster HCV testing and
treatment. However, according to our model-
ing, expanding HRPs to cover at least 60% of
active PWID and 90% of diagnosed PWID
referred to DAA treatment (scenario 8) is crucial
in order to reach the WHO’s elimination goal by
2030. Despite the challenges posed, some Wes-
tern countries have achieved an HRP coverage
of 64 per 100 clients [32], and there is evidence
from studies to suggest that a high uptake of
DAAs (90%) is attainable with government-
subsidized modes [33]. Achieving this requires
robust and sustained political commitment in
order to overcome barriers such as limited HRP
coverage and the high cost of DAAs.

Our model suggests that an increase in HCV
testing frequency to twice a year may result in a
substantial reduction in HCV burden, and
expanding HRP coverage or enhancing the
linkage to HCV treatment within HRPs may
have more gains for PWID. With the advent of
novel HCV testing (using point-of-care HCV
screening tests), it is possible to quickly diag-
nose individuals and guide them to DAA treat-
ment, even in the same visit (integration into
existing HIV and drug health services). The
current 12-week oral interferon-free DAA treat-
ment for HCV may also reduce loss to follow-up
and increase treatment completion among
PWID.

This is the first model to explore the impacts
of different HCV intervention scenarios on HCV
burden among Chinese PWID. The findings
suggest that scaled-up HCV screening and
treatment among PWID is essential to reduce
the HCV burden of Chinese PWID. Our results
are based on model projections and must be
interpreted with the recognition of several lim-
itations. First, as noted in earlier studies of HCV
among PWID, the data required to parameterize
the model are lacking in China. We used data
specific for China when available, and we also
included large ranges of uncertainty for the
parameters. Second, we failed to take into
account the effects of HIV-HCV coinfection or
other comorbidities, which may significantly
alter HCV disease progression. Third, some of
the assumptions are difficult to test. For
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example, we assumed homogeneous mixing
due to insufficient data. In addition, we
assumed that the reinfection risk is the same as
the risk of primary infection, which may not
hold in the real world. People may change their
behaviors after primary HCV infection.

CONCLUSIONS

Our study indicates that achieving WHO elim-
ination targets is a challenging aim that requires
a substantial improvement in HCV testing and
treatment among PWID (scenario S8). The
findings indicate that coordinated improve-
ments in testing, treatment, and harm reduc-
tion programs could greatly reduce the HCV
burden among PWID in China, and they high-
light the need for urgent policy changes to
integrate HCV testing and treatment into
existing HRPs.
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