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Abstract

Background Hepatitis C virus (HCV) infection is one of the main causes of liver cancer and imposes an enormous
social and economic burden. The blood-borne virus screening policy for preventing iatrogenic infections renders
hospitals important for identifying individuals infected with hepatitis C. Therefore, we aimed to investigate the estab-
lishment of a multi-disciplinary cooperation model in medical institutions to leverage the screening results of patients
with hepatitis C. Our objective is to ensure that patients receive timely and effective diagnosis and treatment, thereby
enabling the elimination of hepatitis C by 2030.

Method A multi-disciplinary cooperation model was established in October 2021. This retrospective study was based
on the establishment of antibody-positive and HCV RNA-positive patient databases. A Chi-square test was used

to compare the HCV RNA confirmation rate in anti-HCV-positive patients, as well as the hepatitis C diagnosis rate

and treatment rate in RNA-positive patients before and after the multi-disciplinary cooperation. A multivariable
logistic regression was used to analyse the factors affecting the treatment of patients with hepatitis C. In addition, we
examined changes in the level of hepatitis C knowledge among medical staff.

Results After the implementation of the multi-disciplinary cooperation model, the RNA confirmation rate

of hepatitis C antibody-positive patients increased from 36.426% to 88.737%, the diagnostic accuracy rate of RNA-
positive patients increased from 67.456% to 98.113%, and the treatment rate of patients with hepatitis C increased
from 12.426% to 58.491%. Significant improvements were observed among the clinicians regarding their abil-

ity to understand the characteristics of hepatitis C (93.711% vs. 58.861%), identify people at high risk (94.340% vs.
53.797%), manage patients with hepatitis C after diagnosis (88.679% vs. 67.089%), and effectively treat hepatitis
C(84.277% vs. 51.899%). Multi-disciplinary cooperation in medical institutions was the most important factor

for patients to undergo HCV treatment (odds ratio: 0.024, 95% confidence interval: 0.007-0.074).

Conclusions This study showed that the use of a multi-disciplinary cooperation model to utilise the results of HCV

antibody screening fully in patients through further tracking, referral, and treatment may facilitate the detection
and treatment of patients with hepatitis C and accelerate the elimination of HCV in China.
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Background

Hepatitis C is an inflammatory liver disease caused by
the blood-borne hepatitis C virus (HCV). It is primar-
ily transmitted through unsafe injections, unscreened
blood transfusions, and injection drug use [1]. Chronic
infection with hepatitis C virus can lead to liver cirrho-
sis and cancer [2, 3]. The introduction of direct-acting
antiviral agents (DAAs) has revolutionised hepatitis
C treatment, with most patients achieving a high sus-
tained virologic response (SVR) rate (>90%) following
8-12 weeks of DAA treatment [4, 5]. In line with these
treatment success rates, the World Health Organiza-
tion (WHO) in their 2016 Global Health Sector Strat-
egy has set the following goals for HCV elimination by
2030: 90% and 65% reductions in the number of new
HCV infections and HCV-related mortality, respec-
tively, and 90% and 80% diagnosis and treatment rates
of HCV infection, respectively [6, 7].

According to the data published by Polaris Obser-
vatory HCV Collaborators, there were an estimated
9.487 million HCV-infected cases in China in 2020 [8].
There were regional variations in anti-HCV-positivity
rates, with higher rates in the north (0.53%) compared
with those in the south (0.29%) [9]. Approximately 4.56
million patients require treatment for chronic hepati-
tis C, as delayed treatment can result in liver cirrho-
sis or cancer [10]. Previously, China had announced
its response to the WHO’s initiative [11]. However,
the coronavirus disease 2019 (COVID-19) pandemic
has impeded progress towards hepatitis C elimination
[12, 13]. Widespread screening spanning the entire
population is currently not feasible owing to resource
constraints.

In 2017, the International Liver Foundation of the
European Association for the Study of the Liver pub-
lished a pragmatic strategy using micro-elimination.
This approach involves a focus on targeted popula-
tions, such as incarcerated individuals [14], patients
with AIDS [15], patients undergoing haemodialy-
sis [16], those at high risk of HCV infection, or those
residing in specific regions [17, 18]. In hospitals, the
target population may primarily include those with
HCV infections identified through blood-borne virus
screening policies, particularly among patients under-
going invasive procedures, transfusions, and surger-
ies [19]. However, the effective analysis of screening
results for early detection and treatment requires spe-
cialist knowledge. Consequently, non-specialised phy-
sicians face challenges when diagnosing and treating
hepatitis C. Screening results are mainly used to war-
rant preventive measures to avoid nosocomial infec-
tions, while consultations and referrals, which lead to
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patient diagnosis and treatment, are evaded [19]. To
improve upon this, hospital-based micro-elimination
strategies should focus more attention to current hepa-
titis C diagnoses and treatments rather than identify-
ing patients previously diagnosed as HCV-seropositive
[19, 20].

At the Fujian Medical University Union Hospital, we
implemented a multi-disciplinary cooperation model
to achieve in-hospital micro-elimination of hepatitis C.
We present the details of our model in this paper, aim-
ing to contribute towards meeting the WHO Global
Health Sector Strategy targets for HCV elimination.

Methods
Establishment of the hepatitis C micro-elimination
management system
In August 2021, a hepatitis C multi-disciplinary coop-
eration group was formed at the hospital, led by the
hospital leader. This group integrated various medical
resources from departments such as medical affairs,
prevention and healthcare, hospital-acquired infection
control, infectious diseases, gastroenterology, clinical
laboratory, information management, and pharmacy.
The medical affairs department formulated and
improved testing strategies, including implementing
hepatitis C examination regulations for patients under-
going surgery, hospitalisation, haemodialysis, invasive
diagnosis, and treatment. The hospital-acquired infec-
tion control department focused on preventing iatro-
genic infections. The clinical laboratory department
implemented a system to remind clinicians to order
HCV RNA tests for patients with positive anti-HCV
test results and added notes on reports with positive
HCV RNA results to visit the hepatitis C clinic in the
gastroenterology department. The information man-
agement office upgraded the infectious disease report-
ing and management system, enabling automatic
Short Message Service (SMS) notifications to doctors
in charge of patients with positive anti-HCV or HCV
RNA results regarding follow-up diagnosis and treat-
ment. Public health doctors in the prevention and
healthcare department focused on quality control,
while monitoring and managing patients with hepatitis
C through an infectious disease information reporting
platform, providing follow-up, treatment recommenda-
tions, and educating patients and their close contacts
via health education prescriptions and offline lectures.
The departments collaborated closely to improve and
standardise hepatitis C screening, diagnosis, refer-
ral, and follow-up processes. The specific division of
responsibilities of the cooperation group is shown
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in Fig. 1. A brief description of the management of
patients who were positive for hepatitis C antibodies is
shown in Fig. 2.

Evaluation of the effect of the hepatitis C micro-elimination
management system

RNA testing and treatment referral status

of anti-HCV-positive patients

A retrospective study was conducted using data from
January 2016 to December 2022. Anti-HCV-positive
and HCV RNA-positive databases were established,
comprising basic information such as patient iden-
tifiers, demographics, contact information, clinical
department, and diagnosis. Duplicate values in the
databases were screened using patient identifiers,
and repeat visits were recorded only once. We com-
pared the HCV RNA confirmation rate in hepatitis C
antibody-positive patients and the diagnosis and treat-
ment rates in RNA-positive patients before and after
implementing the multi-disciplinary cooperation. We
also analysed the characteristics of patients undergoing
viral therapy.

Changes in the knowledge of hepatitis C among clinicians
Data on the knowledge of hepatitis C prevention and
treatment among the medical staff were obtained
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through a ‘knowledge of management of infectious
disease reporting and knowledge of diagnosis of infec-
tious disease’ programme, which was carried out by
our hospital in accordance with the requirements of
the “Technical Guide for the Management of Infectious
Disease Information Reporting in China. The medi-
cal staff were assessed in July 2021 and March 2023,
with the number of clinicians selected for the exami-
nation based on the department size, as follows: one
doctor for departments with less than or equal to five
clinicians, two for those with less than or equal to 10
clinicians, and three for those with more than 10 clini-
cians. The doctors’ number of working years and pro-
fessional titles were similar to those of clinicians in the
hospital. The assessment included a knowledge ques-
tionnaire on hepatitis C prevention and treatment for
clinicians prepared by the Chinese Centre for Disease
Control and Prevention, focusing on clinical symp-
toms, transmission routes, diagnostic criteria, and
treatment of hepatitis C before and after the multi-dis-
ciplinary cooperation.

Statistical analysis

Data were presented as frequencies and percentages
(%). The rates were compared between the groups using
the Chi-square test. The trends of the rates were tested
using a Chi-square test for a linear trend. The Pearson

Hepatitis C
Multi-disciplinary
Cooperation Group

[

I

Medical Information Prevention and Clinical Hospital-acquired
Affairs Management Healthcare Other Gastroenterology Laboratory Infection Control
Department Department Department Clinical Department Department Department
Departments
Coordinate Upgrade the Supervise Prescribe Provide Prompt issuance Control
and formulate infectious disease the entire HCV-RNA test for antiviral of the RNA iatrogenic
the reporting and process patients who are therapy report infections
in-hospital management system anti-HCV positive
screening and provide

referral

strategies \l/

consultation and

Optimize inspection
and early warning

Efficient and standardized hospital
screening, diagnosis, referral,
treatment, and follow-up process

Fig. 1 Specific division of responsibilities of the hepatitis C multi-disciplinary cooperation group



Zheng et al. BMC Gastroenterology ~ (2023) 23:386 Page 4 of 12

Clinicians will prescribe anti-HCV tests for
patients eligible for screening
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Fig. 2 Screening, diagnosis, and referral process of hepatitis C cases in the hospital. 'Hello, XXX. Your hepatitis C antibody test result at our hospital
was positive. For your and your family’s health, please visit the hepatitis C clinic of the Department of Gastroenterology for a follow-up diagnosis.
2Dr. XXX, the hepatitis C virus antibody test result for your patient XXX (patient ID XXXXXX) is positive; please ask the patient to undergo the hepatitis
C virus RNA test to confirm the diagnosis of hepatitis C. If a patient is diagnosed with hepatitis C, please refer the patient to the hepatitis C clinic

of the Department of Gastroenterology. *Hello, XXX. Your hepatitis C RNA test result at our hospital was positive. For your and your family’s health,
please visit the hepatitis C clinic of the Department of Gastroenterology for treatment

correlation coefficient (r) was used to assess whether influencing antiviral therapy in RNA-positive patients.
the correlation was positive or negative. A multivaria-  All the tests were two-tailed, and statistical significance
ble logistic regression was conducted to analyse factors  was set at P<0.05. All analyses were performed using
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IBM Statistical Product and Service Solutions (SPSS),
version 25. Rates were calculated as follows:

HCV RNA confirmation rate =
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(0.389%). Overall, 84.533% (1104/1306) of the patients
positive for anti-HCV antibodies were over 40 years.

Number of people tested for HCV RNA

+*100%

Number o fpatients who were anti — HCV — positive in the same period

Hepatitis C diagnosis rate =

Number of patients diagnosed with hepatitis C

Number of patients who were RNA — positive in the same period

*100%

Number of people being treated

Hepatitis C treatment rate =

+*100%

Number of patients who were RNA — positive in the same period

Results
Demographic characteristics of the hepatitis C
antibody-positive patients
Overall, 393,459 patients were screened between 2016
and 2022. Among them, 205,122 (52.133%) were male.
The anti-HCV antibody-positivity rate was 0.332%
(95% confidence interval [CI], 0.314%-0.350%), with
1,306 patients testing positive. Male patients had
a higher HCV-positivity rate than female patients
(0.372% vs. 0.287%, x*=21.282, P<0.001). The median
age of anti-HCV antibody-positive patients was
54 years. Furthermore, the 25th and 75th percentiles
were 39 and 65 years, respectively. The maximum age
was 100 years, and the minimum age was 1 day.
According to the age group, the positivity rate of
anti-HCV antibodies was 0.148% among people aged
0-19 years, which was the lowest rate, while the
highest rate was observed in the 40-59-year group

0.45
0.4
0.35
0.3

0.25

0.23
0.2
015 0.148
0.1
0.05
0
0-19

20-39

Positivity rate (%)

Fig. 3 HCV-positivity rates of the different age groups

The HCV antibody-positivity rate showed an increas-
ing trend with ages (x%;,.=45.332, r=0.011, P<0.001)
(Fig. 3). Additionally, there was a significant increase
in the anti-HCV-positivity rate, yearly from 2016 to
2022 (3o = 20.417, r=0.007, P=0.002) (Fig. 4).

Evaluation of the effect of the hepatitis C
micro-elimination strategy
Changes in RNA detection, diagnosis, and treatment rates
After 2 months of preparation, the hospital launched a
multi-disciplinary cooperation model in October 2021.
The RNA confirmation (88.737% vs. 36.426%, P<0.001),
diagnosis (98.113% vs. 67.456%, P<0.001), and treatment
rates (58.491% vs. 12.426%, P<0.001) were significantly
improved compared with those before the intervention
(Fig. 5).

Each patient’s treatment status was assessed by view-
ing their medical records and telephone follow-up

0.389

| 0.362 0.37
40-59 60-79 80—
Age (years)
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Fig.5 Changes in RNA confirmation, diagnosis, and treatment rates

information. Based on this information, the mul-
tivariable logistic regression analysis identified
age>40 years (40-59 years: odds ratio (OR): 9.135,
95%CI: 1.815-45.986;>60 years: OR: 9.999, 95%CI:
2.878-34.737), living in other cities (OR: 3.641, 95%CI:
1.346-9.851), urban resident insurance (OR: 3.742,
95%CI: 1.388-10.090), and tumours or other serious
diseases (OR: 5.533, 95%CI: 1.597-19.172) as adverse
factors for antiviral treatment. Conversely, the multi-
disciplinary cooperation model (OR: 0.024, 95%CI:
0.007-0.074) and the presence of hepatic fibrosis (OR:
0.109, 95%CI: 0.034—0.352) were favourable factors for
antiviral therapy (Table 1). Of the patients receiving
antiviral therapy, 23.077% (12/52) were in the course
of treatment, 25% (13/52) had completed treatment
but were not followed up for 6 months (24 weeks),
and 48.077% (25/52) had completed treatment and the
6-month (24 weeks) follow-up and achieved an SVR.
Overall, 0.385% (2/52) of patients died of other pri-
mary diseases.

Changes in HCV-related knowledge among clinicians

In 2021 and 2023, 158 and 159 clinicians, respectively,
were included in the examination. There were no statis-
tically significant differences in age, education level, or
professional title among the clinicians between 2021 and
2023 (P>0.05). However, significant improvements were
observed in relation to the clinicians’ knowledge, includ-
ing their ability to understand hepatitis C characteris-
tics (93.711% vs. 58.861%, P<0.001), identify high-risk
individuals (94.340% vs. 53.797%, P<0.001), manage the
process after diagnosis (88.679% vs. 67.089%, P<0.001),
and effectively perform treatment (84.277% vs. 51.899%,
P<0.001). Specifically, before the implementation of the
multi-disciplinary cooperation model, 27.215% of the
clinicians stated that hepatitis C infection could be pre-
vented by vaccine injection, and 18.987% of the clini-
cians believed that most of the patients with hepatitis C
had obvious clinical symptoms. Furthermore, 20.253%
of the clinicians noted that those who shared tableware
with hepatitis C-infected persons were at high risk of
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Table 1 Characteristics of the RNA-positive individuals who underwent antiviral therapy
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Variable Antiviral therapy (52) No antiviral therapy X Univariate logistic Multivariable
(170) regression analysis logistic regression
OR analysis
Number Rate (%) Number Rate (%) P-value (95%Cl) OR
(95%Cl)
Age(years)
<40 8 36.364 14 63.636 10453 Ref Ref
40-59 31 30.392 71 69.608 0.005 2.855 (1.389-5.866) 9.135 (1.815-45.986)
>60 13 13.265 85 86.735 3.736 (1.312-10.640) 9.999 (2.878-34.737)
Sex
Male 33 23.239 109 76.761 0.007 Ref Ref
Female 19 23.75 61 76.25 0.931 0.972 (0.510-1.854) 0.807 (0.329-1.980)
Residence
Fuzhou 36 29.752 85 70.248 5.939 Ref Ref
Other cities 16 15.842 85 84.158 0.015 2.250(1.162-4.359) 3.641 (1.346-9.851)
Insurance
Employee health insurance 39 28676 97 71324 5401 Ref Ref
Urban residents'basic medical 13 15.116 73 84.884 0.020 2.258(1.124-4.534) 3.742 (1.388-10.090)
insurance
HCV multi-disciplinary cooperation in the hospital
2016.1-2019.9 21 12426 148 87.574 47.731 Ref Ref
2019.10-2022.12 31 58491 22 41.509 <0.001 0.101 (0.049-0.205) 0.024 (0.007-0.074)
Hepatic status
No fibrosis 37 21.143 138 78.857 2397 Ref Ref
Hepatic fibrosis 15 31915 32 68.085 0.122 0.572 (0.280-1.166) 0.109 (0.034-0.352)
Tumours or other serious diseases
Without 42 27451 m 72.549 4452 Ref Ref
With 10 14492 59 85.507 0.035 2232 (1.046-4.766) 5.533(1.597-19.172)

Tumours or other serious diseases refer to conditions such as oesophageal cancer, gastric cancer, haemophilia, and syringomyelia

HCV hepatitis C virus

HCV infection. Approximately 32.911% of the clini-
cians believed that hepatitis C-infected patients who
were asymptomatic did not require treatment, and
44.304% stated that interferon and ribavirin were the
most effective drugs for the treatment of hepatitis C.
These misconceptions were diminished significantly after
implementing the multi-disciplinary cooperation model
(Table 2).

Discussion

Changes before and after implementing

the multi-disciplinary cooperation model

This retrospective analysis of hepatitis C serology
revealed that among 1,306 anti-HCV-positive cases,
more men than women tested positive, potentially attrib-
utable to the higher trends of unsafe exposure behaviour
in men [21]. Similar findings were reported in other stud-
ies [10, 19]. Furthermore, 84.533% of the patients were
aged >40 years, highlighting the need for increased anti-
HCV screening in male patients >40 years [22, 23]. Our
findings also showed an annual increase in the anti-HCV

antibody-positivity rate, consistent with the observa-
tions from previous research [24, 25]. However, hepatitis
C elimination has been delayed owing to the impact of
COVID-19, and national HCV surveillance systems are
still being established. Only 18% of patients with hepatitis
C in China had been diagnosed correctly. Although 25%
of patients were in need of urgent treatment, only 1.3%
had access to treatment [26].

Before the multi-disciplinary cooperation, doctors
at this hospital had limited awareness of hepatitis C,
and only 51.899% of the clinicians recognised DAAs as
the preferred treatment, while approximately 32.911%
believed that asymptomatic patients did not require
treatment. The professional experience and perception
regarding hepatitis C among physicians can affect the
medical behaviour and willingness of patients to receive
treatment significantly [27, 28]. In this study, we found
that before the implementation, 36.426% of the anti-
HCV-positive patients had undergone confirmatory
HCV RNA testing, 67.456% of the RNA-positive patients
were diagnosed correctly with hepatitis C, and only
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Table 2 Changes in HCV-related knowledge among clinicians

Questions (Answers) 2021 (158) 2023 (159) X
Number Rate (%) Number Rate (%) P-value
1. What are the characteristics of hepatitis C? (B and C) 93 58861 149 93.711 53.289
A. Most people have obvious symptoms 30 18.987 5 3,145
B. Develops into chronic hepatitis easily 145 91.772 159 100 <0.001
C. Develops into liver cirrhosis and cancer 153 96.835 158 99.371
D. Vaccination can prevent hepatitis C infection 43 27.215 10 6.289
E. Unknown 1 0.633 0 0
2. What are the transmission routes of hepatitis C? (A, C, and D) 139 87.975 151 94.969 4975
A. Blood-borne transmission 153 96.835 159 100
B. Respiratory transmission 5 3.165 1 0.629 0.026
C. Sexual transmission 150 94.937 153 96.226
D. Maternal-neonatal transmission 153 96.835 159 100
E. Transmission through the digestive tract 10 6.329 1 0.629
F. Unknown 1 0.6333 0 0
3.Who are the people at high risk for HCV infection? (A, B, C, D, F, G, and H) 85 53.797 150 94.340 67.927
A.Those with a history of intravenous drug addiction 153 96.835 159 100
B. Paid blood donors 129 81.646 159 100 <0.001
C. Multiple sexual companions 147 93.038 159 100
D. Men who have sex with men 137 86.709 156 98.113
E. Those sharing tableware with patients with hepatitis C 32 20.253 6 3.774
F. Those with exposure of mucous membranes to contaminated blood 153 96.835 159 100
G.Those with tattoos and pierced ears 150 94.937 152 95.597
H. Those with a history of iatrogenic exposure such as surgery and dialysis 152 96.203 157 98.742
J. Unknown 0 0 0 0
4. What is the basis of diagnosis for confirmed cases of hepatitis C? (A) 145 91.772 158 99.371 10.84
A. HCV RNA-positive 145 91.772 158 99.371
B. Anti-HCV-positive 9 5.696 1 0.629 0.001
C. None of the above 2 1.266 0 0
D. Unknown 2 1.266 0 0
5.What period of infection is defined as chronic HCV infection? (B) 133 84.177 153 96.226 13.041
A. Persistent infection exceeding three months 17 10.759 3 1.887
B. Persistent infection exceeding six months 133 84.177 153 96.226 <0.001
C. Persistent infection exceeding 12 months 7 4430 3 1.887
D. Unknown 1 0.633 0 0
6. What are the processes for the management of patients with hepatitis C after the diagnosis? 106 67.089 141 88679 21471
(A, B,and D)
A. Reporting of infectious diseases 153 96.835 159 100
B. Clinically diagnosed cases require HCV RNA testing 153 96.835 159 100 <0.001
C. Do not intervene unless there is any discomfort 52 32911 15 9434
D. Refer cases to the liver clinic for antiviral therapy 133 84.177 159 100
E. Unknown 0 0 0 0
7.What is the most effective treatment for hepatitis C? (D) 82 51.899 134 84277 38.268
A. Reduce liver enzyme levels 3 1.899 0 0
B. Traditional Chinese treatment 0 0 0 0 <0.001
C. Ribavirin and interferon 70 44.304 25 15.723
D. DAAs 82 51.899 134 84.277
E. Unknown 2 1.266 0 0
8. Has the country included drugs for HCV treatment in the medical insurance? (A) 146 92405 159 100 12.551
A.Yes 146 92.405 159 100
B.No 9 5.696 0 0 <0.001
C. Unknown 3 1.899 0 0

HCV hepatitis C virus, DAAs direct-acting antiviral agents
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12.426% of the RNA-positive patients received antiviral
therapy. Overall, referral diagnosis and treatment rates
were low, as observed in other countries [29].

Under the multi-disciplinary cooperation, public
health doctors supervised the process, by using the infec-
tious disease reporting and management platform to
track RNA detection in patients with anti-HCV positiv-
ity, communicate with the doctor in charge, and ensure
timely HCV RNA testing. Active follow-ups are recom-
mended through SMS or phone calls, to spread aware-
ness about treatment and prevention and ensure that
new patients with hepatitis C in the hospital complete
their treatment course. This study showed that 88.737%
of patients with anti-HCV positivity were prescribed an
HCV RNA test, 98.113% of the RNA-positive patients
were diagnosed with hepatitis C, and 58.491% were
referred for treatment.

However, the treatment rate still fell short of the tar-
get of 80% of hepatitis C patients receiving treatment.
In this regard, multivariable logistic regression analy-
sis revealed adverse factors for HCV antiviral therapy,
including age>40 years, non-local residency; urban
resident insurance; lack of intervention by medical
institutions; and absence of liver fibrosis or tumours
or other serious diseases (including oesophageal can-
cer, gastric cancer, haemophilia, and syringomyelia).
Among these factors, the OR for multi-disciplinary
cooperation in medical institutions showed the strong-
est correlation and it was the most important factor
for patients to undergo HCV treatment. Implementing
multi-disciplinary cooperation in all healthcare set-
tings can facilitate the elimination of hepatitis C.

Efforts to eliminate hepatitis C in China

To eliminate hepatitis C by 2030, China must treat
at least 550,000 cases annually [30]. Since 2017, an
increasing number of DAAs have been approved [31].
Currently, eight DAAs are included in the national
medical insurance directory, which has greatly reduced
the economic burden on patients with hepatitis C. For
example, regarding sofosbuvir/velpatasvir (SOF/VEL),
a pan-genotypic drug, before including the drug in the
national medical insurance drug negotiations, the cost
of a full treatment course was approximately $12,000.
Currently, the drug cost is approximately $1500. After
including SOF/VEL in the medical insurance negotia-
tions, the maximum cost of the full treatment course
was not more than $900 under the urban resident
basic medical insurance, while it was $600 under the
employee health insurance, which improved drug
accessibility. Our study showed that employee health
insurance was a favourable factor for antiviral therapy
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in patients with HCV because it requires a lower per-
centage of out-of-pocket expenses.

In September 2021, the National Health Commis-
sion of China, the Ministry of Science and Technology,
and nine other departments formulated and issued the
Work Plan for Action to Eliminate the Public Health
Hazards of Hepatitis C (2021-2030) [32]. Thus, the
government aims to implement effective measures
to significantly prevent and control hepatitis C, curb
new infections, effectively detect and cure patients,
and reduce mortality from liver cirrhosis and cancer
caused by hepatitis C. The Work Plan also proposed
specific action targets for 2021, 2025, and 2030.

Problems in eliminating hepatitis C in current medical
institutions

Although we improved the hepatitis C diagnosis rate, the
treatment rate remains suboptimal. First, DAAs are not
always available at many medical institutions. A study
by the Chinese Centre for Disease Control and Preven-
tion found that only 10.84% of medical institutions fol-
lowed the standard treatment guidelines for hepatitis C
in 2020 [33]. Our study showed lower treatment rates for
patients from other cities, possibly because of the lim-
ited access to treatment in their city. The lack of DAAs
drugs in hospital facilities is an important factor. Under
the diagnosis-related group/diagnosis-intervention
packet payment reform, the health insurance fund will
make settlements according to the established payment
standard. The medical institutions will bear the excess
medical expenses over the base payment. If there is a
surplus, it can be used as income for the hospital [34].
Therefore, the high cost of the negotiated drugs poses
cost control challenges, further reducing motivation
to introduce DAAs. On April 22, 2021, the National
Healthcare Administration and the National Health
Commission jointly issued the Guidance on Establishing
and Improving the Dual-Channel Management Mecha-
nism for negotiated drugs under the national medical
insurance jointly [35]. Consequently, after clinicians at
the hospital issue the prescriptions, patients can pur-
chase and pay for the relevant drugs in the designated
pharmacy covered by the medical insurance, without a
proportional increase in drug costs contributing to the
total health expenditure. However, to date, the policy has
not been well implemented, and most hospitals still do
not operate a dual-channel mechanism.

Second, only 46.1% of the medical institutions in China
are able to conduct RNA testing [33]. Furthermore, hos-
pitals capable of RNA testing accumulate samples for cost
efficiency, impacting the accuracy of the RNA results.
Simultaneously, if the RNA test results are released after
the patients are discharged, treatment initiation will not
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be conducive, particularly for non-local patients, which
can affect the treatment rate.

Third, China only began to include DAAs in the Cat-
egory B list of medical insurance in 2019, and the treat-
ment is not yet universal. Currently, clinicians may not
fully understand the clinical indications for hepatitis C
antiviral drugs, especially the impact of DAAs on patients
with hepatitis C combined with tumours or other seri-
ous diseases. The follow-up results of the patients who
tested positive for HCV RNA revealed that the treatment
rate was low for those aged >60 years or with tumours
or other serious diseases. However, some patients and
doctors may decline the hepatitis C treatment due to a
lack of awareness regarding the types of medication and
importance of treating hepatitis C.

Limitations

This study had several limitations. First, this was a ret-
rospective study that was conducted in a single centre
that included experience sharing, despite our institution
being a large, regional, comprehensive grade-A hospital
that treats patients with various diseases. However, the
findings may reflect the real-world situation of hepatitis
C in the region. Future studies could use multiple, decen-
tralised diagnostic care pathways to improve the detec-
tion of potential infections [36]. This may help us better
understand the local prevalence of hepatitis C. Second,
treatment information was primarily obtained from
medical records and via telephone follow-up interviews.
Currently, a transformation of the treatment and follow-
up data platform has been initiated at our hospital. In the
future, clinicians will be able to directly input relevant
information to improve the accuracy of treatment-related
data. Finally, there was still a percentage of anti-HCV(+)
patients who did not receive HCV RNA tests. The gap in
accurate HCV RNA diagnosis requires reduction; how-
ever, due to the layout of the hospital districts, we could
not perform a reflex testing model, such as that built by
Huang et al. [37]. Future studies should be performed in
centres which allow for rapid blood sample transfer from
collection to testing for such analysis.

Conclusions

China has the highest number of HCV infections world-
wide and is far from reaching the goal of eliminating
hepatitis C [38]. To the best of our knowledge, this is the
first study to evaluate the hepatitis C micro-elimination
strategy in a hospital in China. The micro-elimination
strategy enables timely referrals and standardised treat-
ment for more patients by establishing multi-sectoral
collaborative screening and referral paths, which play an
important role in actual clinical situations. Moreover, we

Page 10 of 12

anticipate additional government interventions to ensure
drug supply and improved RNA testing for HCV. Fur-
thermore, ongoing Chinese pharmacoeconomic research
on hepatitis C in different populations can provide valu-
able data supporting the use of DAAs. These collective
efforts will help accelerate the progress eliminating hepa-
titis C in China.
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