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Evaluation of the effectiv
eness of a pilot study of
hospital-based hepatitis C epidemic surveillance
Dongxian Ye, MDa, Yuqing Tang, MDb, Yuanliang Gu, MDa, Harris Haleem, MDb, Libo Zhang, MDa,
Youping Zhang, MDa, Chunxia Xu, MDa,∗, Jinshun Zhao, PhDb,∗

Abstract
The aim of this study was to evaluate the effectiveness of hospital-based hepatitis C epidemic surveillance initiated by China's CDC
STD/AIDS (National Center for AIDS/STD Control and Prevention of Chinese Center for Disease Control and Prevention) Prevention
and Control Center in 2017.
A total of 104,666 anti-hepatitis C virus (HCV) and 633 HCV-RNA detection records in our hospital from 2014 to 2017were used to

analyze the anti-HCV and HCV-RNA detection rates and positive rates in patients before and after implementation of epidemic
surveillance.
We found that the estimated HCV positive rate was 0.395% in all patients, and this rate increased to 0.533% after the pilot

research. The positive rates of anti-HCV were significantly enhanced, although certain differences were observed among different
departments. Significant increase of positive rate of HCV-RNAwas only found in the inpatients from nonsurgical departments. Eighty-
one cases were diagnosed after this pilot research, exceeding the 70 total cases in the previous 3 years. Most cases were diagnosed
by nonsurgical departments; the upward trend of the cases diagnosed by surgical departments cannot be ignored.
Our study indicates expanding anti-HCV and HCV-RNA detection in the target populations in hospitals is a useful strategy for

finding more occult HCV infection. In addition, our results provide useful pilot data of the seroepidemiology of Hepatitis C for the
special populations in hospitals, which will provide valuable information for public health research.

Abbreviations: ALT = alanine aminotransferase, HCV = hepatitis C virus, IgG = immunoglobulin G, OD = optical density, WHO =
World Health Organization.
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1. Introduction

Hepatitis C is a global epidemic caused by the hepatitis C virus
(HCV) and mainly transmitted by blood. Because of the virus’s
atypical symptoms,[1] most cases of hepatitis C are misdiagnosed
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or missed altogether. If not treated at early stage of infection,
about 20% to 30% of patients with hepatitis C may develop into
liver fibrosis and cirrhosis[2,3]; more than 20% of patients with
cirrhosis will eventually develop liver cancer.[4–6] Therefore, early
diagnosis of hepatitis C is particularly important for medical
intervention.[7] HCV antibody and RNA detection are normally
used to screen and diagnose early HCV infection. Mohd
Hanafiah et al[8] reported that the global rate of anti-HCV-
positive cases increased steadily from 2.3% in 1990 to 2.2% in
2005. The latest data from the World Health Organization
(WHO) show that the anti-HCV-positive rate in developed
countries is 0.2% to 2.2% but is nearly 7% in developing
countries. According to this estimation, around 170 million
people are infected with HCV worldwide.[8,9] In 1992, in China,
the rate of anti-HCV-positive cases was 3.20%, equating to an
estimated 40 million people infected with HCV.[10] But the
reported positive rate of anti-HCV in China decreased to 0.43%
in 2006[11,12]; in eastern China, this rate decreased to 0.37%,[11]

which is even lower than the infection rate of developing
countries published by WHO.[13] Based on the above rates, an
estimated 5.6 million people are infected with hepatitis C in
China, suggesting that China has a low incidence of HCV
infection.[14] However, many epidemiology scientists have
questioned this conclusion; therefore, an update of national
serological data of hepatitis C is urgent in China.[14]

To explore the effectiveness of anti-HCV and HCV-RNA
detection in the expanding target population, China’s CDC STD/
AIDS (National Center for AIDS/STD Control and Prevention of
Chinese Center for Disease Control and Prevention) Prevention
and Control Center organized 20 hospitals in 2017 from
7 different provinces for a pilot study of hospital-based hepatitis
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C epidemic surveillance. Beilun Branch of the First Affiliated
Hospital, College of Medicine, Zhejiang University, which
provides medical services for more than 300,000 inhabitants
and 600,000 floating populations and has an average of 1.3
million outpatients and 30,000 inpatients per year, was selected
as one of the participants. The purpose of this study was to help
search for an efficient strategy to find more occult HCV infection
cases as well as an effective method to survey the infection rate in
the target hospital-based populations.

2. Materials and methods

The study was approved by the Ethics Committee of the College of
Medicine, Zhejiang University. All procedures were in accordance
with the ethical standards of the Helsinki Declaration. Data were
collected as part of public health surveillance, and individual patient
consent was required before obtaining the patient’s biological
specimen. All identifiable patient-level data were anonymous.

2.1. Target populations for expanded screening for HCV
infection

In this study, patients belonging to the following populations
were screened for the HCV (These criteria apply to all-patients):
Individuals with a high risk of HCV infection include: a history

of intravenous-drug abuse; a history of needle stick injuries
caused by occupational or other reasons (tattoos, perforations,
acupuncture therapy, and so on); a history of iatrogenic exposure
such as surgery, dialysis, unsanitary dental procedures, or organ/
tissue transplants; a history of high-risk sexual behavior such as
sex with multiple partners and gay men; the sexual partners or
family members of HCV patients; HIV-infected persons and their
sexual partners; the infants of HCV-infected mothers for whom
anti-HCV should be detected at 18 months after birth or HCV-
RNA at 1 month after birth; persons with damaged skin and
mucous membranes contaminated by the blood of HCV-infected
persons; persons with a history of transfusion of blood and
blood products (mainly before 1993).
The individuals with a high risk of HCV infection should be

screened forHCV including a history of intravenous-drug abuse; a
history of needle stick injuries caused by occupational or other
reasons (tattoos, perforations, acupuncture therapy, etc.); a history
of iatrogenic exposure such as surgery, dialysis, unsanitary dental
procedures or organ/tissue transplants; a history of high-risk
sexual behavior such as sex with multiple partners or gay men or
HCVpatients; ahistoryof transfusionofbloodandbloodproducts
(mainly before 1993). The infants from HCV-infected mothers
should be detected anti-HCV at 18 months or HCV-RNA at
1 month after birth. The patients with damaged skin and mucous
membranes contaminated by the blood of HCV-infected persons
also should received the screening.
The individuals those are ready to carry out certain special or

invasive operations should be screened for HCV including
hemodialysis;a transfusion of blood and blood products; an
invasive catheter implantation; an endoscopy implantation such
as gastroscope, colonoscopy, bronchoscopy, cystoscopy.
The individuals with abnormal liver function such as

elevated alanine aminotransferase (ALT) or bilirubin should be
alsoscreened for HCV.
All these target populations, who are at high risk of HCV

infection, were asked to be screened as early as possible. The
detailed recommended processes for HCV screening are shown
in Figure 1.
2

2.2. Criteria for diagnosis of hepatitis C

Hepatitis C was diagnosed according to epidemiological history,
clinical manifestations and biochemical indicators. Clinically
diagnosed cases were anti-HCV-positive patients who also had
an epidemiological history and clinical manifestations or
abnormal liver biochemical tests. Confirmed cases were those
patients found to be HCV-RNA-positive. Acute and chronic
HCV infections were distinguished according to the duration of
the infection—�6 months for acute cases, and >6 months for
chronic cases (Fig. 1).
2.3. Screening process of HCV

Anti-HCV detection was performed in the target populations.
HCV-RNAdetection was used to confirm that anti-HCV-positive
individuals had an active HCV infection. If the physician was
highly suspicious of the risk of HCV infection, HCV-RNA
detection was also performed even if the anti-HCV result was
negative (Fig. 1) because a false-negative for anti-HCV may exist
due to severe immunodeficiency caused byHIV infections, organ-
transplant, hypogammaglobulinemia, hemodialysis, and so on.

2.4. Detection methods for anti-HCV and HCV-RNA

All sera were analyzed using an anti-HCV reagent from Shanghai
Kehua Bioengineering Co., Ltd. (Shanghai, China) for the
detection of immunoglobulin G (IgG) antibodies to the HCV.
The anti-HCV screening assay was performed according to the
manufacturer’s instructions. The results were determined by the
optical density (OD) value of each well measured by a microplate
reader (TECAN, Swiss) at 450nm. The critical value (COV) was
the average OD value of positive control �10% + average OD
value of negative control. If the sample’s OD value/COV ≥1.0,
the result was positive; otherwise, it was negative. The molecular
HCV RNA assay is a confirmatory test using an HCV-RNA
reagent from Shengxiang Biotechnology Co., Ltd. (Hunan,
China). The RNAwas extracted from serum samples using a spin
column method, and the HCV-RNA assay was performed
according to the manufacturer’s instructions. ABI7500 real-time
analysis (ABI) was used for reverse transcription-polymerase
chain reaction analysis.

2.5. Statistical analysis

All anti-HCV, HCV-RNA, and corresponding clinical data were
provided by a diagnostic laboratory department, which analyzed
104,666 anti-HCVdetection records and633HCV-RNAdetection
records obtained in Beilun Branch of the First Affiliated Hospital,
College of Medicine, Zhejiang University from January 2014 to
December 2017. The statistical analyses were conducted using x2

tests as implemented in SPSS (version 13.0) (SPSS Inc, Chicago, IL).
A P value of �.05 was considered statistically significant.

3. Results

3.1. Detection and positive rates of anti-HCV in
outpatients and inpatients from 2014 to 2017

Although the yearly detection rates of anti-HCV in outpatients
and inpatients had no significant difference from 2014 to 2017,
the yearly positive rates of anti-HCV in both outpatients and
inpatients showed an upward trend from 2014 to 2017. After the
current project was implemented in 2017, the positive rates of



Figure 1. The flow-chart for the recommended HCV screening processes for the special populations in hospitals. HCV = hepatitis C virus.
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anti-HCV in both outpatients and inpatients were significantly
higher (P< .01) (Table 1).
Significant differences were found among different clinical

departments. The positive rates of anti-HCV in nonsurgical
departments were significantly higher for both outpatients and
inpatients compared to surgical departments (P< .01). The
3

overall positive rate of anti-HCV in nonsurgical departments was
also significantly higher than that of surgical departments
(P< .01). After the project was implemented in 2017, the positive
rates of anti-HCV in outpatients and inpatients from surgical and
nonsurgical departments were all enhanced significantly com-
pared to the previous 3 years (P< .01) (Table 2).
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Table 1

The detection and positive rates of anti-HCV in outpatients and inpatients from 2014 to 2017.

Outpatients Inpatients Outpatients + inpatients

Year Cases
Detection cases,

rate (%)
Positive

cases, rate (%) Cases
Detection

cases, rate (%)
Positive

cases, rate (%) Cases
Detection

cases, rate (%)
Positive cases,

rate (%)

2014 1,232,781 7764 (0.630) 41 (0.528) 27,419 15,158 (55.283) 30 (0.198)
∗

1,260,200 22,922 (1.819) 71 (0.310)
2015 1,252,045 6997 (0.559) 44 (0.629) 28,908 16,405 (56.749) 32 (0.195)

∗
1,280,953 23,402 (1.827) 76 (0.325)

2016 1,316,167 7072 (0.537) 52 (0.735) 32,574 19,305 (59.265) 47 (0.243)
∗

1,348,741 26,377 (1.956) 99 (0.375)
2017 1,419,673 8853 (0.624) 74 (0.836)† 35,810 21,374 (59.687) 87 (0.407)‡,

∗
1,455,483 30,227 (2.077) 161 (0.533)x

Total 5,220,666 30,686 (0.588) 211 (0.688) 124,711 72,242 (57.928) 196 (0.271)
∗

5,345,377 102,928 (1.926) 407 (0.395)

Note: linear x2 test.
x2 test.
∗
P< .01, compared with outpatients.

† P< .01, compared with the previous 3 years.
‡ P< .01, compared with the previous 3 years.
x P< .01, compared with the previous 3 years.

Table 2

The positive rates of anti-HCV in outpatients and inpatients from different clinical departments from 2014 to 2017.

Outpatients Inpatients Outpatients + inpatients

Surgical departments Nonsurgical departments Surgical departments Nonsurgical departments Surgical departments Nonsurgical departments

Depart-
ments

Detection
cases

Positive
cases, rate (%)

Detection
cases

Positive
cases, rate (%)

Detection
cases

Positive
cases, rate (%)

Detection
cases

Positive
cases, rate (%)

Detection
cases

Positive
cases, rate (%)

Detection
cases

Positive
cases, rate (%)

2014 4614 5 (0.108) 3150 36 (1.143)
∗

11297 14 (0.124) 3861 16 (0.414)
∗

15911 19 (0.119) 7011 52 (0.742)
∗

2015 3757 6 (0.160) 3240 38 (1.173)
∗

12136 21 (0.173) 4269 11 (0.258)
∗

15893 27 (0.170) 7509 49 (0.653)
∗

2016 3577 5 (0.140) 3495 47 (1.345)
∗

13931 29 (0.208) 5374 18 (0.335)
∗

17508 34 (0.194) 8869 65 (0.733)
∗

2017 4411 8 (0.181) 4442 66 (1.486)†,
∗

15131 48 (0.317)‡ 6243 39 (0.625) x,
∗

19542 56 (0.287)jj 10685 105 (0.983)¶,
∗

Total 16359 24 (0.147) 14327 187 (1.305)
∗

52495 112 (0.213) 19747 84 (0.425)
∗

68854 136 (0.198) 34074 271 (0.795)
∗

Note: linear x2 test.
x2 test.
∗
P< .01, compared with surgical department.

† P< .01, compared with the previous 3 years.
‡ P< .01, compared with the previous 3 years.
x P< .01, compared with the previous 3 years.
jj P< .01, compared with the previous 3 years.
¶ P< .01, compared with the previous 3 years.
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3.2. Detection and positive rates of HCV RNA
in outpatients and inpatients from 2014 to 2017
No significant difference in detection and positive rates of HCV-
RNA was found in outpatients and inpatients among different
years (Table 3).
The positive rate of HCV-RNA in inpatients (47.154%) was

almost twice as much as that in outpatients (24.706%). After
implementation of the project, the detection rate of HCV-RNA
in the anti-HCV-positive cases was enhanced to 88.820%,
Table 3

The detection and positive rates of HCV RNA detection in different p

Outpatients Inpatients

Year Cases

Detection
cases,
rate (%)

Positive
cases,
rate (%) Cases

Detection
cases,
rate (%)

Positive
cases,
rate (%)

2014 1,232,781 78 (0.006) 21 (26.923) 27,419 17 (0.062) 8 (47.059)
∗

2015 1,252,045 111 (0.009) 26 (23.423) 28,908 29 (0.100) 12 (41.379)
∗

2016 1,316,167 134 (0.010) 30 (22.388) 32,574 24 (0.074) 11 (45.833)
∗

2017 1,419,673 187 (0.013) 49 (26.203) 35,810 53 (0.148) 27 (50.943)†,
∗

Total 5,220,666 510 (0.010) 126 (24.706) 124,711 123 (0.099) 58 (47.154)

Note: linear x2 test.
x2 test.
∗
P< .01, compared with outpatients.

† P< .01, compared with the previous 3 years.
‡ P< .01, compared with the previous 3 years.
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which was significantly higher than that of the previous 3 years
(Table 3).
Significant differences were observed in the positive rates of

HCV-RNA between surgical and nonsurgical departments. The
positive rate of HCV-RNA in outpatients of nonsurgical depart-
ments was significantly higher compared to surgical departments.
However, the positive rate of HCV-RNA in inpatients of
nonsurgical departments was lower than that of surgical depart-
ments (P< .01). After implementation of the project in 2017, the
atients from 2014 to 2017.

Outpatients+ inpatients Anti-HCV-positive cases

Cases

Detection
cases,
rate (%)

Positive
cases,
rate (%) Cases

Detection
cases,
rate (%)

Positive
cases,
rate (%)

1,260,200 95 (0.008) 29 (30.526) 71 42 (59.155) 15 (35.714)
1,280,953 140 (0.011) 38 (27.143) 76 36 (47.368) 16 (44.444)
1,348,741 158 (0.012) 41 (25.949) 99 57 (57.576) 22 (38.596)
1,455,483 240 (0.016) 76 (31.667) 161 143 (88.820)‡ 65 (45.455)
5,345,377 633 (0.012) 184 (29.068) 407 278 (68.305) 117 (42.086)



Table 4

Comparison of the HCV RNA-positive rates of outpatients and inpatients between surgical and non-surgical departments from 2014 to
2017.

Outpatients Inpatients Outpatients + Inpatients
Surgical departments Nonsurgical departments Surgical departments Nonsurgical departments Surgical departments Nonsurgical departments

Year
Detectio-n
cases

Positive
cases, rate (%)

Detection
cases

Positive
cases, rate (%)

Detection
cases

Positive
cases, rate (%)

Detectio-n
cases

Positive
cases, rate (%)

Detectio-n
cases

Positive
cases, rate (%)

Detection
cases

Positive
cases, rate (%)

2014 0 0 (N/A) 78 21 (26.923)
∗

0 0 (N/A) 17 8 (47.059)
∗

0 0 (N/A) 95 29 (30.526)
∗

2015 2 0 (0.000) 109 26 (23.853)
∗

9 6 (66.667) 20 6 (30.000)
∗

11 6 (54.545) 129 32 (24.806)
∗

2016 2 0 (0.000) 132 30 (22.727)
∗

7 4 (57.143) 17 7 (41.176)
∗

9 4 (44.444) 149 37 (24.832)
∗

2017 2 0 (0.000) 185 49 (26.486)
∗

25 11 (44.000)† 28 16 (57.143)‡,
∗

27 11 (40.741)x 213 65 (30.516)
∗

Total 6 0 (0.000) 504 126 (25.000)
∗

41 21 (51.220) 82 37 (45.122)
∗

47 21 (44.681) 586 163 (27.816)
∗

Note: linear x2 test. N/A=not available.
x2 test.
∗
P< .01, compared with surgical department.

† P< .01, compared with the previous 3 years.
‡ P< .01, compared with the previous 3 years.
x P< .01, compared with the previous 3 years.
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positive rates of anti-HCV in inpatients from nonsurgical depart-
ments were significantly higher (P< .01) (Table 4).

3.3. Positive rates of anti-HCV and HCV RNA and new
hepatitis C cases diagnosed from different clinical
departments

Both the detection numbers and positive numbers of HCV-RNA
were concentrated in the nonsurgical departments such as
Table 5

The positive rates of anti-HCV and HCV RNA and new hepatitis C ca

Anti-HCV

Departments
Detection
cases

Positive
cases, rate (%)

Detec
cas

Surgical departments
Gynecology 22,051 26 (0.118) 5
Obstetrics 17,245 20 (0.116) 6
Orthopedics 7560 26 (0.344) 1
General surgery 7306 28 (0.383) 1
Neurosurgery 1698 3 (0.177) 1
Urology 7045 19 (0.270) 4
Colorectal and anal surgery 2586 5 (0.193) 2
Thoracic surgery 1102 4 (0.363) 2
Otolaryngology 1255 1 (0.080) 1
Ophthalmology 851 4 (0.470) 1
Stomatology 110 0 (0.000) 0
Pain management 45 0 (0.000) 0

Nonsurgical departments
Hepatology-infections 6966 100 (1.436) 46
Endocrinology 754 2 (0.265) 5
ICU 414 2 (0.483) 1
Pediatrics 992 9 (0.907) 2
Neurology 4031 8 (0.198) 3
Respiratory medicine 1728 5 (0.289) 3
Cardiology 2125 8 (0.376) 4
Hematology and oncology 555 1 (0.180) 1
Rehabilitation medicine 11 0 (0.000) 0
Nephrology 3539 78 (2.204) 6
Gastroenterology 6607 27 (0.409) 1
Dermatology 588 0 (0.000) 0
Chinese medicine 162 1 (0.617) 0
Emergency medicine 4923 22 (0.447) 6
Psychology 18 0 (0.000) 0
General medicine 661 8 (1.210) 1

SUM 102,928 407 (0.395) 63

N/A=not available.
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hepatology-infection, nephrology, gastroenterology and the
surgical departments of orthopedics, general surgery, and
obstetrics. Among the 151 new hepatitis C cases diagnosed
from 2014 to 2017, 124 cases were diagnosed by nonsurgical
departments, mostly by the departments of hepatology-
infection, gastroenterology, and nephrology; 27 cases were
diagnosed by surgical departments, mostly by the departments of
orthopedics and obstetrics. Interestingly, 81 cases were diag-
nosed after the project was implemented in 2017, exceeding
ses diagnosed from different clinical departments.

HCV-RNA New hepatitis C cases diagnosed

tion
es

Positive
cases, rate (%)

Total
cases

Diagnosed in 2017
(a ratio of 4 years, %)

0 (0.000) 4 4 (100.000)
4 (66.667) 3 1 (33.333)

3 9 (69.231) 8 4 (50.000)
2 1 (8.333) 3 2 (66.667)

1 (100.000) 2 0 (0.000)
2 (50.000) 3 1 (33.333)
1 (50.000) 1 1 (100.000)
2 (100.000) 2 1 (50.000)
0 (0.000) 0 1 (100.000)
1 (100.000) 1 1 (100.000)
0 (N/A) 0 0 (N/A)
0 (N/A) 0 0 (N/A)

3 126 (27.214) 84 43 (51.190)
2 (40.000) 4 1 (25.000)
1 (100.000) 1 0 (0.000)
0 (0.000) 1 0 (0.000)
1 (33.333) 3 2 (66.667)
3 (100.000) 4 3 (75.000)
0 (0.000) 1 1 (100.000)
1 (100.000) 1 1 (100.000)
0 (N/A) 0 0 (N/A)

9 19 (27.536) 5 5 (100.000)
5 7 (46.667) 17 8 (47.059)

0 (N/A) 0 0 (N/A)
0 (N/A) 0 0 (N/A)
1 (16.667) 3 2 (66.667)
0 (N/A) 0 0 (N/A)

4 2 (14.286) 0 0 (N/A)
3 184 (29.068) 151 81 (53.642)

http://www.md-journal.com


Figure 2. The comparisons of the new hepatitis C virus cases diagnosed among different clinical departments from 2014 to 2017.
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the total number of 70 cases over the previous 3 years
(Table 5, Fig. 2).

4. Discussion

In 2016, WHO proposed a global public health goal to eliminate
hepatitis C hazards by 2030, referred to as the “2030 Target.”
HCV infection control is essential for preventing the development
of decompensated cirrhosis and hepatology cancer caused by
hepatitis C. However, most cases of post-hepatitis hepatology
cancer have significantly impeded this goal because of lack of
clinical manifestations.[15,16] A method to find HCV infection as
early as possible, such as expanding the populations included in
HCV screening, is considered a useful preventive strategy to
discover undiagnosed hepatitis C patients at an early stage and
reduce the occurrence of hepatology cirrhosis.[7] Therefore,
China’s CDC STD/AIDS Prevention and Control Center initiated
a pilot research project of hospital-based hepatitis C epidemic
surveillance in 2017 for exploring the effectiveness of expanding
the target populations of HCV screening in hospitals.[17]

Before this pilot research, the overall positive rate of anti-HCV
in all patients in Beilun Branch of the First Affiliated Hospital,
College of Medicine, Zhejiang University was 0.395%, which is
close to the positive rate of anti-HCV in residents of the eastern
region of China reported in 2006 (0.37%).[11] However, after
expanding the anti-HCV detection to include the high-risk
population of hepatitis C infections, more positive cases of anti-
HCV (0.533%) were found indicating that the infection
prevalence of HCV reported in 2006 might not reflect the actual
HCV infection situation in China. Although false positive of anti-
6

HCV may exist, the increase of the positive rate of anti-HCV in
2017 could not be fully attributed to this reason. After the
implementation of the pilot, with the increase of detection rate of
HCV RNA in antibody-positive patients, the positive cases of
HCV RNA were significantly enhanced than before, indicating
that more active HCV infection patients with no clinical
manifestations could be found by this expanding anti-HCV
screening. At the same time, this result also suggests that efforts to
expand anti-HCV detection should focus more on the high-risk
population rather than on the general population.
In this study, the overall positive rate (42.086%) of HCV-RNA

in the positive patients of anti-HCV is much higher than that
(18.9%) in the general population of Wuhan reported by Niu
et al in 2016.[18] First, compared with the general population,
HCV-RNA-positive cases might be easier to identify through
various laboratory tests performed in the hospital for positive
patients of anti-HCV.[19] Second, before implementation of this
project, it was the physicians’ decision to check the HCV-RNA in
anti-HCV-positive patients with normal or abnormal liver
function. After implementation of this project, all anti-HCV-
positive patients were asked to test HCV-RNA regardless of the
patient’s liver function. As a result, the detection rate of HCV-
RNA in anti-HCV-positive patients significantly increased from
58.333% in 2014 to 88.820% in 2017. Through this expanding
HCV-RNA detection strategy, the positive cases of HCV-RNA
with normal liver function were also found. As a result, the
positive rate of HCV-RNA in the anti-HCV-positive patients
increased from 35.714% in 2014 to 45.455% in 2017. However,
it is worth noting that less than half of anti-HCV-positive patients
were found to be HCV-RNA-positive in this study. The reason
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for such a low HCV-RNA-positive rate may not all attributed to
false-positive in anti-HCV as mentioned above; another possible
reasonmay attribute to the less sensitivity of our laboratory HCV
RNAdetectingmethods. In addition, our results also indicate that
choosing high-risk HCV patients in hospital as the target
population is a useful strategy for detecting HCV infection cases.
The inpatients received HCV detection as a routine test

especially for the inpatients of meeting screening criteria.
However, the outpatients received a hepatitis C-related detection
only if clinical manifestations or abnormal liver function
occurred, so it is not surprising that the detection rate of anti-
HCV in the outpatients (0.588%) was much lower than that in
the inpatients (57.928%). The positive rate of anti-HCV in the
outpatients (0.688%) was much higher than in the inpatients
(0.271%), which may be explained by the fact that only select
populations were checked in the outpatients. Further analysis
showed that the positive rate of HCV-RNA in the outpatients
(24.706%) was significantly lower than that in the inpatients
(47.154%). This phenomenon may be caused by heavier hepatic
damage in the inpatients than in the outpatients. Our results also
suggest that the outpatient department, which has contact with
the most patients, can findmore patients with HCV by expanding
anti-HCV tests; however, the inpatient ward can be used as an
important place to confirm HCV infection.
The overall positive numbers of anti-HCV and HCV-RNA of

nonsurgical departments were higher than those of surgical
departments, especially in hepatology-infection, nephrology, and
gastroenterology. This is because the patients with abnormal liver
function or HCV infection were always directed to hepatology-
infection or gastroenterology departments. And hemodialysis
patients of the nephrology department were advised to check
anti-HCV quarterly as a routine.[20,21] But, through the pilot
research, the positive numbers of anti-HCV and HCV-RNA of
the surgical departments were significantly increased due to the
needs of preoperative examinations for inpatients and the
requirements of expanding the screening of HCV, especially in
the departments of obstetrics and orthopedics because these 2
departments received the most cases in our hospital. So, although
most cases (124/151) were diagnosed by nonsurgical depart-
ments, the upward trend of the proportion of cases diagnosed by
surgical departments should not be ignored. Meanwhile, the
positive rates of HCV-RNA in the inpatients of the surgical
departments were higher compared to the inpatients of the
nonsurgical departments. Therefore, surgical departments should
pay more attention to the detection of HCV-RNA in inpatients to
easily find confirmed cases by expanded screening of HCV-
RNA.[22,23]
5. Conclusion

Through the pilot research on hospital-based hepatitis C
epidemic surveillance, 81 cases were diagnosed after implemen-
tation of this project in 2017, exceeding the total number of the
previous 3 years. This study suggests that expanding the
screening of anti-HCV and HCV-RNA in the target populations
can lead to detection of more HCV cases, including patients with
normal liver function.[19,24,25] Moreover, this study was
conducted as part of a Hepatitis C sero-epidemiology of clinical
patients in hospitals, which will provide valuable evidence-based
information for public health research, policy, and preventive
programming priorities at the national and regional levels.[26–33]
7

This study was limited by the following factors: many HCV
occult patients were diagnosed through the pilot research, but it
was not clear how many actual cases were still missed; the
differences of anti-HCV and HCV-RNA tests among the
departments may be due to detection bias, which was derived
from the patients’ condition as well as the doctors’ willingness;
the effectiveness of this pilot research had no parallel comparison
with other research projects.
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