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Abstract

Introduction: Hepatitis C virus infection is a major cause of cirrhosis and liver cancer worldwide. The knowledge of physicians about what
should they do in case of any anti-HCV positivity in screening tests is of great importance. In this study the awareness and knowledge of
physicians is evaluated by analyzing the rate of the referrals of anti-HCV positive patients to HCV RNA test and their treatment by different
clinics.
Methodology: The patients tested for anti-HCV in internal medicine, surgery, gastroenterology and infectious disease clinics between 1 January
and 31 December 2017 were evaluated retrospectively in a tertiary care hospital.
Results: Anti-HCV testing was performed in 32,803 patients. Anti-HCV positivity was detected in 95 (0.28%) patients aged 88 years of age or
younger (mean 60.89 ± 16.96 years), 57.89% of them were female. HCV RNA was tested in 50 (%52,63) of anti-HCV positive patients and it
was found positive in 18 (36%) patients. In anti-HCV positive patients HCV RNA testing was requested most by infectious disease (100%)
and gastroenterology (70.58%) clinics and least by surgery and other clinics (21% and 25% respectively). These differences were found to be
statistically significant (𝜒𝜒 2 =33.65, p < 001).
Conclusions: Our study highlights the significant deficiencies existed in the referring patients with anti-HCV positivity for further examination
and treatment by the attending physicians especially in surgical clinics. Performing HCV screening in the different steps of medical care and
using electronic reminder systems directing physicians at appropriate diagnostic and treatment protocols can maximize the likelihood of the
detection and treatment of HCV- infected patients.
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Introduction
Hepatitis C virus (HCV) infection is an important
public health concern and a major cause of cirrhosis and
liver cancer worldwide [1]. It is estimated that at least
71 million people have chronic HCV viremia around
the world [2]. HCV is mainly transmitted by blood
transfusion, contaminated needles and devices in the
medical settings, injection drug use, organ
transplantation, or mother-to-infant transmission.
Approximately 50–80% of individuals infected with
HCV will develop chronic infection [3,4].
HCV infection has low endemicity in Turkey and
its rate varies from 0.17% to 2.8%, with the highest rate
in the Eastern part of the country. The most of anti-HCV
positive patients are HCV RNA positive (> 50%) [4-6].
Chronic HCV infection is the second most common
cause of liver transplantation in Turkey [7].

Since there is no vaccine against HCV infection, it
can only be controlled by the detection and treatment of
as many infected individuals as possible and prevention
of transmission. This aim can be achieved by screening
and treating especially risk groups that may be main
reservoirs for HCV.
The revolution in HCV treatment through the
development of direct-acting antivirals (DAAs) with a
permanent virological response up to 100% has
generated an international interest in the global
elimination of the disease. A good tolerability of DAAs
makes the broad screening and treatment plan for HCV
infection reasonable. In 2017, the World Health
Organization (WHO) called for the elimination of HCV
and reductions in HCV-associated mortality by 65%
and in the rate of new infections by 90% by 2030 [1].
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There is no national screening program for HCV
infection in Turkey and the routine HCV screening is
only performing for pregnant women, the couples to be
got married and the patients prior to surgical and
endoscopic procedures. In addition, the knowledge
level of physicians and healthcare providers about the
diagnosis and treatment of HCV is not clear in our
country [4]. The majority of chronic infection patients
cannot be diagnosed because of the above mentioned
limitations in screening.
The purpose of this study is to identify the
awareness of physicians about what they should do
when anti-HCV screening tests yield positive results by
evaluating the rate of the referrals of these patients to
HCV RNA test and their treatment by various clinics.
Methodology
The patients tested for anti-HCV between 1 January
and 31 December, 2017 were evaluated retrospectively
in a tertiary care hospital (Dr. Abdurrahman Yurtaslan
Ankara Oncology Training and Research Hospital).
The patients were tested before surgery or endoscopic
procedures or in the presence of risk factors such as
intravenous drug use or elevated liver enzymes in
internal medicine, surgery, gastroenterology, infectious
disease and other clinics. Clinical and laboratory
findings of patients were obtained from the electronic
recording system of hospital. The patients were
evaluated for age, gender, presence of HCV RNA
testing and treatment planning for HCV viremic
patients. The HCV RNA test can only be requested by
infectious disease, gastroenterology or internal
medicine clinics in this hospital so the patients who are
found to be anti-HCV positive are directed to these
clinics for this test and further evaluation
We attempted to reach by phone the patients with
positive anti-HCV and without having HCV RNA test
Table 1. Clinical and demographical characteristics of study
cohort.
Anti-HCV testing requested patients
n: 32,803 (%100)
Anti-HCV testing requested patients by clinics
Surgery
13,020 (39.70%)
Internal medicine
11,383 (34.70%)
Gastroenterology
707 (14.34%)
Infectious disease
2,555 (7.80%)
Others
1,137 (3.46%)
Anti-HCV positive patients
95 (0.28%)
Female
55 (57.89%)
Male
45 (47.36%)
Age (years)
60.89 ± 16.96 years
HCV RNA testing requested patients
50 (52.63%)
HCV RNA positive patients
18 (18/50:36% )
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Figure 1. Frequency of the requesting HCV RNA test in antiHCV positive patients by clinics.

result or hepatitis C treatment report in the records of
hospital to obtain information about their awareness of
the disease and their treatment or follow-up status.
Anti-HCV was measured by ELISA-Abbott AXSYM
and polymerase chain reaction testing for HCV RNA by
QIAGEN multiplex PCR.
Statistical analysis
The statistical analyses were performed in SPSS
version 21.0 (IBM, Armonk, NY). Descriptive analysis
was used to identify the patients with HCV RNA
testing. The differences between clinics according to
the HCV RNA requested/unrequested patients were
established using chi-squared test. A p value < 0.05 was
considered significant.
Results
Anti-HCV testing was performed for total of 32,803
patients in the study period, in surgery, internal
medicine, gastroenterology, infectious disease and
other clinics (Table 1). Anti-HCV positivity was
detected in 95 (0.28%) patients; 55 (57.89%) were
female and 45 (47.36%) were male. The age range of
the patients with anti-HCV positivity was 22 to 88 years
with the mean age of 60.89 ± 16.96 years (Table 1).
Among 95 anti-HCV positive patients, HCV RNA
was tested for 50 (%52.63) and it was found to be
positive in 18 (18/50:36%) patients (Table 1).
For anti-HCV positive patients, the HCV RNA test
was requested most by infectious disease (100%) and
gastroenterology (70.6%) clinics and least by surgery
and other clinics (21.2% and 25% respectively) (Figure
1). The difference between clinics in terms of
requesting HCV RNA testing was established using
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chi-squared test and was found to be statistically
significant (𝜒𝜒 2 = 33.65, p <.001).
All HCV RNA positive patients were followed and
treated in gastroenterology or infectious disease clinics.
We phoned 45 anti-HCV positive patients for
whom there were no hospital records of HCV RNA and
among them we could only reach 21 (46.66%) patients.
Among 21 patients we found only 5 (23.80%) patients
that were aware of their disease (3 of them were being
treated in another center and 2 of them had refused the
treatment).
The patients that were unaware of their disease or
untreated were encouraged to seek further examination
and treatment.
Discussion
In this study we evaluated the rate of further
investigation in patients who were anti- HCV positive
in screening tests performed in different clinics in a
tertiary care hospital. Based on the obtained data further
investigation and HCV RNA testing were performed
only in 52.63% of the anti-HCV positive patients. In
this respect most of the patients were neglected by
clinics other than infectious disease and
gastroenterology.
Chronic viral hepatitis is an important health
problem both in the world and in Turkey. Hepatitis B
virus (HBV) and HCV virus infections are among the
most common causes of advanced chronic liver
diseases. HCV accounts for 27% of the cirrhosis cases
and 25% of hepatocellular carcinoma (HCC) cases
worldwide [3]. An estimated 115 million people are
infected by HCV in the World (1.6% global anti-HCV
seroprevalence) and approximately 71 million people
are at viremic stage [8].
Epidemiological data derived from local studies
show that Turkey has a low endemicity for HCV with
an estimated rate of 0.17 to 2.8% [6,9]. In the study by
Tozun et al. that was the largest population based study
in Turkey, including 5,460 participants from the rural
and urban areas of 23 cities, anti-HCV test was found
to give positivity in 1% of all participants. Ages above
50 years was the only risk factor for anti-HCV positivity
in this study [5]. In another epidemiological study, antiHCV positivity was detected more commonly in
subjects with the ages above 54 years [10]. According
to 2016 data of The Ministry of Health of Turkey, antiHCV positivity was found to be 3.8% in hemodialysis
patients, 1.7% in peritoneal dialysis patients, 1.96% in
renal transplantation patients and 7.6% in liver
transplant patients [7]. In our study anti-HCV positivity
was detected in 0.28% of screened patients with the
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mean age of 60.89 ± 16.96 years which is consistent
with the above mentioned studies.
If the HCV is not treated, the burden of disease and
the mortality are expected to increase gradually over the
next 20 years. It is estimated that cirrhosis, liver cancer
and liver-related deaths due to chronic hepatitis C will
be increased by 60-70% in 2030 [11]. With the
emergence of DAAs, hepatitis C has become a curable
disease. It was shown that DAAs-based therapies result
in HCV eradication, improvement of liver function,
prevention of cirrhosis and related complications and
HCC [12]. Since the acute HCV infection is
asymptomatic in 60% – 70% of cases, most patients do
not become aware of that they are HCV-infected until
the progression of the disease and the emergence of
sequelae [13]. According to the WHO 2017 Global
hepatitis report the under diagnosis of HCV infection is
the major barrier in HCV elimination by 2030.
Undiagnosed and untreated patients are the main
sources of HCV transmission in the population. This is
a tough challenge, and the key factors in controlling and
elimination of this disease are implementation of
preventive measures, as well as diagnose and treatment
of as many infected patients as possible [1,14,15]. For
identifying patients with chronic HCV infection,
screening with anti-HCV antibody testing followed by
PCR test for HCV RNA is accurate [16].
In 2017, the Ministry of Health of Turkey
introduced a national action plan to manage the viral
hepatitis. Raising awareness and knowledge among the
society and healthcare providers about transmission
routes and diagnosis and treatment of viral hepatitis is
one of the important topics of this action plan [7]. The
Clinical Practice Guidelines on recommendations for
screening, diagnosing and managing hepatitis C virus
were updated this year (2020) by the Turkish
Association for the Study of the Liver (TASL) and Viral
Hepatitis Society (VHS). These guidelines describe
groups that need to be prioritized for screening of HCV
infection [17]. The United States Preventive Services
Task Force (USPSTF) recommends screening for HCV
infection in adults 79 years of age or younger to once in
life in the absence of known liver disease and risk
factors for HCV infection and periodically in the
presence of risk factors (e.g. persons who inject drugs)
[18]. The American Association for the Study of Liver
Diseases and the Infectious Diseases Society of
America although recommend routine HCV screening
once in life for all persons 18 years and older and in
persons younger than 18 years with an increased risk of
HCV exposure [19].
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Performing successful screening requires the
identification and elimination of various barriers to
screening and treatment in different populations. The
knowledge and awareness about viral hepatitis is
inadequate among physicians and society. It is
estimated that more than three-fourths (75%) of HCVinfected patients in Turkey are not aware of their
disease [5]. We could reach 21 of 45 anti-HCV positive
patients without any HCV RNA testing in the hospital
records and found that 76.19% of them (16 patients)
were not aware of their disease. This is largely related
to inadequate knowledge of physicians about further
investigations and treatment of patients with anti-HCV
positivity and what to do when a patient screening test
yields positive result. The screening tests before any
invasive procedure are generally used by physicians
and health care professionals only to be careful and
protect themselves from cutting tool injury during
procedures. In our hospital only 52.63% (50 of 95
patients) of anti-HCV positive patients were referred
for HCV RNA testing and treatment.
There are attempts toward increase awareness
among physicians and patients about HCV screening
and treatment. The use of physician-facing electronic
medical record (EMR)- based HCV Best Practice Alert
(BPA) and different modes of communication with
patients such as text messaging can help in this regard
[20].
The deficiencies in population screening and the
cost of testing are other important factors that affect the
detection of HCV-infected patients. Though the overall
surveillance and screening of HCV may seem difficult,
it can be considered cost-effective when compared to
the costs of HCV-related cirrhosis, HCC and liver
transplantation [14]. Örmeci et al. evaluated the costeffectiveness of HCV diagnosis and treatment in
Turkey. They found that the screening and testing are
cost-effective and by implementing the WHO targets
scenario, Turkey would be able to reduce HCV
prevalence by 80% and the total number of related
deaths by < 65% by 2030 [21]. In a 36-months study in
Ireland, HBV, HCV and HIV screening was performed
in 41,535 patients who underwent phlebotomy in
emergency department. Among the patients 5.30% had
a positive test result and 12.1% were newly diagnosed
with an infection. The rates of newly diagnosed HCV,
HBV and HIV positive patients were 8.26%, 2.13% and
1.72%, respectively. The researchers suggest that
similar screening programs will help in the detection of
new cases of HCV, HBV and HIV and will link them to
care [22]. In a large scale screening initiative with the
participation of four European countries, HCV
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infection and linkage to care were evaluated in high risk
populations in community addiction, homelessness and
prison services (HepCheck). Screening was performed
in 2,079 individuals; 397 (19%) active HCV infections
were identified and 136 (7% of total sample and 34% of
identified active infections) were new cases. They
suggest that the elimination of HCV will only be
possible with such patient-centered approaches. The
HepCheck model provides a template for HCV
screening that could be introduced in many countries in
accordance with local healthcare systems and resources
[23].
DAAs
for
HCV,
including
sofosbuvir,
ledipasvir/sofosbuvir and a “3D regimen” of
paritaprevir (ritonavir boosted), ombitasvir, and
dasabuvir were approved in June 2016 by the Turkish
Ministry of Health. In Turkey the treatment of HCV
RNA positive patients with Ishak fibrosis score of ≥ F3,
cirrhosis, and decompensated cirrhosis was covered by
the social security from June 2016 to January 2019. In
January 2019 liver biopsy requirement was removed
from the coverage in order to expand the pool of
patients eligible for treatment by DDAs. Thus, it
became possible to diagnose and treat a large
population infected with HCV.
In conclusion, our study highlights that there are
significant deficiencies in the referring patients with
anti-HCV positivity for further examination and
treatment by the attending physicians. Intensified
screening for chronic hepatitis C and increased access
to direct-acting antivirals are necessary. Performing
HCV screening in the different steps of medical care
and using of electronic reminder systems that direct
physicians at appropriate diagnostic and treatment
protocols can maximize the likelihood of the detection
and treatment of HCV-infected patients.
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