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Abstract 
Introduction: The aim of this national, multicenter, cross-sectional, retrospective chart review study was to determine the proportion of patients 
in Turkey who received hepatitis C virus (HCV) treatment after receiving positive anti-HCV results during HCV screening. 
Methodology: Data related to patients’ demographics, laboratory results, time interval from obtaining a positive anti-HCV result to treatment 
initiation, specialty of the physician requesting anti-HCV screening, and type of hospital were analyzed. 
Results: Among 1,000 patients who received a positive anti-HCV result, 50.3% were male and 78.5% were screened for HCV-RNA. Among 
HCV-RNA screened patients, 54.8% (n = 430) had a positive result. Among patients who tested positive for HCV-RNA, 72.8% received HCV 
treatment in line with their positive anti-HCV results. The median time from obtaining a positive anti-HCV result to initiation of HCV treatment 
was 91.0 days (interquartile range 42.0 to 178.5). Non-surgical branches requested HCV-RNA testing more frequently than surgical branches 
(p < 0.001). The rate of access to HCV treatment was higher among patients screened in university hospitals than among patients screened in 
training and research hospitals (p < 0.001). 
Conclusions: Our results indicate a higher rate of treatment initiation among patients with HCV infection than is described in the published 
literature. Furthermore, the time from screening to treatment initiation was considerably shorter compared with other international studies. 
However, since HCV-RNA testing was not requested in a significant portion of patients with a positive anti-HCV test result, there might be a 
large patient population with HCV who do not receive treatment. 
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Introduction 

The World Health Organization (WHO) estimated 
in 2015 that 71 million people globally were living with 
hepatitis C virus (HCV) infection, accounting for 1% of 
the world population [1]. HCV infection is unevenly 
distributed in the world. The European and Eastern 
Mediterranean regions are affected more, but there are 
variations in HCV infection prevalence across and 
within countries [1]. In Turkey, HCV infection 
prevalence rates range between 0.95% and 2.4% [2-5]. 

Left untreated, hepatitis B virus (HBV) and HCV 
infection can lead to cirrhosis (720,000 deaths in 2015) 
and hepatocellular carcinoma (470,000 deaths in 2015) 
[1]. These long-term complications are life-threatening 
and account for 96% of the deaths due to viral hepatitis. 
Mortality from viral hepatitis has increased by 22% 
since 2000. Unless people with HBV and HCV 
infection are diagnosed and treated, the number of 
deaths due to viral hepatitis will continue to increase. 
However, currently available direct-acting antiviral 
(DAA) treatments can prevent these complications 
depending on the disease stage at which treatment is 
initiated. However, there are country-based variations 
in terms of accessibility to the treatments [1]. 

The virus is mainly acquired via percutaneous 
exposures to infected blood. Unsafe healthcare 

practices (including unsafe healthcare injections) and 
injection drug use remain the leading modes of 
transmission [1,6,7]. 

Areas with a high rate of HCV infection are located 
in the Eastern Mediterranean Region (62.5 per 100,000) 
and the European Region (61.8 per 100,000). In the 
Eastern Mediterranean Region, the most common cause 
of transmission of HCV infection is unsafe healthcare 
injections [8,9]. In the European Region, injection drug 
use accounts for a significant proportion of infection 
transmission [10]. 

According to WHO, only 20% of patients living 
with HCV infection have been diagnosed and are aware 
of their infection. Among those diagnosed, only 7.4% 
were receiving treatment in 2015 [1]. Recently, potent 
oral short-term antiviral treatment options have become 
available, and the success rate of these treatments in 
terms of HCV eradication and cure is reaching > 90% 
[11]. Well-designed screening policies may help to 
reduce the rate of undiagnosed and untreated patients. 
Preoperative hepatitis serology testing is regularly 
conducted in major surgical clinics; however, it cannot 
be generalized to all regions within the country. 
Furthermore, information regarding the results of these 
serology screenings is available only through sporadic 
reports (mostly reported as single-center reports), and 
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multicentral study results that would represent Turkey 
are not available yet. Among patients who receive 
positive anti-HCV results during preoperative anti-
HCV screening, more than half are neither tested 
further for HCV-RNA nor notified with their HCV-
RNA test results [12]. Therefore, most of these patients 
remain unaware of their HCV infection and do not 
receive antiviral treatment, which results in an 
inaccurate and low diagnosis rate of HCV infection. 

The diagnosis and treatment policies in Turkey are 
undergoing improvements. As per the existing protocol 
[13], the prescription of treatment requires a report from 
gastroenterology or infectious diseases specialists 
working at tertiary health institutions. This report 
includes information such as HCV-RNA positivity, the 
presence of cirrhosis, Child-Pugh classification of the 
cirrhosis, genotype in decompensated cirrhotic patients, 
previous HCV treatment, and the use of NS5A 
inhibitors in prior treatment. For treatment-naïve or 
treatment-experienced patients without NS5A 
inhibitors who are non-cirrhotic or have compensated 
cirrhosis, the recommended treatments are 
sofosbuvir/velpatasvir/voxilaprevir or 
glecaprevir/pibrentasvir. If the patient has 
decompensated cirrhosis, ledipasvir/sofosbuvir + 
ribavirin may be prescribed based on the genotype 
results. In the case of treatment experience with NS5A 
inhibitors, patients are assessed on an individual basis 
with aforementioned medications. 

In this study, we aimed to determine the rate of 
patients who received HCV treatment after receiving 
positive anti-HCV results during HCV screening in 
Turkey within the last 3 years. 

 
Methodology 

This study was designed as a national, non-
interventional, observational, multicenter, cross-
sectional, retrospective chart review study that included 
patients screened for anti-HCV. 

The study was initiated after obtaining ethics 
committee approval from Gaziantep University Clinical 
Research Ethics Committee (reference number 
2020/20, 04 November 2020) in conformation with the 
Declaration of Helsinki, and data collection took place 
between 24 December 2020 and 22 June 2021. Since 
this was a retrospective chart review study, obtaining 
informed consent was not necessary and a waiver of 
informed consent was obtained from the same ethics 
committee. A total of 30 tertiary study centers, which 
were university hospitals or training and research 
hospitals located in various geographic regions in 
Turkey, participated in this study. Investigators in the 

participating study centers retrospectively reviewed the 
charts of the patients who had undergone screening for 
anti-HCV for any reason. Adult (≥ 18 years of age) 
patients who received a positive anti-HCV result 
between 30 June 2016 and 30 June 2019 were 
considered eligible for this study. Laboratory result 
databases of the participating centers were used as the 
main data source for this study. All eligible patients 
were identified in each site from the laboratory database 
according to the inclusion criteria, and the treatment 
information was obtained from the patients’ charts. 
Data collection was anonymized, and a code number 
was assigned to each patient. The investigator or 
delegated staff entered the available data into the 
electronic case report form designed for this study. 

Patient demographics (e.g., gender, place of 
residence), laboratory results for HCV screening, 
including anti-HCV and, where available, HCV-RNA 
results, the time interval from obtaining a positive anti-
HCV result to treatment initiation (if treated), specialty 
of the physician who requested anti-HCV screening, 
and type of hospital (university hospital or training and 
research hospital) were among collected data. In 
addition, physician specialties were categorized into 
surgical or non-surgical specialty groups. 

To prevent patient selection bias, a patient selection 
method was defined in the protocol for sites that had a 
high number of eligible patients. Initially, all patients 
meeting eligibility criteria were identified at each site in 
chronological order. If the number of eligible patients 
in a site exceeded the local limit allowed to enroll per 
site (n = 33), then the total number of eligible patients 
was divided by 33 to determine the selection factor (i.e., 
every third or fourth patient). Then the site continued 
with enrollment starting with the earliest treated patient 
using this selection factor until the total number of 
patients allowed per site was reached. 

This study was exploratory in nature, and 
hypothesis testing was not applicable. Therefore, a 
formal sample size calculation with the estimation of 
statistical power was not performed. According to 
available data from Turkey, 30% of the patients who 
were detected with positive anti-HCV during screening 
for any reason and who were not screened for HCV-
RNA received HCV treatment only after follow-up 
efforts of the clinical microbiologists [14]. With this 
assumption, we planned to enroll 1,000 patients, which 
would provide a two-sided 95% confidence interval rate 
of 5.6% (± 2.8%) for this study. Data were mainly 
analyzed using descriptive statistics. The normality 
assumption was determined using the Kolmogorov-
Smirnov and Shapiro-Wilk tests. Median and 
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interquartile range (IQR) were reported where a normal 
distribution was not obtained. The Mann-Whitney U 
test was used to compare the data of two quantitative 
groups that did not show normal distribution. Kruskal 
Wallis test was used to compare the data of three 
quantitative groups. Fisher's exact test was used for the 
comparison of two categorical groups. p < 0.05 was 
considered statistically significant. All analyses were 
performed using the SPSS for Windows, Version 16.0. 
Chicago, SPSS Inc. 

 
Results 

Data from 1,000 patients were included in this 
retrospective chart review study, and 50.3% of the 
patients were male. Most patients (82.7%) were 
residing in cities or towns; only 15.6% were living in 
rural areas. More than half of the patients (n = 570, 
57.0%) were included in the study from university 
hospitals, whereas 43.0% were included from training 
and research hospitals. 

Nearly 70% of the anti-HCV screening requests 
were made by the non-surgical specialties. Infectious 
diseases (33.3%) was the specialty that most frequently 
requested anti-HCV tests in the non-surgical specialty 
group, followed by gastroenterology (20.9%) and 
internal medicine (19.8%). On the other hand, general 
surgery (27.6%) was the specialty that most frequently 
requested anti-HCV tests in the surgical group. 

Among the 1,000 patients who received a positive 
anti-HCV test result, 78.5% were further screened for 
HCV-RNA (Figure 1). More patients were admitted to 
non-surgical versus surgical branches, and non-surgical 

branches requested HCV-RNA testing more frequently 
than surgical branches (p < 0.001). HCV-RNA 
screening rates were similar in university hospitals and 
training and research hospitals (p = 0.313). A 
statistically significant difference was observed 
between the ratios of surgical and non-surgical 
branches requesting anti-HCV screening in different 
types of hospitals. Non-surgical branches requested 
anti-HCV screening more frequently in university 
hospitals, whereas surgical branches requested anti-
HCV screening more frequently in training and 
research hospitals (p = 0.001). Among patients screened 
for HCV-RNA, 54.8% (n = 430) had a positive result 
(Figure 1). The proportion of patients with a positive 
HCV-RNA result was higher among patients screened 
by physicians in the non-surgical group (p = 0.001). The 
ratio of patients with positive HCV-RNA results was 
similar in university hospitals and training and research 
hospitals (p = 0.663). 

Among patients testing positive for HCV-RNA, 
72.8% (Figure 1) received HCV treatment in line with 
their positive anti-HCV test result. Considering all 
eligible patients with a positive anti-HCV test, this 
percentage corresponded to 31.3%. No statistical 
difference was detected in terms of access to treatment 
in patients screened by physicians in the surgical or 
non-surgical group (p = 0.051). Frequencies of 
screening and treatment of the patients according to the 
branches and hospital type are presented in Table 1. 
Patients who received HCV treatment after receiving a 
positive HCV-RNA result were also evaluated 
according to the screening departments within the 
surgical branches and non-surgical branches. Within 
the surgical branches, 49.0% of the patients who 
received treatment were screened in the general surgery 

Figure 1. Distribution of enrolled patients with positive anti-
HCV test results. 

HCV: hepatitis C virus. 

Table 1. Frequency of screening and treatment of the patients 
according to the branches and hospital type. 
 N (%) p value† 
Screening for HCV-RNA   
Surgical branches 192 (61.5) < 0.001 Non-surgical branches 593 (86.2) 
Training and research hospitals 331 (77.0) 0.313 University hospitals 454 (79.6) 
HCV-RNA positivity   
Surgical branches 80 (41.7) < 0.001 Non-surgical branches 350 (59.0) 
Training and research hospitals 178 (53.8) 0.663 University hospitals 252 (55.5) 
Receiving HCV treatment in line with positive results 
Surgical branches 51 (63.8) 0.051 Non-surgical branches 262 (74.9) 
Training and research hospitals 103 (57.9) < 0.001 University hospitals 210 (83.3) 

† Fisher’s exact test; HCV: hepatitis C virus. 
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department, whereas only 2.0% of the patients who 
received HCV treatment were screened in the 
department of ear, nose, and throat surgery. Within the 
non-surgical branches, 46.2% of the patients receiving 
HCV treatment were screened in the infectious diseases 
department. Among patients who had access to HCV 
treatment, the lowest rate of access to treatment within 
non-surgical branches was observed in chest diseases, 
endocrinology, family medicine, and oncology 
departments. Considering the type of hospital, the rate 
of access to HCV treatment was higher in patients 
screened in a university hospital than in patients 
screened in a training and research hospital (p < 0.001). 

The median time from obtaining a positive anti-
HCV result to initiation of HCV treatment was 91.0 
days (IQR 42.0 to 178.5). Time from anti-HCV 
screening to treatment initiation was categorized 
according to the physician’s specialty, and no statistical 
difference was observed in terms of access to HCV 
treatment among patients who were examined by 
different specialties (p = 0.230). With a similar 
categorization for patient residence, no statistical 
difference was observed in terms of access to HCV 
treatment among patients who were living in different 
residential categories such as city/town, village/rural 
area, or closed community areas (p = 0.250, Table 2). 
No statistical difference was detected in terms of time 
to reach HCV treatment in patients screened by 
physicians in the surgical or non-surgical group (p = 
0.942, Table 2). However, the time to reach HCV 
treatment was shorter in patients screened in university 
hospitals than in those screened in training and research 
hospitals (median 70 vs. 98 days, p = 0.006, Table 2).  

 
Discussion 

In this study, we evaluated the rate of initiation of 
HCV treatment in patients who received positive anti-
HCV results during routine anti-HCV screening for any 
reason. Among patients with a positive anti-HCV test, 
31.3% received HCV treatment. HCV-RNA was tested 
in 78.5% of patients who had a positive anti-HCV 

result; among patients with active HCV infection, 
72.8% received treatment for HCV. 

HCV infection is one of the most common causes 
of liver cirrhosis and hepatocellular carcinoma (HCC), 
which has an insidious course because it is 
asymptomatic in its early stages, and 60%-80% of the 
infected cases become chronic. Globally, 27% of 
cirrhosis cases and 25% of HCC cases are caused by 
HCV infection [15]. Studies have shown that HCV is 
the second most common cause of both liver cirrhosis 
and HCC in Turkey [16,17]. Today, HCV infection is a 
disease that can be successfully treated. With the use of 
DAA drugs, the success rate in the treatment of HCV 
infection has improved tremendously [18]. When the 
disease is caught at earlier stages, infected patients 
benefit more from the HCV treatment [19]. Published 
studies also indicate that HCV eradication with the use 
of DAA drugs reduces not only hepatic complications 
but also the risk of cardiovascular disease and has a 
positive effect on glycemic control [20,21]. 

The WHO aims to reduce the number of new cases 
of HCV by 90% and mortality due to HCV by 65% 
worldwide by 2030 [22]. In general, the group of 
patients waiting to be treated is much more than those 
who receive treatment. Studies show that 50%-80% of 
patients with HCV infection are not diagnosed, and < 
20% of those who are diagnosed receive appropriate 
treatment [23]. Similarly, treatment initiation was 
reported as 21% in a Danish study conducted in patients 
with chronic HCV infection [24]. In our study, a higher 
percentage of patients (31.3%) were able to initiate 
HCV treatment after obtaining a positive anti-HCV 
result, which could be due to the high number of 
patients who were screened and followed up in 
infectious disease and gastroenterology departments. 

A similar retrospective chart review study recently 
conducted in Mersin, Turkey, included 1,118 patients 
who tested positive for anti-HCV, among which, 35% 
were screened in gastroenterology, 37% were screened 
in infectious diseases, and 28% were screened in other 
departments. Treatment was initiated in 91% of the 

Table 2. Number of days to reach HCV treatment by treatment category. 
Branch type/ geographical region/ type of hospital n Mean SD Min Max Median Q1-Q3 p value 
All 313† 157.8 185.3 7.0 917.0 91.0 42.0-178.5 - 
Surgical branches 71 157.0 183.4 14.0 693.0 91.0 35.0-175.0 0.942‡ Non-surgical branches 242 158.0 186.3 7.0 917.0 91.0 42.0-182.0 
City/town 265 21.6 25.8 1.0 131.0 11.0 5.00-11.00 

0.250§ Village/rural area 46 27.8 30.1 2.0 99.0 16.0 6.00-39.00 
Closed community areas 2 27.0 25.5 9.0 45.0 27.0 9.00 - NA 
Training and research hospitals 110 174.4 187.3 14.0 917.0 98.0 63.0-203.0 0.006‡ University hospitals 203 148.8 184.1 7.0 693.0 70.0 35.0-161.0 

†Data were available for 313 patients; ‡Mann-Whitney U test; §Kruskal-Wallis test. HCV: hepatitis C virus; max: maximum; min: minimum; Q1: first quartile; 
Q3: third quartile; SD: standard deviation. 
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patients identified in the gastroenterology department 
[25]. This result shows a high rate of treatment initiation 
in the gastroenterology department and might be a 
possible reason for obtaining the high rate of treatment 
initiation in our study since 37% of our patients were 
screened in gastroenterology and infectious diseases 
departments. Gastroenterology and infectious diseases 
are the primary departments for screening HCV 
infection in Turkey, and in our study, the overall 
treatment initiation rate in these two departments is 
51.2%. 

A recent single-center study conducted in Istanbul, 
Turkey, investigated treatment responses for chronic 
HCV infection. Among 1,808 patients with positive 
anti-HCV results, HCV-RNA was tested in 1,286 
(71%) patients, and 23% of the patients (n = 291) had 
positive HCV-RNA results. Among these patients, only 
44% (n = 129) received treatment for HCV [26]. Results 
of similar studies conducted in Turkey indicate that 
HCV-RNA was not investigated in 30%-40% of the 
patients who had positive anti-HCV results [27,28]. 
Investigation of HCV screening in a tertiary care 
hospital in Turkey showed that 95 patients were 
positive for anti-HCV and that HCV-RNA was not 
investigated in 47% of these patients [29]. Similarly, the 
results of another Turkish study showed that HCV-
RNA was not tested in 51% of the patients who had 
positive anti-HCV results [30]. Furthermore, the studies 
reported higher rates of HCV-RNA negativity, ranging 
from 70% to 80%, among the patients with positive 
anti-HCV results [26,27,30]. Results of these studies 
may suggest that diagnosis and treatment rates of HCV 
infection are not sufficient in Turkey. In another study 
by Lee et al., 53.5% of the patients had positive HCV-
RNA results, and the authors suggested considering 
transaminase and albumin levels in conjunction with 
anti-HCV results to enhance the prediction of HCV 
infection [31]. In contrast, our study observed a lower 
rate of HCV-RNA negativity (45%). HCV-RNA 
negative results with reactive antibody may indicate 
either a past HCV infection, or a false-positive antibody 
test. However, due to the lack of enzyme and albumin 
levels in our study, further investigation is not possible. 

We detected higher screening and treatment ratios 
in our study. In the present study, among 1,000 patients 
with a positive anti-HCV result, 78.5% were screened 
for HCV-RNA, 31.3% received HCV treatment, and 
among patients with active HCV infection, 72.8% 
received treatment for HCV. Nevertheless, it is crucial 
to investigate the reasons behind patients missing the 
screening and treatment. In a recent single-center study, 
a total of 3,249 patients with positive anti-HCV results 

were evaluated, and among the subset of patients who 
tested positive for HCV-RNA (n = 899), only half of 
them were initiated on treatment [32]. The authors of 
the study highlighted that treatment failure could be 
attributed to various patient-related factors, including 
comorbidities, non-compliance with clinic 
appointments, or refusal of treatment. Furthermore, 
inadequate follow-up of test results by physicians and a 
lack of proper communication to patients regarding 
their positive results should also be considered. While 
there have been promising improvements in 
reimbursement conditions in Turkey, the process of 
assessing patients and initiating treatment were time-
consuming, primarily due to the limited availability of 
medications in various centers, as well as the 
reimbursement being conditioned based on genotype 
results in patients with decompensated cirrhosis.  

Another retrospective chart review study conducted 
in the United States in 2019 included 8,407 individuals 
with chronic HCV infection [33]. Of these patients, 830 
initiated treatments with a DAA agent, whereas 7,577 
did not, suggesting a DAA treatment initiation rate of 
9.9%. The median time to initiate DAA treatment was 
reported as 300 days. We detected a higher treatment 
rate and shorter time to treatment in our study (median 
91 days). However, this difference could be due to 
different healthcare systems present in Turkey and the 
United States. In the United States, despite the benefits 
of medicare drug coverage, studies have shown that the 
patients can experience escalating financial burdens 
associated with the HCV treatments [34]. While the 
exact payment figures cannot be determined in Turkey, 
the coverage of HCV medications through 
reimbursement may offer an advantage in assessment of 
the patients. Following categorization of screening 
hospitals into university or training and research 
hospitals, we found that the time to treatment was 
shorter in university hospitals (median 70 days). 

 
Conclusions 

In conclusion, our study results indicate a higher 
rate of treatment initiation among patients with HCV 
infection compared with the data in most of the 
published literature. Furthermore, we found that the 
time from screening to treatment initiation was 
considerably shorter compared with other international 
studies. We did not investigate why treatment is 
initiated earlier in university hospitals than in training 
and research hospitals since this was not among the 
objectives of this study. However, further research 
investigating factors affecting treatment initiation may 
help to shorten the time to treatment initiation. Despite 
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these promising results, there might be a considerably 
large population of patients with HCV who do not 
receive HCV treatment because further HCV-RNA 
testing is not requested in a significant portion of 
patients who test positive for anti-HCV. Raising 
awareness among healthcare professionals and the 
general population about HCV screening and treatment 
options, ensuring that individuals are receiving proper 
counseling, establishing effective communication 
channels with patients, and continued improvement of 
reimbursement policies are key recommendations for 
the future. 
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