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Abstract
Objectives: Though there is a global effort to eradicate hepatitis C infection (HCV), several obstacles remain. Many patients infected with the virus are not detected or go untreated. The goal of this study was to identify any barriers to treatment and any
difficulties contributing to the elimination of HCV infection at a tertiary care university hospital.
Methods: This was a retrospective review. The hospital data system was searched for records of patients admitted to the hospital
for any reason from between 2013 and 2018 who were screened for viral markers and determined to be anti-HCV positive. The
follow-up performed was then analyzed.
Results: Viral marker testing was requested for 65,853 patients during the study period. Of those, 64.735 (98.3%) were found to
be anti-HCV negative and 1118 (1.7%) were anti-HCV positive. In all, 392 (35.06%) were detected in the gastroenterology department, 417 (37.3%) were patients in the infectious diseases department, and 309 (27.64%) were identified in other clinics, including
emergency services, the blood bank, and others. There were 30/392 (7.65%) patients admitted to the gastroenterology clinic who
declined a biopsy and/or treatment. In other clinics, 88/309 (28.5%) patients were identified who were not treated for HCV and not
followed up because they were not referred to the related specialty department.
Conclusion: It was determined that there was a significant gap in referring patients to the appropriate specialized department
following an anti-HCV positive finding and thus to appropriate follow-up and treatment programs.
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H

epatitis C virus (HCV) infection is a public health sector
concern in both developed and developing countries.
The World Health Organization (WHO) has estimated that
about 71 million people have a chronic HCV infection and
399.000 die every year due to HCV-related cirrhosis or cancer.[1–3] The WHO described the burden of disease in different
parts of the world in a 2017 report and reported the highest incidence of HCV infection in the Eastern Mediterranean
Regional Office and European Regional Office areas.[3] In a
study published in 2015, it was estimated that 514.000 people (0.7%) (range: 317.000-540.000) were infected with HCV

in Turkey as of 2013. In the same study it was estimated that
5500 (1.1%) were newly diagnosed patients and only 4200
(0.8%) patients were receiving treatment.[4]
Direct-acting antivirals have created a revolution in the
treatment of HCV and the WHO goal is to eradicate HCV by
2030. These drugs are especially effective in the treatment
of the genotype 1 variety, which was previously determined to be the most prevalent subtype in Mersin, Turkey.
[5]
Although health professionals have adopted goals of
treatment and elimination, it remains a challenge. Many
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people may not have symptoms or know they are infected
and the illness often goes undetected and untreated. Globally, approximately 50% to 80% of HCV-infected individuals
remain undiagnosed and fewer than 20% of those diagnosed have been linked to appropriate care.[6–8] The HCV
care continuum is often broken in the early stages.
There are many factors that can prevent patients from being identified or treated. The general public has insufficient
knowledge about HCV and unfortunately, there is also
often insufficient knowledge among primary healthcare
workers.[9] Patients may not be referred to the relevant department or given detailed information necessary for follow-up. This should be resolved and the patient or related
physician must be convinced of the need to pursue appropriate treatment after detection of HCV infection. The aim
of this study was to evaluate potential obstacles to treatment of HCV-infected patients at a university hospital that
is also an important hepatology center of the region.

Methods
This was a retrospective record review study. The hospital
data system was searched and patients from the period
of 2013 to 2018 who had an analysis of viral markers performed and were determined to be anti-HCV positive were
included. These patients were grouped according to the
clinic: gastroenterology, infectious diseases, and other clinics (emergency service, blood bank center, preoperative
preparation, etc.). Patients with an anti-HCV positive result
who were not directed to the relevant follow-up and patients with an HCV RNA-positive result but who were not
treated were identified and counted and the distribution
was calculated according to clinic of origin. The patients
determined to be anti-HCV positive by the infectious diseases clinic were not included in the final study analysis.
Ethics committee approval was granted by Mersin University Ethical Committee with the decision number 106 dated
06/03/2019.

tion of 547 (48.92%) male (mean age: 55.45 years) and 571
(51.08%) female (mean age: 52.71 years). The significant
age difference between the positive and negative groups
was an important finding.
Of the 309 anti-HCV positive patients detected in various
clinics, 241 (78%) were referred to the appropriate department. In all, 44 (14.2%) died due to diverse major diseases.
Thirty (9.7%) patients with an HCV RNA-positive result initiated treatment, while 20 (6.4%) patients referred to the related department did not have follow-up care. In the group
of 309, 147 (47.5%) patients were subsequently found to
be HCV RNA-negative. Following an anti-HCV positive determination, 68 (22%) of the 309 patients were not directed
to the related department and no evaluation of HCV was
conducted. In all, 88 (28.5%) patients remained unfollowed
and untreated (Fig. 1).
In the gastroenterology clinic, 385 of 392 (98%) patients who
had an anti-HCV positive result were followed up and the
necessary planning for treatment was performed. Of these,
357 (91.0%) patients were treated, but 23 (5.8%) patients refused a biopsy and/or treatment despite being positive for
HCV RNA. Five (1.2%) patients were admitted to hospital for
the first time and subsequently died of cirrhosis complications. Seven of the 392 (1.7%) patients with anti-HCV positivity were called but they did not present for further evaluation and we have no knowledge of their condition (Fig. 2).
Table 1. Total patient distribution
Anti-HCV
Anti-HCV
positive, (%) negative, (%)
Gastroenterology clinic 392 (35.06)
Other clinics
309 (27.64)
Infectious disease clinic 417 (37.3)
Total
1118 (1.7)

Total

8248 (12.75) 8640 (13.12)
50418 (77.88) 50727 (77.03)
6069 (9.37)
6486 (9.85)
64735 (98.3)
65853

Other clinics

Results
Viral marker screening was requested in 65,853 cases. In
all, 64.735 (98.3%) were found to be anti-HCV negative
and 1118 (1.7%) were anti-HCV positive. Of the anti-HCV
positive subjects, 392 (35.06%) were from the gastroenterology department, 417 (37.3%) were from the infectious
disease department, and 309 (27.64%) were from other
clinics (Table 1). Among those with an anti-HCV negative
result, 35.527 of the patients were male (54.88%; mean age:
42.15 years) and 29.208 were female (45.12%; mean age:
43.6 years). Analysis of the group of 1118 (1.7%) anti-HCV
positive patients revealed a mean age and sex distribu-

Referred to
relevant clinics
241/309 (78%)

Exitus 44/309
(14.2%)

HCV RNA-negative 147/309
(47.5%)

Unmanaged and
unknown course
68/309 (22%)

HCV RNA-positive and treated 30/309
(9.7%)

HCV RNA-positive with no
treatment/follow-up 20/309
(6.4%)

Figure 1. Documentation of anti-hepatitis C positive patients identified by other clinics.
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Gastroenterology clinic

Treated group
357/392
(91.0%)

Exitus

Unknown

5/392 (1.2%)

7/392 (1.7%)

Declined
biopsy and/
or treatment
23/392 (5.8%)

Figure 2. Documentation of anti- hepatitis C positive patients identified by the gastroenterology clinic.

Discussion
We found that in the 5-year period examined, the antiHCV antibody positivity rate in our hospital was 1.7%.
In our gastroenterology clinic, the necessary procedures
were performed for all patients. However, 1.7% of those
patients who were called after an anti-HCV positivity result did not pursue treatment. Another 5.8% of the patients came to the control and were positive for HCV RNA,
but declined a biopsy and/or treatment and they were
not followed up. In other words, 7.5% of patients did not
accept follow-up and treatment despite hospital observance of the procedures.
In other clinics, (emergency service, blood bank center,
preoperative preparation, etc.) 22% of the patients were
not referred to the relevant department after the anti-HCV
positivity finding and 6.5% were properly referred and the
HCV RNA test result was positive, but no follow-up was initiated. In total, 28.5% of patients did not participate in follow-up or treatment.
The most important limitation to our study is the retrospective design. We do not have an objective result indicating
why patients were not referred to the related department
or why patients declined treatment. Physicians may have
made a later referral to the relevant department; however,
the data indicated that 22% of the patients from other
clinics who were positive for anti-HCV were not referred to
the appropriate specialty branch in the hospital, and unfortunately, even if the patient was told immediately, the
likelihood of the patient pursuing that recommendation is
low. Similarly, in a study conducted in the USA, it was determined that 42% of patients with a positive HCV infection
result had not pursued treatment.[10]
The need to increase the knowledge and sensitivity of
physicians about HCV infection and the importance in
terms of public health is clear. In our earlier study conducted with 440 general practitioners working in Mersin,
it was observed that their knowledge and awareness of
HCV was low.[9] This likely contributes to reduced referrals
and a lack of detailed information about the infection. His-

torically, primary care physicians (PCPs) have had a role in
HCV detection and counseling.[11] However, many PCPs,
the gatekeepers of the healthcare system, have limited
HCV knowledge. Some systematic reviews have identified significant knowledge gaps among PCPs and internal
medicine residents related to the natural history, diagnostic approaches, and treatment of HCV.[11–13]
In addition, the awareness of patients and the general
community about HCV infection is unfortunately low. This
leads to reduced screening for the disease and less effective treatment. Similar problems are common around
the world. In a study from Egypt, the level of knowledge
and available sources of information about HCV infection
among HIV-infected Egyptians was very low.[14]
It is for these reasons that we have been providing information and support to local patients with hepatitis twice
a year for the last 8 years. At these information and morale
meetings, the patients and their relatives are informed
about treatment processes and diseases by doctors from
our center at an informal breakfast event. All questions
are answered and misconceptions are corrected. As far as
we know, there is no similar public meeting format in use
anywhere else. This informative and supportive meeting
has significantly increased the compliance of the patients
with treatment and follow-up and contributed to the development of trust.[15] Among participants, 95% stated
that they felt better after the meetings and that the negative psychological impact of the disease had decreased.
They became more optimistic, they understood that it is
a treatable disease, and that there is a group of doctors
who care about them. Numerous patients stated that
they used their drug treatment regularly after the meeting. In all, 99% of patients and their relatives wanted the
meetings to continue and recommended them to other
patients.
Despite the high prevalence of hepatitis C in France (about
1.2%), it was observed that the majority of people infected
with HCV were unaware of their status and that physicians
had little information.[16] Similar results have been identified in China.[17] This lack of information at a global level reinforces the potential benefit of holding educational public
meetings.
A percutaneous liver biopsy can be performed safely and
effectively when the rules of sedoanalgesia and biopsy are
observed.[18, 19] However, following the screening, 5.8% of
our patients evaluated by the gastroenterology department did not wish to have a biopsy performed or pursue
treatment. Although a liver biopsy is the gold standard
in the diagnosis and follow-up of diffuse liver diseases at
times it is not welcomed by patients or even embraced by
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physicians because of the invasive nature and the risk of
complications. The health insurance system in Turkey requires a biopsy for treatment and we observed that this
biopsy requirement prevented some patients from obtaining treatment.
One of the most important causes of patient reluctance to
treat HCV or noncompliance with follow-up was the difficulty associated with pegylated interferon-based therapies
used prior to direct-acting antiviral drugs, the frequency of
side effects, long duration, and low efficacy. In a multicenter study conducted in China in 2015, patients still thought
that HCV treatment would be interferon-based. This was
seen as the main reason for patients not wanting to receive
treatment.[20] It is now possible to achieve a curative treatment of around 95% with short-term treatment using alloral direct-acting antiviral drugs.[21–23] Prior to the introduction of these medications, we did not treat patients other
than those who needed emergency treatment because of
similar reservations.[24]
The rapid change in the HCV treatment environment requires health professionals to adopt a new attitude in order
to combat HCV infection effectively. We need to do more
screening for HCV and the knowledge level of both society and physicians must be elevated. Public forums have
proven to be useful and we believe that once informed,
patients will be more willing to volunteer for hepatitis
screening. As in other parts of the world, community-based
healthcare education programs will both improve the diagnosis and treatment compliance and success of efforts to
eradicate the disease.[25–28]

Conclusion
In conclusion, we found that there was a significant gap
in referring patients with a positive finding to specialized
departments and thus to the appropriate follow-up and
treatment programs, with the exception of clinics that specialized in HCV infection. Training programs about hepatitis should be implemented to address and correct this, as it
presently constitutes an important obstacle to the eradication of HCV infection.
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