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ABSTRACT

Objectives: Hepatitis C virus (HCV) infection remains a major public
health issue despite the availability of direct-acting antivirals (DAAS).
Long-term laboratory data may help evaluate testing patterns and
regional epidemiological trends.

Materials and Methods: This retrospective study evaluated anti-HCV
tests performed at a tertiary care hospital in Turkiye between 2013
and 2023. Duplicate patient records were excluded, and analyses were
conducted on unique individuals tested during the study period. Data
obtained from the hospital information system were analyzed by year
and by clinical department, focusing on annual test volumes, anti-HCV
positivity rates, and departmental distributions.

Results: During the study period, annual anti-HCV test volumes ranged
from 7,405 to 52,060, and the mean age of tested individuals varied
between 42.8 and 48.9 years. Test requests increased until 2019, declined
during the coronavirus disease-2019 pandemic, and rose again thereafter.
Internal medicine departments accounted for the majority of test requests,
while infectious diseases departments contributed the fewest requests
but demonstrated the highest positivity rates. Anti-HCV positivity rates
ranged from 0.46% to 1.59% during the study period; they increased until
2018, declined sharply in 2019, and subsequently fluctuated during the
pandemic period. Despite declining percentages after 2020, the absolute
number of anti-HCV-positive individuals increased due to the rising
number of tests.

Conclusion: This long-term analysis demonstrates increasing anti-
HCV testing activity alongside declining positivity rates. The findings
emphasize the importance of sustained surveillance and evaluation of
testing practices across clinical departments.
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Amag: Hepatit C virst (HCV) enfeksiyonu, dogrudan etkili antivirallerin
(DAA) mevcut olmasina ragmen énemli bir halk sagldi sorunu olmaya
devam etmektedir. Uzun donemli laboratuvar verileri, test istem
aliskanliklarini ve bolgesel epidemiyolojik egilimleri degerlendirmeye
yardimci olabilir.

Gereg ve Yontemler: Bu retrospektif calismada, 2013-2023 yillari arasinda
Turkiye'de Gglincli basamak bir hastanede gerceklestirilen anti-HCV testleri
degerlendirildi. Yinelenen hasta kayitlari cikarildi ve analizler ¢alisma
doéneminde test edilen benzersiz bireyler Uzerinden gerceklestirildi.
Hastane bilgi yonetim sisteminden elde edilen veriler yil ve klinik birimlere
gore analiz edilerek yillik test sayilari, anti-HCV pozitiflik oranlari ve klinik
birimlere gore dagilimlar incelendi.

Bulgular: Calisma déneminde yillik anti-HCV test sayilari 7.405 ile 52.060
arasinda degismis olup, test edilen bireylerin ortalama yasi 42,8 ile 48,9
yil arasinda degismistir. Test istemleri 2019 yilina kadar artmis, koronavirls
hastaligi-2019 pandemisi sirasinda azalmis ve sonrasinda yeniden artis
gostermistir. ic hastaliklar birimleri en fazla test istemini olustururken,
enfeksiyon hastaliklari birimleri en az test istemine sahip olmasina ragmen
en yUksek pozitiflik oranlarini géstermistir. Anti-HCV pozitifligi 2018 yilina
kadar artmis ve 2019 yilinda belirgin sekilde dusmustur (%0,46). Pandemi
doéneminde pozitiflik oranlarinda dalgalanmalar gézlenmistir. 2020 sonrasi
ylzdesel pozitiflik oranlari azalmis olmasina ragmen artan test sayilar
nedeniyle anti-HCV pozitif birey sayisi artmistir.

Sonug: Bu uzun dénemli analiz, zaman icinde anti-HCV test istemlerinde
artis ve pozitiflik oranlarinda azalma oldugunu géstermektedir. Bulgular,
klinik birimler arasinda test istem uygulamalarinin degerlendirilmesi ve
HCV strveyansinin strdrilmesinin énemini vurgulamaktadir.

Anahtar Kelimeler: Dogrudan etkili antiviral ajanlar, epidemiyoloji,
hepatit C antikorlari, hepatit C virist
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Introduction

Hepatitis C virus (HCV) infection remains a major global public
health concern despite the availability of highly effective direct-
acting antivirals (DAAs). The coronavirus disease-2019 (COVID-19)
pandemic disrupted screening and treatment services in many
countries, thereby delaying progress toward the elimination targets
set by the World Health Organization (WHO) (7). A multicenter study
conducted in Turkiye reported high sustained virological response
(SVR) rates with glecaprevir/pibrentasvir therapy. However, during
the pandemic period, substantial interruptions in patient follow-up
were observed and access to treatment was restricted (2). Similarly,
international reports confirmed that surveillance programs for HCV
and other viral infections were weakened during successive waves
of the pandemic (3,4).

The TURHEP field study reported an anti-HCV prevalence of
0.3-1.0% in Turkiye. Based on these results, it is estimated that
approximately 275,000-494,000 individuals are living with HCV
infection nationwide (5). Genotype distribution studies conducted
in Istanbul demonstrated the predominance of genotype 1, while
genotypes 3, 2, and 4 were identified at lower frequencies (6). More
recently, modeling studies have shown that HCV imposes not only
a clinical but also a considerable economic burden. A Turkish cost-
effectiveness analysis suggested that targeted screening strategies
may be more advantageous than current practices and could
substantially reduce HCV-related mortality (7).

Despite these national findings, long-term regional data are still
limited. Evaluating laboratory-based testing trends may provide
valuable insight into local screening practices and surveillance
patterns. This study aimed to evaluate long-term trends in anti-HCV
test requests and seropositivity across clinical departments in a
tertiary care hospital in TUrkiye over an eleven-year period.

Materials and Methods

Study Design

This retrospective single-center study was conducted at Mugla
Training and Research Hospital in Turkiye from January 2013 to
December 2023. All individuals tested for anti-HCV were included,
and anti-HCV-positive individuals were examined for prevalence
assessments. The department of obstetrics and gynecology was
evaluated as a separate category because this department routinely
performs antenatal anti-HCV screening, which may influence testing
patterns. Anti-HCV testing was performed using Roche Diagnostics’
electrochemiluminescence immunoassay kits, according to the
manufacturer’s instructions.

Data Collection

Data were extracted from the hospital information system and
categorized by year and by clinical department (internal medicine,
surgery, infectious diseases, and obstetrics/gynecology). The main
variables were annual test volumes, anti-HCV positivity rates, and
departmental distributions.

Ethics Approval

The study was approved by the Mugla Sitki Kogman University
Ethics Committee for Medical Sciences (approval no: 91, date:
30.07.2024). Due to the retrospective nature of the study and the
use of existing laboratory records, the requirement for individual
informed consent was waived by the ethics committee.

Statistical Analysis

Data were analyzed using SPSS version 25 (IBM Corp., Armonk,
NY, USA). Descriptive statistics were used to summarize categorical
variables. Trends in test requests and seropositivity were assessed
using Spearman’s rank correlation and linear regression analysis.
Statistical significance was set at p<0.05.

Results

A total of 281,715 anti-HCV test requests were evaluated
between 2013 and 2023, after exclusion of duplicate patient records.
During the study period, annual anti-HCV positivity rates ranged
from 0.46% to 1.59%. Between 2013 and 2023, the mean age of
individuals undergoing anti-HCV testing showed modest variation,
ranging from 42.8 years in 2014 to 48.9 years in 2017. After this peak,
values generally fluctuated between 45.5 and 47.1 years without a
clear trend. Statistical analyses confirmed no significant association
between year and mean age (Spearman p=046, p=0.151; linear
regression R’=0.27, p=0.104), indicating overall stability (Figure 1).

During the same period, the total number of anti-HCV test
requests showed a marked upward trend despite fluctuations.
Annual requests increased from 7,922 in 2013 to 52,060 in 2023.
A steady rise continued until 2017 (24,514 tests), followed by a
slight decline in 2018 (23,633 tests) and a sharp increase in 2019
(30,012 tests). In 2020, test numbers dropped to 18,281, likely due
to service disruptions during the COVID-19 pandemic, but rose
again thereafter, peaking in 2023. Statistical analysis confirmed a
strong and significant correlation between year and the number
of test requests (Spearman’s p=0.87, p<0.001; linear regression
R?=0.69, p=0.002), consistent with a long-term upward trend. The
percentage of anti-HCV-positive individuals declined. The highest
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Figure 1. Mean age of individuals tested for anti-HCV (2013-2023)
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rate was observed in 2013 (1.59%), with values around 1.0% until
2018. A sharp decline occurred in 2019 (0.46%), coinciding with the
introduction of DAA reimbursement policies. During the pandemic
years, rates slightly increased but remained below 1.0%, with 0.97%
in 2021 and 0.76% in 2022, before decreasing to 0.66% in 2023.
Statistical analyses confirmed a significant negative association
between year and positivity rates (Spearman p=-0.84, p=0.001; linear
regression R*=0.56, p=0.008), supporting a consistent downward
trend (Figure 2).

Throughout the study period, internal medicine departments
consistently accounted for the largest proportion of anti-HCV
test requests. In 2013, internal medicine departments represented
approximately 53.1% of all anti-HCV test requests, while surgical
departments, obstetrics/gynecology, and infectious diseases
departments accounted for 26.8%, 9.0%, and 4.4% of requests,
respectively. During the COVID-19 pandemicin 2020, the proportional
contribution of internal medicine departments decreased to 34.0%,
whereas surgical departments and obstetrics/gynecology accounted
for 29.8% and 14.7% of requests, respectively. By 2023, internal
medicine departments still represented the largest proportion
of requests (29.0%), followed by surgical departments (25.5%),
obstetrics/gynecology departments (9.6%), and infectious diseases
departments (3.4%). These findings indicate that although the
absolute number of anti-HCV test requests increased over time, the
relative distribution of testing activity across clinical departments also
changed during the study period. Internal medicine departments
(excluding infectious diseases) accounted for the majority of anti-
HCV test requests, which ranged from 2,880 in 2014 to 15,099 in 2023
and showed a significant upward trend (Spearman p=0.77, p=0.005;
linear regression R’=0.61, p=0.004). Requests from infectious diseases
were considerably lower, ranging from 214 in 2020 to 1,753 in
2023. Although an increase was observed in recent years, no
significant linear trend was detected (Spearman p=0.35, p=0.298;
linear regression R?=0.23, p=0.133). Other surgical departments
also showed increasing demand, from 2,126 in 2013 to 13,252 in
2023, with a significant positive correlation (Spearman p=0.63,
p=0.039; linear regression R*=0.56, p=0.008). Similarly, requests
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Figure 2. Annual total number of anti-HCV test requests and anti-HCV positivity
rates at Mugla Training and Research Hospital, 2013-2023
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from obstetrics/gynecology increased from 712 in 2013 to 4,996
in 2023, despite a temporary decline during the pandemic (2,683
tests in 2020). The overall upward trend was statistically significant
(Spearman’s p=0.74, p=0.010; linear regression R*=0.56, p=0.008)
(Figure 3).

In internal medicine (excluding infectious diseases), the
prevalence ranged from 0.55% in 2019 to 1.71% in 2021, without
a consistent trend. Statistical analysis confirmed no significant
association between year and prevalence (Spearman p=-0.25,
p=0.467; linear regression R?=0.09, p=0.380). By contrast, the
infectious diseases department showed notable fluctuations, with
a peak in 2018 (5.9%) and elevated levels during the pandemic
(3.4% in both 2021 and 2022). A positive correlation was found
(Spearman p=0.71, p=0.015), though linear regression only showed
borderline significance (R?=0.34, p=0.058). The positivity rate in other
surgical departments remained between 0.32% and 0.75%, with
no significant trend (Spearman p=-0.39, p=0.232; linear regression
R’=0.20, p=0.167). In obstetrics and gynecology, positivity was
very low (<0.1%) until 2020, but increased transiently during the
pandemic, reaching 0.40% in 2021 and 0.44% in 2022. Statistical
analyses suggested a borderline-significant increase (Spearman
p=0.52, p=0.100; linear regression R*=0.40, p=0.037) (Figure 4).

Discussion

Between 2013 and 2023, anti-HCV testing at Mugla Training and
Research Hospital showed a marked increase, which was interrupted
only by a temporary decline in 2020, during the COVID-19 pandemic.
This pattern is consistent with international reports documenting
disruptions in routine viral hepatitis services due to resource
reallocation and restricted healthcare access during the pandemic
(4,8). Following this interruption, testing activity gradually recovered,
reaching the highest annual number of requests in 2023. At the
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Figure 3. Annual anti-HCV test requests by department at Mugla Training and
Research Hospital, 2013-2023
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European level, surveillance data similarly demonstrated ongoing
HCV-related healthcare burden, with 28,622 HCV notifications
reported in 2023 across European Union/European Economic Area
countries (9). In parallel with these surveillance data, the increasing
number of anti-HCV test requests observed in our study may reflect
sustained awareness, expansion of routine screening practices,
increased patient admissions, broader preoperative and antenatal
testing strategies, and ongoing demand for HCV testing in clinical
practice.

Our data showed that anti-HCV positivity declined steadily over
the study period, from 1.59% in 2013 to 0.66% in 2023, with the lowest
rate observed in 2023. However, this decline should not be directly
attributed to DAA reimbursement or to antiviral treatment because
anti-HCV antibodies may persist even after successful treatment (10).
Therefore, changes in anti-HCV seropositivity should be interpreted
with caution. The observed decrease may instead reflect alternative
factors, such as changes in testing practices, expansion of screening
to lower-risk populations, increased test volume, or annual variations
in the tested population. Although high SVR rates have been
reported with DAA regimens, including G/P therapy, the primary
therapeutic goal of antiviral treatment is to achieve SVR, defined
as HCV-RNA negativity (11). Since anti-HCV antibodies may persist
for many years or even lifelong despite successful antiviral therapy,
changes in anti-HCV seropositivity rates cannot be directly attributed
to DAA treatment effects (2,10).

At the global level, WHO estimates that only 36% of people
living with HCV have been diagnosed and 20% treated as of 2022
(12). This indicates that a substantial proportion of infections remain

undiagnosed worldwide. Even when positivity rates decrease,
the absolute number of individuals living with HCV may remain
considerable, highlighting the importance of continued screening
and surveillance efforts. In this context, sustained laboratory-based
surveillance systems remain essential to monitor testing patterns
and support early detection and linkage to care.

Internal medicine departments were responsible for the majority
of test requests, reflecting their broad patient population and
routine laboratory evaluation practices. Although infectious diseases
departments contributed fewer test requests, positivity rates were
considerably higher in this group, likely reflecting more targeted
testing among patients with clinical suspicion or known risk factors.
Similar patterns have been reported in European cohorts, where
risk-based testing strategies yielded higher positivity compared with
generalized screening approaches (13).

Other surgical specialties and obstetrics/gynecology
departments also demonstrated increasing testing activity after
2015, with obstetrics/gynecology in particular showing a rebound
following the pandemic period. International data highlight the
importance of antenatal and preoperative screening in identifying
previously undiagnosed HCV infections. A 2023 meta-analysis
reported variable but measurable HCV seroprevalence among
pregnant women worldwide (14). In our cohort, increasing test
requests from obstetrics/gynecology departments were observed
over time, although positivity rates remained low in this subgroup.

In non-specialist departments, repeated or precautionary
laboratory testing may contribute to higher test volumes without
necessarily reflecting a proportional increase in disease burden.
This factor should be considered when interpreting departmental
differences in testing patterns.

The decline in both test volumes and positivity rates during
2020-2021 likely reflects the well-documented negative impact of
the COVID-19 pandemic on viral hepatitis programs worldwide. In
a European multicenter study, testing, diagnosis, and linkage-to-
care for both hepatitis B virus and HCV declined markedly during
the first year of the pandemic (1). Similarly, global reviews reported
widespread interruptions in HCV elimination programs during this
period (2). Our findings are consistent with these observations
and suggest a gradual recovery in testing activity after 2021, as
healthcare services resumed routine operations.

The impact of the COVID-19 pandemic on HCV programs was not
limited to temporary reductions in testing activity but also affected
multiple components of the continuum of care. Previous studies from
different regions demonstrated marked declines in HCV screening,
treatment initiation, outpatient follow-up, and linkage-to-care
during the pandemic period (15,16,17,18). Similar disruptions were
also reported in high-risk settings such as prison-based screening
programs, where interruptions may have contributed to delayed
diagnosis and ongoing transmission (19). In addition, healthcare
resource reallocation and restricted access to medical services
negatively affected the continuity of viral hepatitis elimination efforts
worldwide (20,21). In response to these challenges, alternative care
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models including telemonitoring systems and HCV hotlines were
implemented in some centers to maintain patient follow-up and
support elimination strategies during the pandemic (22,23). These
findings suggest that maintaining uninterrupted screening and
linkage-to-care programs is essential for achieving the WHO 2030
hepatitis elimination targets, even during large-scale public health
emergencies (10).

The combination of increasing test volumes and declining
positivity rates may reflect changes in testing practices and
expanded screening over time. However, the absolute number of
anti-HCV-positive individuals remains notable, highlighting the
continued importance of screening and surveillance activities.
Current WHO targets aim to diagnose 90% and treat 80% of HCV-
infected individuals by 2030 (12). In this context, maintaining
effective screening strategies and ensuring access to antiviral therapy
remain important components of national hepatitis control efforts.

Study Limitations

This study has several limitations. First, it was conducted at a
single center, which may limit the generalizability of the findings.
Second, anti-HCV positivity was based on serological results, and
confirmatory HCV-RNA data were not available, preventing the
assessment of active infection and the distinction between active
and resolved HCV infection. Detailed patient-level clinical data,
including demographic characteristics, treatment history (including
DAA therapy), clinical follow-up information, and data on newly
diagnosed cases were not consistently available because of the
retrospective, laboratory-based design of the study. In addition,
potential confounders, such as comorbidities and individual risk
factors, could not be evaluated because of limitations of the dataset.
Although duplicate patient records were excluded, variations in
testing practices across departments may still have influenced
the number of test requests. Despite these limitations, the study
provides long-term regional data on anti-HCV testing patterns and
seropositivity trends that may contribute to understanding local HCV
surveillance dynamics.

Conclusion

This 11-year retrospective analysis demonstrated an overall
increase in anti-HCV testing at a tertiary care hospital in Turkiye.
Testing volumes declined during the COVID-19 pandemic (2020-
2021) but subsequently recovered, reaching their highest level in
2023. Positivity rates showed an overall downward trend during the
study period. While infectious diseases departments recorded the
highest positivity rates, obstetrics/gynecology and surgical specialties
showed increased testing activity, particularly in the post-pandemic
period. These findings highlight the value of continuous surveillance
of laboratory testing patterns and the importance of maintaining
effective screening strategies across clinical departments.
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