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SUMMARY
Objective: Hepatitis C virus (HCV) infection is a major public health problem and affects large populations all over the world. Serum anti-HCV 

level is a valuable marker to determine HCV infection. Anti-HCV testing has been recommended for high-risk population. The Center for Disease 
Control (CDC) and Prevention in the United States proposed a new high-risk population group – adults born between 1945–1965. Under this 
perspective, we designed a multicentre retrospective study to determine the seropositivity of anti-HCV among adults born between 1945 and 1965 
and adults born after 1965 in Turkey. With the data collected, we aimed to determine whether there was a need for anti-HCV testing especially in 
people born between 1945 and 1965. 

Methods: We requested data from ten different medical centres in ten different provinces. Each medical centre collected the anti-HCV test 
results of adult patients for five-year period between 2009 and 2014 from hospital records.

Results: A total of 974,449 anti-HCV test results were included in this study. When the seropositivity rates in the two groups of adults were 
compared, anti-HCV seropositivity rates were higher in nine medical centres out of ten. Anti-HCV seropositivity in adults born between 1945–1965 
was significantly higher than in adults born after 1965 (p < 0.05).

Conclusions: We determined that the anti-HCV seropositivity rate is significantly higher in adults born between 1945–1965 compared to the 
younger adults as indicated in the literature. According to data from this study together with the WHO and CDC suggestions, we believe that it is 
appropriate to offer anti-HCV serology testing for people over 50 years of age since the anti- HCV seroprevalence in this age group is relatively high.
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INTRODUCTION

Hepatitis C virus (HCV) is a single stranded RNA virus and a 
member of Flaviviridae. HCV infection is a major public health 
problem and affects large populations all over the world. Every 
year three to four million people get infected with HCV and 
350,000 people die due to diseases related to HCV (1). HCV is 
a leading factor for hepatitis, cirrhosis and liver cancer. Chronic 
liver disease can develop in 60‒70% of the patients infected with 
HCV and 5‒20% of the patients may suffer from cirrhosis. Eventu-
ally, hepatocellular carcinoma and severe cirrhosis cause death in 
1‒5% of those patients (1, 2). HCV has six major genotypes and 
the distribution of HCV genotypes shows geographic variation. 
Genotype 1 and 3 are prevalent in Europe whereas genotype 2 is 
more common in Mediterranean region (4). 

Serum anti-HCV level is a valuable marker to determine HCV 
infection. The global seropositivity of anti-HCV is estimated as 
1.3‒2.1% (1, 3). The anti-HCV seroprevalence among blood do-
nors and health professionals in Turkey is reported as 0.3‒0.5% 
and 1.6%, respectively. It is estimated that 60,000 people are 
infected with HCV in our country (5). 

The main route of transmission of HCV is via blood transfu-
sion. Organ transplantation, transmission among intravenous 
drug abusers, sexual intercourse, perinatal spreading, percutane-
ous transmission, and use of contaminated instruments are other 
common routes of transmission (6). Anti-HCV testing has been 
recommended for high-risk populations such as hemodialysis 
patients, patients who received multiple transfusions, intravenous 
drug abusers, health care professionals who were exposed to 
HCV-positive blood. The Center for Disease Control (CDC) and 
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Prevention in the United States proposed a new high-risk popula-
tion for HCV infection and declared that every American adult 
born between 1945 and 1965 should be tested for anti-HCV, since 
the prevalence of anti-HCV among those people is 3.25%, i.e. 
it is five times higher than the prevalence among adults born in 
other years (7). Under this perspective, we designed a multicentre 
retrospective study to determine the seropositivity of anti-HCV 
among adults born between 1945 and 1965 and adults born after 
1965 in Turkey. With the data collected, we aimed to determine 
whether there was a need for testing anti-HCV especially in people 
born between 1945 and 1965.  

MATERIALS AND METHODS

Study Groups
We requested data from ten different medical centres in ten 

different provinces (Afyon,  Konya , Mugla, Diyarbakir, Hatay, 
Izmir, Ordu, Van, Sakarya, and Manisa) in Turkey, which are 
the most intense service providers in their regions. There were 
nine university hospitals and one training and research hospital. 
Each medical centre collected the anti-HCV test results of adult 
patients for five-year period between 2009 and 2014 from its 
hospital records. The data were then rearranged into two groups, 
one group comprised adults born between 1945‒1965 and the 
other one adults born after 1965. The patients who were tested for 
HCV infection for diagnostic and treatment purposes as well as 
screening purposes such as health reports, marriage testing, and 
preoperation/invasive process testing were included in the study. 
Depending on hospital records, patients previously diagnosed 
with HCV infection, dialysis patients, patients who had multiple 
transfusions, and drug abusers were excluded. Any repeated anti-
HCV tests were also excluded from the study. 

Laboratory Methods
The medical centres involved in this study used one of the two 

anti-HCV testing methods which were the chemiluminescence 
microparticle immunoassay method (Architect i1000/i2000, 
Abbott, USA) or the electrochemiluminescence immunoassay 

method (Cobas e471 and Cobas 6000, Roche, Germany) accord-
ing to the manufacturer’s recommendations. Test values, with s/
co levels of greater than 1.1 were accepted as positive anti-HCV. 

Statistical Analysis
Statistical analysis was performed and compliance with the 

normal distribution of variables was checked with Shapiro-
Wilk test. Homogeneity of variances of groups was checked 
by Levene’s test. Parametric test assumptions were not avail-
able, so Mann Whitney U test was used for comparisons of two 
independent groups medians. A p-value < 0.05 was considered 
statistically significant. Data analyses were performed using the 
Statistical Package for the Social Sciences, version 17.0 (SPSS 
Inc., Chicago IL, USA).  

RESULTS

A total of 974,449 anti-HCV test results were included in this 
study from ten different medical centres in ten different provinces 
in Turkey (Fig. 1). Overall anti-HCV seropositivity in adults was 
calculated as 0.76. Highest anti-HCV seropositivity was determined 
as 5.86% in Afyon province among adults born between 1945‒1965 
and as 5.72% in Van province among adults born after 1965. The 
lowest anti-HCV seropositivity was determined in Manisa province 
in both age groups as 0.22% (1945‒1965 group) and 0.049% (born 
after 1965 group). When the seropositivity rates between the two 
groups were compared, anti-HCV seropositivity rates were higher 
in nine medical centres out of ten. Anti-HCV seropositivity in the 
1945‒1965 group was significantly higher than in the group of 
adults born after 1965 (p < 0.05). Only in Van province the serop-
ositivity rates in adults born after 1965 (5.72%) were slightly higher 
than in the1945‒1965 group (4,46%). Remarkably, the seropositiv-
ity in the1945‒1965 group was also the second highest (Table 1).

DISCUSSION

Anti-HCV seroprevalence shows regional differences since 
Central and East Asia and North Africa and Middle East are high 

Fig. 1. Map of provinces with medical centres included in the study.
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prevalence regions (> 3.5%) whereas Central, Eastern, and West-
ern European regions have moderate prevalence rates (1.5‒3.5%) 
(1). Turkey is a country neighbouring the Central and Eastern Eu-
rope as well as North Africa and Middle East, thus the prevalence 
rates are similar between particular regions. Previously, anti-HCV 
prevalence in the general population has been reported between 
0.5% and 2.1% in Turkey (4, 8‒11). In this study, we determine 
the overall anti-HCV seropositivity in adults as 0.76%, which is 
consistent with the previous reports. Testing for anti-HCV has 
become mandatory in our country by law in blood donors since 
1996. One possible cause of increased anti-HCV prevalence in 
older age group is that frequent blood transfusions had been made 
before the start of the routine screening tests. As to unsafe transfu-
sions, increased HCV seroprevalence in the elderly can be also 
attributed to invasive procedures such as birth, dental practices 
with non-sterile devices etc.

The World Health Organization (WHO) reports that in most 
European countries, anti-HCV seroprevalence is 0.5‒2% in the 
general population. However, the rates of anti-HCV among injec-
tion drug users and hemophiliacs have been reported as high as  
> 70%. Intermediate prevalence of 20% to 30% has been deter-
mined in hemodialysis patients (12). The HCV infection incidence 
seems to be declining in developed and developing parts of the 
world since universal precautions in medical settings are fol-
lowed and transmission by blood products has been reduced to 
almost zero. However, anti-HCV seroprevalence in the world is 
increasing substantially with age. In addition, the prevalence of 
HCV in the world is usually the highest in the 55‒64 age group 
according to the global data (12). 

We detected a higher HCV seropositivity among adults born 
between 1945‒1965 particularly in Afyon, Van and Hatay re-
gions. This may be due to relatively low socioeconomic profiles 
of these cities and it is remarkable that these cities, especially 
Hatay, inhabit immigrants and refugees coming from higher 
seroprevelances areas of Middle East.

Armstrong et al. showed that a majority of the anti-HCV 
positive patients were born between 1945‒1964 and were at 

the age of 40‒49 in 1999‒2002 (13). Smith et al. in a cohort 
study reported that the Anti-HCV seroprevalence in adults born 
between 1945‒1965 was 3.2%. This seroprevalence was much 
higher compared to other age groups. The study emphasizes that 
HCV screening in adults born between 1945‒1965 will lead to 
appropriate therapy and reduce mortality and liver cancer (14). 
Cartwright et al. reported that their findings confirm the increased 
prevalence of HCV infection in persons born during the 1945–
1965 period as identified in the updated CDC recommendations. 
They have reported 10% seropositivity among veterans and this 
rate was higher also among other groups (15). People living in 
HCV high prevalence areas or people having a history of HCV 
risk exposure/behaviour are recommended to take HCV serology 
testing (16, 17). 

CDC advises that people born between 1945‒1965 should 
be screened for anti-HCV since they are five times more 
likely to have hepatitis C (7). The CDC recommendation for 
one-time testing for HCV in people born between 1945‒1965 
depends on the following factors: HCV infection is affecting 
large number of population and can be diagnosed before the 
symptoms appear; testing for anti-HCV antibodies are now 
minimally invasive, and reliable; early diagnosis can facilitate 
early access to treatment limiting the progression of the disease 
and can save significant life years; determination of unrecog-
nized infections can limit transmissions; and anti-HCV testing 
is cost-effective (7).

CONCLUSION 

We determined that the anti-HCV seropositivity rate is signifi-
cantly higher in adults born between 1945‒1965 compared to the 
younger adults as indicated in the literature. According to data 
from this study together with the WHO and CDC suggestions, we 
believe that it is appropriate to offer anti-HCV serology testing for 
people over 50 years of age since the anti-HCV seroprevalence 
in this age group is relatively high (18). 

Medical centres

Anti-HCV seropositivity
Total number of 

patients p*1945–1965 after 1965

n % n %
Sakarya 814 2.11 257 0.53 87,080

< 0.05

Mugla 185 1.50 148 0.70 31,525
Manisa 197 0.22 234 0.05 559,516
Izmir 37 1.04 33 0.38 12,043
Afyon 257 5.86 103 1.20 12,915
Konya 53 0.48 370 0.38 108,948
Ordu 196 2.70 74 0.80 16,290
Hatay 1,527 3.06 88 0.87 60,019
Van 592 4.46 1,432 5.72 38,253
Diyarbakir 300 2.20 271 0.79 47,860
Total 4,158 1.72 3,010 0.41 974,449

Table 1. Anti-HCV seroprevalence rates in patients born between 1945‒1965 and patients born after 1965 according to medi-
cal centres (N = 974,449) 

*The statistical analysis revealed a significantly higher seropositivity among patients born between the years 1945‒1965 compared to patients born after 1965 (p < 0.05).
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