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ABSTRACT ÖZ

Objectives: In this study, hepatitis C virus (HCV) RNA results were 
retrospectively investigated in patients with reactive HCV antibodies. 
Materials and Methods: HCV antibody test was performed 
ELISA method. Enzyme linked fluorescence assay was used as a 
different method. The quantitative HCV RNA test was carried out by 
AmpliPrep/COBAS TaqMan HCV test. 
Results: HCV antibody reactivity was detected in 358 of 28081 
samples, 255 samples collected from 358 anti-HCV positive-
patients and were tested for HCV RNA were included in the study. 
The detected HCV RNA positivity rate was 5.8% in patients who 
had low titer reactive HCV antibody and 76.3% in patients, who 
had high titer reactive HCV antibody. Nine of 23980 samples, which 
were screened for preoperative preparation, had reactive HCV RNA. 
One hundred thirty seven of 4101 samples, which were obtained for 
diagnostic purposes in the gastroenterology and infectious diseases 
clinics, were HCV RNA positive. 
Conclusion: Positive results should be confirmed with HCV RNA 
testing; if possible, testing for HCV antibodies with other methods, 
before HCV RNA testing, will decrease the number of tests using 
molecular methods; and screening for HCV antibodies is not cost-
effective especially in populations with a low prevalence of HCV 
antibody positivity.
Keywords: Hepatitis C virus antibody, screening, cost effectiveness

Amaç: Bu çalışmada, reaktif hepatit C virüsü (HCV) antikorları olan 
hastalarda HCV RNA sonuçları retrospektif olarak incelendi.
Gereç ve Yöntemler: HCV antikor testi ELISA yöntemi ile çalışıldı. 
Enzim Bağlantılı Floresans testi farklı bir yöntem olarak kullanılmıştır. 
Kantitatif HCV RNA testi AmpliPrep/COBAS TaqMan HCV testi ile 
gerçekleştirildi.
Bulgular: HCV antikoru için toplam 28081 numunenin 358’inde 
reaktivite tespit edildi. Çalışmaya anti-HCV antikoru pozitif 358 
hastadan HCV RNA çalışılan 255 hasta örneği dahil edildi. Düşük 
titrede reaktif HCV antikoru olan hastalarda %5,8 ve yüksek titrede 
reaktif HCV antikoru olan hastalarda %76,3 HCV RNA pozitifliği 
saptandı. Preoperatif hazırlık kapsamında test edilen 23980 örneğin 
9’unda HCV RNA pozitifti. Gastroenteroloji ve enfeksiyon hastalıkları 
kliniklerinden tanı amaçlı olarak gelen 4101 örneğinin 137’sinde HCV 
RNA pozitif idi.
Sonuç: Pozitif sonuçlar HCV RNA ile doğrulanmalıdır, eğer imkan 
varsa HCV RNA bakılmadan önce farklı bir yöntemle HCV antikoru 
çalışılmasının moleküler yöntemle çalışılacak test sayısını azaltacağı 
ve tarama amaçlı HCV antikoru bakılmasının özellikle düşük 
prevalanslı toplumlarda maliyet etkin olmadığı görüşüne varılmıştır.
Anahtar Kelimeler: Hepatit C virüsü antikoru, tarama, maliyet 
etkinliği

Introduction

Hepatitis C virus (HCV) can cause both acute and chronic 

hepatitis, ranging in severity from a mild condition lasting only a 

few weeks to a serious, lifelong illness. Acute HCV infection is 

usually asymptomatic and progresses only very rarely to a life-

threatening disease. The virus is spontaneously regresses without 

any treatment within 6 months in approximately 15% to 45% of 
infected persons. The remaining 60% to 80% of infected persons 
will develop chronic HCV infection. 15% to 30% of these patients 
with chronic HCV infection are at the risk of developing liver 
cirrhosis within 20 years (1). The rate of mortality due to HCV-
related diseases (mostly cirrhosis and hepatocellular carcinoma) 
shows a continuous increase (2). Central and South Asia, North 
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Africa and Middle East have the highest HCV prevalence. The 
reported rate of the anti-HCV positivity is 1.6% worldwide and 
0.4%-2.1% in our country (3). Laboratory tests play an important 
role in the diagnosis and follow-up of patients with chronic HCV 
infection. HCV antibody reactivity at the limit values is a serious 
problem for diagnostic laboratory practice. In the guidelines for HCV 
infection tests, HCV RNA analysis is recommended to confirm the 
HCV antibody reactivity and pseudo-reactivity (2,4).

In this retrospective study, HCV RNA results of patients with 
low and high reactivity of HCV antibody referred for screening and 
diagnostic purposes were evaluated.

Materials and Methods

The results of the samples referred for HCV antibody screening 
between January 2016 and July 2017 were re-evaluated with a 
retrospective study design. HCV RNA results of patients with low 
titer (≥1- <5 sample cut-off = S/CO) and high titer (≥5 S/CO) HCV 
antibodies for studied screening and diagnostic purposes were 
investigated in this study. HCV antibody test was first performed 
using enzyme-linked immunosorbent assay (ARCHITECT 
i2000 analyser; Abbott diagnostic, IL, USA). According to the 
manufacturer’s recommendations, samples with a signal to cut-
off ratio (S/CO) value of ≤ smaller than 1 were considered as 
non-reactive, while those with an S/CO value of ≥ greater than or 
equal to 1were considered reactive. Enzyme-linked fluorescence 
immunoassay (ELFA) (mini VIDAS; BioMérieux, Marcy l’Etoile, 
France) was used as a different method for samples with low 
reactivity. The quantitative HCV RNA assay was carried out with 
the COBAS AmpliPrep/COBAS TaqMan HCV Quantitative test v2.0 
(Roche Molecular Systems, USA).

Results

Reactivity was detected in 358 of 28081 samples (1.27%) 
which were analyzed for HCV antibody in our laboratory. Two 
hundred and fifty-five samples collected from 358 anti-HCV 
antibody positive patients and were tested for HCV RNA, were 
included in the study. The detected HCV RNA positivity rate was 
5.8% (4/69) in patients who hadlow titer reactive HCV antibody 
and 76.3% (142/186) in patients, who hadhigh titer reactive HCV 
antibody. The test was repeated by another method (ELFA) in 30 
patients with low titer HCV antibody. In 12 of these patients HCV 
antibodies were found to be non-reactive. All patients, who were 
screened for HCV antibody with ELFA, were HCV RNA negative. 
Only 41 (0.17%) of 23980 samples, which were screened for the 
preoperative preparation, had reactive HCV antibody. Nine of these 
were HCV RNA positive. Two hundred and fourteen (5.22%) of 
4101 samples, which were obtained for diagnostic purposes in the 

gastroenterology and infectious diseases clinics, were reactive and 
137 of them were HCV RNA positive.

HCV antibody and HCV RNA results for screening and diagnostic 
purposes are shown in Table 1.

Discussion

Laboratory tests have important roles in the diagnosis of HCV 
infection and monitoring of patients. Reactive test results for HCV 
antibodies, with values close to borderline limits, constitute a 
serious problem for routine diagnostic laboratories. Most of them 
are observed to be false positive results (5). In populations with 
low seroprevalence, false positivity is observed in blood and organ 
donors and in individuals with positive tests for rheumatoid factor 
(6). The incidence of HCV infection in Turkey is low with a rate of 
1% (7). Therefore, in our country, there is a high probability of false 
positivity. It is suggested that repeated results of reactive HCV 
antibodies can be associated with current HCV infections, history 
of HCV infections or false-positive hepatitis C antibodies. HCV RNA 
testing is recommended to detect any present infection (4). In our 
study, we also used HCV RNA test. A correlation between S/CO 
for HCV antibodies and HCV infections has been reported. A S/
CO for determining the true HCV antibody positivity with a rate 
of 95% was determined to be ≥5.0 for Architect Kit (4). Another 
study reported a positive predictive value of 95.4% when a S/CO 
of 5.0 was taken for Architect Kit (8). A study conducted in our 
country suggested that the use of a S/CO of ≥5.0 would be more 
appropriate in identifying HCV infections (9). Two hundred and fifty-
five samples, which have been tested for HCV RNA and with S/CO 
values of ≥1-<5.0 and ≥5 for HCV antibodies, have been included 
in our study. False positivity has been reported to be common in 
women and in the elderly due to their susceptibility to autoimmune 
diseases and infections, leading to decline HCV antibody titrations 
in years (5). Ecemiş et al. (9) determined HCV RNA positivity 
in 2 (3.8%) out of 52 patients with a S/CO value of ≤5 for HCV 
antibodies. Another study reported HCV RNA positivity in 3 (1.4%) 
out of 215 (0.9%) samples selected out of 25029 samples with S/
CO values between 1 and 5 for HCV antibodies (5). In our study, 
HCV RNA antibody was identified in 4 (5.8%) out of 69 samples, 
in which low titer reactivity was detected and which were tested 
for viral load. On the other hand, HCV RNA positivity was identified 
in 142 (76.3%) out of 186 samples with high titer reactive HCV 
antibody. Various studies have reported HCV RNA positivity rates 
of 43.8-68% in patients with identified HCV antibody reactivity 
(10,11,12,13). In our study, out of 255 HCV antibody reactive 
patients 146 (57.3%) were identified with HCV RNA positivity. 
Given these results, it is concluded that especially samples with 
low titer reactive HCV antibodies may be false positives and that all 
positive results should be confirmed by HCV RNA testing.

Table 1. Hepatitis C virus RNA results of anti-Hepatitis C virus reactive patients

Low titer anti-HCV 
positive (%) 

HCV RNA 
positive (%) 

High titer anti-
HCV positive (%)

HCV RNA 
positive (%)

Total anti-HCV 
positive (%)

Total
HCV RNA positive (%)

Screening anti-HCV (23980) 29 (0.12) - 12 (0.05) 9 (0.04) 41 (0.17) 9 (0.04) 

Diagnostic anti-HCV (4101) 40 (0.98) 4 (0.1) 174 (4.2) 133 (3.2) 214 (5.2) 137 (3.3) 

Total (28081) 69 (0.25) 4 (0.01) 186 (0.6) 142 (0.5) 255 (0.9) 146 (0.52) 

HCV: Hepatitis C virus 



If distinguishing between true and false positivity is required 
and if multiple tests reveal positivity, it is emphasized that another 
type of HCV antibody test should be performed (4). In our study, 
30 (all them were negative for HCV RNA) out of 69 samples with 
multiple HCV antibody test results with Architect i2000, and in 
which low titer reactivity was detected, were tested by VIDAS. 
Out of a total of 30 samples, 12 were detected to be non-reactive, 
whereas, 18 were detected to be reactive. Given these results, it 
is concluded that in almost half of the patients there was no need 
for HCV RNA testing. It is suggested that in cases with multiple 
test results showing reactivity, testing with another method for 
HCV antibodies may help reduce any unnecessary testing for 
HCV RNA.

A study conducted in Germany reported 0.04% positivity in 
patients who were screened pre-operatively. From the economic 
perspective, it was highlighted that routine preoperative screening 
should not be performed due to low rates of reactivity, and that 
screening only patients with risk factors would be as safe as 
screening all patients, and this might help reduce the costs (14). 
HCV screening is not recommended for preoperative preparations. 
However, it is recommended if exposure to HCV is in question 
and it is recommended in populations with high seroprevalence 
(2% to 5% of HCV antibody) (2,4,15). The consensus report of 
the Study Group for Viral Hepatitis of the Turkish Society of Clinical 
Microbiology and Infectious Diseases-states that routine HCV 
screening tests are not required in our country as the prevalence 
of HCV is low and that HCV should be screened only in risk 
groups (3). In our study, the prevalence of HCV antibody positivity 
was determined to be 1.27%. The incidence of HCV antibody 
positivity was found to be 0.9%. Of 23980 samples tested for HCV 
antibodies for screening, 114 (0.47%) of them were identified to 
be reactive for the first test. It is concluded that screening tests are 
unnecessary in the context of pre-operative preparations as it has 
been reported that they should not be performed because of being 
costly and, as they have not been recommended in the guidelines. 
In addition, in our study we also found low positivity rates.

Conclusion

We are of the following opinions that in accordance with the 
Centers for Disease Control and Prevention recommendations, 
positive results should be confirmed with HCV RNA testing; if 
possible, testing for HCV antibodies with other methods, before 
HCV RNA testing, will decrease the number of tests using 
molecular methods; and screening for HCV antibodies is not cost-
effective especially in populations with low prevalence of HCV 
antibody positivity.
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