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Abstract

Background: Anti-hepatitis C virus (anti-HCV) is the only screening test being used in the diagnosis of hepatitis C. In this study, we
examined anti-HCV positivity rates in our hospital.
Objectives: The aim of administering the anti-HCV test was to distinguish patients with hepatitis C infection from false positivity
in patients with reactive results.
Methods: The anti-HCV tests were performed at Fatih Sultan Mehmet Training and Research Hospital in Istanbul, Turkey, between
January 1, 2015 and December 31, 2019. The patients were evaluated retrospectively in terms of age, gender, anti-HCV titer, the clinic
for which the examination was requested, the reason for the examination, and the history of hepatitis C.
Results: In this study, 511 patients who had two negative polymerase chain reaction (PCR) results were evaluated as false positive
cases and enrolled. The cut-off value was found to be 7.5 IU/ml, with the highest sensitivity of 94.4% and specificity of 94.5% (area
under the curve [AUC]: 0.982). The lowest anti-HCV titer (5.2) was from patients without acute hepatitis, who were HCV-RNA positive
and diagnosed with chronic hepatitis C.
Conclusions: It may be more appropriate to report anti-HCV cut-off value of 0 - 5 as negative, 5 - 7.5 as borderline, and > 7.5 as
positive. Working with a more acceptable cut-off level with a greater number of tests can help identify patients with asymptomatic
HCV infection. Also, it can possibly reduce the cost due to a decrease in the number of PCR tests administered.
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1. Background

Hepatitis C is one of the major causes of cirrhosis and
hepatocellular carcinoma (HCC) due to chronic liver dis-
ease (1, 2). There are about 70 million chronic hepatitis C pa-
tients in the world, and since the disease is usually asymp-
tomatic until cirrhosis and HCC develop, there could be de-
lays in diagnosis and treatment (2). Tests used in the di-
agnosis of hepatitis C fall into two general categories. The
first is serological tests that detect antibodies against the
hepatitis C virus (HCV), and the second is molecular analy-
ses that detect HCV RNA genomes (3). Anti-hepatitis C virus
(anti-HCV) is used as a screening test for hepatitis C and
HCV RNA is used as a verification test. Recombinant im-
munoblot assay (RIBA), which has been used as a validation
test until recently, was removed from routine use with the
recommendation of Centers for Disease Control and Pre-
vention (CDC) (4).

A false-positive result means that a test has incorrectly

detected an illness or disease in someone who does not
have the condition. Anti-HCV false positivity can be de-
fined as a positive test result even though patients do not
have hepatitis C infection. There is no standard way of
distinguishing recovered and current HCV infection from
false positivity (5). Anti-HCV is the only screening test used
in the diagnosis of hepatitis C. A positive result from this
test can be assessed as existing hepatitis C infection, post-
treatment remission, past HCV infection, or false positivity
(6, 7). A current HCV infection is diagnosed by detecting
HCV RNA by polymerase chain reaction (PCR). According to
the recommendations of the European Association for the
Study of the Liver (EASL), negative HCV-RNA results should
be repeated after 12 - 24 weeks to eliminate acute and ex-
isting HCV infection (2). Anti-HCV positivity may be due to
chronic hepatitis C treatment or spontaneous viral clear-
ance, as well as false positivity (7). For the definitive diag-
nosis of hepatitis C infection, the result must be confirmed
with HCV RNA (6). The detection of HCV RNA by PCR in
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patient samples provides evidence of active HCV infection,
confirms the diagnosis, and monitors antiviral response to
treatment. False anti-HCV positivity is frequent in routine
practice and is related to foreign bodies, malaria, biliary
cirrhosis, autoimmunity, pregnancy, multiparity, and gen-
der (8-10).

2. Objectives

In this study, we examined anti-HCV positivity rates in
our hospital. The aim of administering the anti-HCV tests
was to distinguish patients with hepatitis C infection from
false positivity in patients with reactive results and to de-
termine the clinical and examination request indications
for an anti-HCV request.

3. Methods

3.1. Patients

In this cross-sectional study, we included all the anti-
HCV tests performed at the Fatih Sultan Mehmet Training
and Research Hospital in Istanbul, Turkey, between Jan-
uary 1, 2015, and December 31, 2019. Anti-HCV results were
considered positive if signal-to-cutoff ratio (S/Co) ≥ 1 ac-
cording to the manufacturer’s recommendations (Abbott,
USA). During this period, a total of 170,754 anti-HCV tests
were performed on a total of 158,642 patients. There were
2448 positive anti-HCV tests. This number dropped to 1,581
after the removal of duplicates, indicating the number of
positive patients. The actual number of HCV RNA positive
patients was 216 as some patients were double enrolled.
The patient population consisted of a total of 727 patients,
including 216 patients with positive HCV-RNA results and
511 patients with false positive results (Figure 1). The pa-
tients were retrospectively evaluated in terms of age, gen-
der, anti-HCV titer, the clinic for which examination was re-
quested, the reason for the examination, and the history
of hepatitis C. The inclusion criteria were: being over 18
years of age, being anti-HCV positive, and having two nega-
tive results from HCV RNA tests performed within an inter-
val of 3 - 6 months. The exclusion criteria were: being un-
der 18 years of age, receiving a reactive anti-HCV result, and
not having HCV RNA tested twice. Patients with a history
of hepatitis C in their medical records were also excluded
from the study.

3.2. Anti-HCV Assays and Quantitative RNA PCR

The anti-HCV test was done on Architect i2000 (Ab-
bott, USA) (chemiluminescent microparticle immunoas-
say (CMIA) (2nd Generation) device. The Architect Anti-
HCV reagent commercial kits were purchased from Ab-
bott Company, Germany. For HCV RNA analysis, Abbott

m2000sp was used for isolation and real-time PCR was
performed. According to the World Health Organization
(WHO) recommendations, the HCV RNA detection limit
should be 15 IU/ml. The HCV RNA PCR detection range used
in this study was 12-100.000.000 IU/ml, which was very sen-
sitive (Abbott, Germany).

3.3. Definition of False Positivity

In our study, patients who were anti-HCV positive but
HCV RNA negative were tested twice with 12 - 24 weeks in-
tervals. Subjects with no history or medical record of re-
covered HCV infection were considered to have a false pos-
itivity for anti-HCV.

3.4. Statistical Analysis

All statistical analyses were performed using SPSS 24.0
statistical software (IBM SPSS Statistics for Windows, NY,
USA). T-test was used for continuously changing data, and
Chi-square test was used to evaluate discontinuous data. A
P-value < 0.05 was considered to be significant in all mea-
surements. Receiver operating characteristic (ROC) anal-
ysis was used to calculate the cut-off points by likelihood
ratios. Where a significant cut-off value was observed, the
sensitivity, specificity, and positive and negative predictive
values were presented with 95% confidence interval (CI).

4. Results

In this study, 216 patients with positive results for HCV
RNA and 511 patients with negative PCR tests twice were
evaluated as false positive cases and included (Table 1).
Out of 727 cases, 511 (70.2%) patients were found to have a
false positive result. Also, 885 patients who did not have
PCR tests for different reasons or who had HCV-RNA neg-
ativity were excluded from the study (Figure 1). Genotype
analysis was performed on 124 of 216 patients who were
found to be positive for HCV RNA; 82% of the cases were
Genotype-1, 13% were Genotype-3, and the remaining 5%
were other genotypes and mixed genotypes. Anti-HCV titer
is related to HCV-RNA positivity (viremia) in the distinc-
tion of chronic hepatitis C infection from false positivity
(Table 1). The most common indications for anti-HCV ex-
amination can be listed as preoperative preparation, pre-
immunosuppressive treatment, and being a hemodialysis
patient. There were significantly higher rates of HCV-RNA
positivity in those requested with suspicion of hepatitis
compared to others (P < 0.001) (Table 2). The rate of anti-
HCV positivity in internal clinics is considerably higher
than in surgical clinics. (P < 0.001) (Table 3).
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Figure 1. Flow diagram of 170754 anti-HCV test evaluated between January 2015 and December 2019

5. Discussion

While anti-HCV false negativity is rarely seen in cases
of severe immunosuppression and early periods of acute
hepatitis C, we frequently encounter false anti-HCV posi-
tivity in our daily clinical practice (2-6). Genotype analy-
sis was performed on 124 of 216 patients who were found
to be HCV RNA positive; 82% of the cases were determined
to be Genotype-1, 13% were Genotype-3, and the remaining
5% were other genotypes and mixed genotypes. The geno-
type distribution of our study was in line with other stud-
ies conducted in Turkey (11). In our study, 70.2% of the pa-
tients were found to have a false positive result. In a study
by Kirisci et al. in Turkey, the false positivity rate was found
to be 61%, which was close to the rates in our study (12).
The false positivity rates were found to be 58% and 48.9%
in the studies conducted by Aydın et al. and Moorman et

al., respectively (13, 14). Similar to other studies, anti-HCV
false positivity is high due to the low endemicity for HCV
in Turkey.

In the study by Ali et al., the false positivity rate was
found to be 16.9% (6). It can be argued that the level of
false positivity is low in this study since Pakistan is a re-
gion of high endemicity for HCV. The false positivity rate
was found to be 24.4% in a study conducted in Egypt (15).
The reason for these low levels may be that the region is
hyperendemic for HCV (prevalence 21 - 24%) and that pa-
tient population consists mostly of blood donors. Con-
sistent with CDC data, low false positivity rates are very
low in high endemicity regions. In the differentiation of
chronic hepatitis C and false positivity, the anti-HCV titer
is consistent with the literature findings. The real HCV pa-
tients and patients who were evaluated as false positive
cases had significantly different anti-HCV titers (Table 1) (13,
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Table 1. HCV RNA Positivity Relative to Anti-HCV Levels

Anti-HCV S/Co Value (N) HCV RNA Positivity, (%)

1.0 - 2.0 0/281 (0)

2.01 - 3.0 2/95 (2) a

3.01 - 4.0 0/50 (0)

4.01 - 5.0 0/24 (0)

5.01 - 6.0 3/18 (17) b

6.01 - 7.0 7/21 (33)

7.01 - 8.0 2/14 (15)

8.01 - 9.0 9/15 (60)

9.01 - 10.0 10/13 (77)

> 10.01 183/196 (94)

216/216 (-)

a Two patients with an anti-HCV titer between 2.1 - 3.0 were drug addicts and
were diagnosed with acute hepatitis C. Anti-HCV titers increased during follow-
up.
b The lowest anti-HCV titer was 5.2 in HCV-RNA positive patients who did not
have an acute hepatitis.

16, 17). At the same time, the probability of HCV infection
increased logarithmically, correlating with anti-HCV titer.
The lowest anti-HCV titer was found to be 5.2 in patients
without acute hepatitis, who were HCV-RNA positive, diag-
nosed with chronic hepatitis C. Of the 255 cases with anti-
HCV < 5, all cases were HCV-RNA negative except two who
had acute hepatitis C. Guidelines recommend that HCV-
RNA should be checked in acute hepatitis even if anti-HCV
is negative (3). When there is a suspicion of acute HCV infec-
tion due to known suspicious exposure, clinical picture, or
high aminotransferase levels, it is recommended to exam-
ine HCV-RNA together with anti-HCV antibodies (3). There-
fore, it is thought that increasing the cut-off value will not
cause a problem in terms of missing a diagnosis of acute
hepatitis C.

In the study by Sayan et al., the lowest anti-HCV titer
was found to be 3.8 in patients with HCV infection, but no
data about the patients’ clinical condition was reported
(16). In the study by Oethinger et al., no patients with anti-
HCV < 5 and HCV viremia were found (18). In accordance
with the literature, in our study, the relationship between
anti-HCV titer and viremia was anti-HCV titer < 5, and no
HCV infection was detected when the two patients diag-
nosed with acute hepatitis C were excluded. In our study,
if the anti-HCV titer cut-off value is determined as 5, the
sensitivity and specificity would be 99.1% and is 87.9%, re-
spectively. In addition, the cut-off value was determined to
be 7.5 (area under the curve [AUC]: 0.982), with the highest
sensitivity of 94.4% and specificity of 94.5%.

False positive cases due to an increase in non-specific

antibodies may be observed without a history HCV (6).
False positivity can be detected in autoimmune diseases
such as autoimmune hepatitis, Sjogren’s syndrome, lichen
planus, thyroiditis, and polyarteritis nodosa (PAN) (4).
Anti-HCV false positivity can also be detected in malaria
(9). In another study, 59% of the patients with left ventricu-
lar assist device were found to have false positivity and the
mean cut-off level was found to be 3.4 (19). In our study,
hepatitis C infection was not frequently encountered in
these titers. In summary, past infections, rheumatic dis-
eases, and some foreign bodies in the body can be related
to false anti-HCV positivity. The causes of false positivity
in our patients could not be examined due to the lack of
data. Contrary to the ideas that low-titer anti-HCV positiv-
ity without HCV viremia is due to cross-reaction and high-
titer anti-HCV positivity is due to a previous asymptomatic
hepatitis C infection, the study by Toyoda et al. showed that
after hepatitis C treatment, anti-HCV titers decreased over-
time (20). Hence, asymptomatic hepatitis C infection and
false positivity discrimination in patients with low anti-
HCV titers do not seem to be possible with routine exam-
inations. However, HCV viremia is not detected in almost
100% of the patients who do not have clinical, and labora-
tory signs of hepatitis, and their antibody titers are below
5 S/CO. It may be an appropriate approach for the defini-
tion of ‘borderline’ to be reflected in the reporting of the
anti-HCV tests like the reports of some other viral serologi-
cal tests to prevent panic in patients.

In our study, most of the patients were suspected hep-
atitis cases. Apart from suspected hepatitis, 192 patients
were found to be anti-HCV positive in preoperative exami-
nations, of whom 31 patients were diagnosed with chronic
hepatitis C after the detection of HCV-RNA positivity. Al-
though hepatitis serology is not recommended in preop-
erative routine examinations, 31 chronic hepatitis C pa-
tients from our hospital’s records were diagnosed and re-
ceived treatment in earlier stages of the disease thanks
to these routine examinations. The routine examination
prevented possible liver cirrhosis and hepatocellular car-
cinoma formation in these patients. Therefore, preopera-
tive routine hepatitis serology examination was important
for detecting occult patients. While the CDC previously rec-
ommended only screening adults and high-risk individu-
als born between 1945 and 1965, it now recommends all
adults over the age of 18 to be screened for hepatitis C in-
fection (21). Direct-acting agents (DAA) and more than 90%
of the curative treatments have been used in the treatment
of chronic hepatitis C in recent years (22). The preoperative
routine examinations can detect asymptomatic patients
and render early treatment possible. Hence, considering
the possible asymptomatic course of the disease, the ex-
istence of highly effective treatments, and the reality that
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Table 2. Classification According to Anti-HCV Examination Request Indications

Suspected
Hepatitis

Preoperative
Routine

Examination

Pre-immuno
Suppressive
Treatment

Routine

Health Worker
Routine

Hemodialysis
Patient

Healthcare
Commission

Total

HCV RNA

Negative 266 161 28 12 15 29 511

Positive 172 31 3 1 2 7 216

Total 438 192 31 13 17 36 727

Table 3. Anti-HCV Examination Request Classification by Surgical-Internal Branch

Internal Surgical Total

HCV RNA

Negative 350 161 511

Positive 185 31 216

Total 535 192 727

routine controls may not always be done in our country, we
deem preoperative routine examinations significant. The
low rate of anti-HCV positivity in examinations from sur-
gical clinics may be due to routine anti-HCV requests from
patients without hepatitis symptoms before surgery. As ex-
pected in our study, because requests from internal clinics
were made with clinical and laboratory findings of hepati-
tis, a high PCR positivity rate was found (P < 0.001).

5. Conclusions

According to our results, reporting anti-HCV titer of 0
- 5 as negative, 5 - 7.5 as borderline, and > 7.5 as positive
might be a more appropriate approach. If there is a clinical
suspicion of hepatitis, it should be kept in mind that low
antibody titers may be meaningful. Working with a larger
number of tests with a more acceptable cut-off level would
allow the diagnoses of patients with asymptomatic HCV in-
fection; it can also reduce the cost due to reduced PCR test-
ing requirements.
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22. KandemİR Ö. Chronic Hepatitis C Treatment with New Antiviral
Agents. Mediterr J Infect. 2019. doi: 10.4274/mjima.2018.9.

6 Jundishapur J Microbiol. 2021; 14(10):e119110.

http://dx.doi.org/10.1111/j.1542-4758.2011.00662.x
http://www.ncbi.nlm.nih.gov/pubmed/22360424
http://dx.doi.org/10.4103/ijmm.IJMM_17_381
http://www.ncbi.nlm.nih.gov/pubmed/30084409
http://dx.doi.org/10.3855/jidc.11657
http://www.ncbi.nlm.nih.gov/pubmed/32084022
http://dx.doi.org/10.5578/mb.68833
http://www.ncbi.nlm.nih.gov/pubmed/32050882
http://dx.doi.org/10.1016/j.jcv.2017.01.007
http://www.ncbi.nlm.nih.gov/pubmed/28171829
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5675134
http://dx.doi.org/10.1016/j.diagmicrobio.2018.05.013
http://www.ncbi.nlm.nih.gov/pubmed/29925467
http://dx.doi.org/10.3904/kjim.2009.24.4.302
http://www.ncbi.nlm.nih.gov/pubmed/19949727
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2784972
http://dx.doi.org/10.1128/JCM.43.5.2477-2480.2005
http://www.ncbi.nlm.nih.gov/pubmed/15872288
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1153771
http://dx.doi.org/10.1016/j.jcv.2016.03.007
http://www.ncbi.nlm.nih.gov/pubmed/26985592
http://dx.doi.org/10.1086/428128
http://www.ncbi.nlm.nih.gov/pubmed/15736006
http://dx.doi.org/10.1001/jama.2020.1123
http://www.ncbi.nlm.nih.gov/pubmed/32119076
http://dx.doi.org/10.4274/mjima.2018.9

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Patients
	Figure 1

	3.2. Anti-HCV Assays and Quantitative RNA PCR
	3.3. Definition of False Positivity
	3.4. Statistical Analysis

	4. Results
	Table 1
	Table 2
	Table 3

	5. Discussion
	5. Conclusions
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 

	References

