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Background: Hepatitis C virus infection is now one the common infection in Pakistan. Patients are 
routinely screened by antibody assays. Objective of this study was to assess the viremia in patients 
labelled as anti-HCV positive by ELISA. Methods: It this retrospective study patients labelled as anti 
HCV positive by ELISA were assessed for HCV RNA by polymerase chain reaction. The 254 HCV 
positive cases which were analysed by MEIA method on AxSYM System were selected for RNA 
extraction by RT-PCR upon Cepheid thermal cycler using TaqMan technology and subsequent for 
amplification. Results: Out of 254 anti HCV positive by ELISA, viremia was shown in 211 patients; 
the remaining 43 (16.92%) samples were false positive. Conclusion: Out of a total 254 anti HCV 
positive patients, 211 had viremia by RT-PCR. The false positivity noted was 16.9%. 
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INTRODUCTION 
The introduction of hepatitis C virus in 1989 
illuminated many dark corners in the natural history 
of the infection formerly known as  non-A, non-B 
hepatitis.1,2 Hepatitis C virus (HCV) is a single 
stranded RNA virus and belong to flaviviridae. It is a 
global health threat.2 The prevalence range from 2% 
in the developed countries through 6.5% in the parts 
of equatorial Africa to as high as 20% in Egypt. 

Hepatitis C is a disease with various rates of 
progression. In general, its course is slowly 
progressive. About 15% of HCV infected individuals 
recover spontaneously (viral clearance); an 
additional 25% have an asymptomatic illness with 
persistently normal aminotransferases and generally 
benign histological lesions; hence, about 40% of 
patients recover or have a benign outcome. In those 
with biochemical evidence of chronic hepatitis, the 
majority have only mild to moderate necro-
inflammatory lesions and minimal fibrosis: their 
long-term outcome is unknown and, probably, most 
of them will not succumb to the liver disease. About 
20% of patients with chronic hepatitis C develop 
cirrhosis in 10–20 years, and may die of 
complications of cirrhosis in the absence of liver 
transplantation.2–4 

Transmission is mostly trough blood and 
blood products, sexual contact and vertically from 
mother to newborns. Vertical transmission is seen in 
less than 6% of neonates.2,5,6 High-risk population 
includes patient receiving multiple blood 
transfusions, patients on haemodialysis, and those 
with multiple sexual partners.7–9 

Patients with chronic hepatitis C may come 
to medical attention because of symptoms of their 
disease or complication1; moreover, they are 
identified on screening at the time of blood donation 

or as a part of investigation done for abnormal liver 
enzymes.2 

Lab tests generally done are rapid immuno-
chromatographic device method, ELISA and 
subsequently conformed by reverse transcription 
plymarase chain reaction (RT-PCR). 

The rapid immunochromatographic method 
gives result in 15–20 minutes. The assay starts with 
a sample applied to the sample well followed by 
sample diluent. HCV antigen-colloidal gold 
conjugate embedded in the sample pad reacts with 
HCV antibodies in patient’s serum forming 
conjugate-HCV antibody complex. This is allowed  
to migrate laterally along the test strip, the conjugate 
is captured by an antibody binding immunoglobulin 
applied on a line A, and thus immobilised forming a 
coloured band in the test region to be read as positive 
for anti HCV. Antibody negative sample is not 
captured and so the test area remains clear.10 

The ELISA ‘1’ test initially designed in 
1989 was detecting antibodies against c100-3 
antigen protein. Later on next generation ELISA ‘2’ 
was introduced in 1992 which recognises epitopes 
from core (c22), (NS3) and (NS4) viral protein and 
the chances of false negativity with the first 
generation ELISA were significantly reduced. Now 
the latest ELISA ‘3’ recognises and additional (NS5) 
epitope and chances of missing to detect viral protein 
are greatly reduced.11–13 The procedure is further 
supplemented by coating the antigen on micro-
particles by Abbott diagnostics and has increased the 
sensitivity (designated as microparticulate ELISA 
method (MEIA).11,12,14,15 

Unlike ELISA in which antibodies are 
detected, the RT-PCR identifies the highly conserved 
antigenic areas of the virus present in the test 
sample. The method is further improved by the real 
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time PCR in which TaqMan Chemistry is used. In 
this method oligonucleotide probe is constructed 
containing a reporter fluorescent dye on the 5's end 
and a quencher dye on the 3' end. The proximity of 
the quencher dye greatly reduces the fluorescence 
emitted by the reporter dye by fluorescence 
resonance energy transfer (FRET). If the target 
sequence is present, the probe anneals downstream 
from the primer site and is cleaved by the 5' nuclease 
activity of Taq DNA polymerase as this primer is 
extended. In this way the quencher dye separates and 
the primer is increased in length. That completes one 
cycle. With each cycle, the reporter dye is cleaved 
and fluorescence is increased with each cycle the 
intensity of which is proportion to amount of 
amplicon produced which can be graphically seen on 
computer screen and then easily interpreted.14 
Different automation with software are available to 
assemble the dye fluorescence in graphic pattern. 

MATERIAL AND METHODS 
From the laboratory data 254 patients were selected 
whose rapid immuno-chromagraphic tests and 
ELISA were positive. The rapid tests were done with 
Acon™ test devices. The ELISA for anti HCV was 
done by MEIA method. The selection was done in 
continuation with no skipped test result. For all these 
patients HCV RNA was done subsequently by RT-
PCR in the same laboratory. 

AxSYM from Abbott Laboratory Diagnostic 
System was used for the study. This is an automated 
system for doing ELISA. The kits used were for 
MEIA assay method from Abbott Diagnostic. The 
kits were used according to the instructions of the 
manufacturer, all those cases with cut-off value more 
than 1 were considered positive. 

For RT-PCR, Saccace Isolation and 
Amplification kits were used. The kits are designed 
for real time polymerase chain reaction which we 
ran on Cepheid thermo cycler. The Cepheid thermo 
cycler is an automation in which the reverse 
transcription is completed in 90 minutes by reverse 
transcriptase in the presence of nucleic acid base and 
other optimum condition. This step is followed by 
the subsequent steps of annealing, amplification, 
denaturation in a in computer controlled thermal 
cycles recommend for annealing, polymerase activity 
and denaturation of cDNA. The kits used for Real 
Time PCR were designed by TaqMan 
Biotechnologies in which the fluorescent dyes used 
for internal control and test are separate and both 
procedures are run in the same tube. The emission of 
flurescence is displayed graphically on the computer 
screen. In all tests the internal controls were 

detectible in 32nd to 34th cycles and the unknown if 
positive showed detectable fluorescence at various 
cycles corresponding to the viral loads in the 
specimen. We ran the cycler up to 42nd cycles, up to 
which if an unknown sample did not show rise of 
fluorescence that case was labelled as negative 
according to the instruction manual of Saccace kits. 

RESULTS 
Table-1 shows PCR positivity of ELISA positive 
samples. 

Table-1: PCR positivity of ELISA positive   
Positive 

samples by 
ELISA 

Positive 
samples by 
RT-PCR 

Negative 
samples by 
RT-PCR % negativity 

254 211 43 16.92 

Out of 254 anti-HCV positive by ELISA 
show viremia in 211 patients, the remaining 43 
(16.92%) samples were false positive.  

The representation of the test results clearly 
show a substantial proportion of patients with no 
viremia. 

DISCUSSION 
Pakistan is an endemic area for hepatitis C. The 
routine screening tests for hepatitis C based on 
antibody detection methods including paper 
chromatographic methods and ELISA.16 

ELISA is an antibody dependent test which 
detects certain protein epitops of viral antigenic 
protein. After exposure, 90% of the patients show 
detectable anti HCV in three months and the 
remaining 10% may take even longer, despite the 
presence of viremia in acute infections.2,12,17 The 
chances of false negativity and false positivity are 
not uncommon like other antigen-antibody  
dependent reactions. 

In early phase of acute HCV infection there 
is a window period in which the antibodies have not 
yet reached the detectable level by ELISA and hence 
the ELISA tests are falsely negative despite the 
viremia.3,4,7,9,15 False negative tests are also frequent 
in those patient who are immune deficient  due to 
chemotherapy, steroid therapy, HIV infection, 
patient receiving immunosuppressive therapy for 
organ transplants, chronic renal failure who are on 
haemodialysis and neonates being assessed for 
vertical transmission.2,3,9,11,13 So in such patients 
with abnormal liver enzymes RT-PCR should be 
done to exclude the HCV infection as these patient 
are high risk patient for HCV infection. 
Seronegativity in such conditions are reported in 
5.5–16.7%.2,7,18 
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False positive ELISA tests are also not 
uncommon.18 False positive ELISA for anti HCV 
can be seen in patients who have cleared the virus 
after acute infection or by therapy and as such may 
be positive on ELISA which may indicate past 
infection.9,12,17 Patients with autoimmune hepatitis 
and other hyperglobulinemic states give false 
positive tests, false positive cases have been noted  in 
23% of patients in whom these could be due to non-
specific antibodies detected by ELISA or more likely 
due to previously cleared virus after acute attack.2 

In low-risk population (e.g., healthy blood 
donors) the false positivity of ELISA has been 
recorded up to 25% in one study15 while in another 
study it was 20.21%.2 

Some disorders linked to HCV infections, e.g., 
autoimmune hepatitis, Sjögren’s syndrome, Lichen 
planus, thyroiditis, membranous glomerulonephritis, 
polyarteritis nodosa and essential mixed 
cryglobulinaemia may be screened and if positive should 
be conformed for HCV RNA by RT-PCR.3,8,20 

We noted 16.92% false positivity in a total 
of 254 ELISA positive patients. This figure falls 
somewhere in the middle of different studies 
performed. 

CONCLUSION 
We detected false positivity of ELISA test for anti 
HCV in 16.92% of cases. ELISA should not be 
considered as the only laboratory tool used for 
confirmation of HCV infection. RT-PCR should be 
used in all cases of ELISA positive patient to assess 
recent or past infection and before initiating antiviral 
therapy. Keeping in mind the false negativity of the 
test in certain high-risk population, RT-PCR should 
be done to exclude the possibility of HCV infection. 

RECOMMENDATION 
The diagnosis of ‘HCV positive’ has a deep impact 
on the life of affected person. Therefore, it must be 
reached as reliably as possible. Our data show 
16.92% false positivity and we strongly recommend 
RT-PCR for diagnosis of HCV infection. HCV 
infection clearance/persistence should be assessed by 
RT-PCR, as the antibody persists for longer duration 
after the virus is cleared. Similarly, immune 
suppressed patient should be tested by RT-PCR at 
some regular intervals, as such high risk patient may 
have co-infection of HCV. 
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