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ABSTRACT

Objective: Hepatitis C Virus (HCV) is an enveloped single-stranded RNA virus transmitted through exposure to small quantities of blood and most
commonly through blood transfusion. For diagnosing hepatitis C infection, serologic assays are the most important tools which detect the human
antibodies generated as a response to hepatitis C virus. We aim to estimate the prevalence of HCV in a Tertiary care hospital.

To assess the Seroprevalence of HCV by Rapid Diagnostic Test (RDT). To assess the Seroprevalence of HCV by ELISA. To compare the Sensitivity and
Specificity of RDT with ELISA.

Methods: A total of 360 serum samples were collected from patients attending outpatient departments over a period of 12 mo. These samples were
tested for HCV antibody using a commercially available ELISA kit and Rapid Diagnostic Test (RDT) Kit according to the instructions provided in the
manufacturer’s manual.

Results: Among the 360 samples tested, 28 samples were positive by ELISA whereas only 20 were positive by Rapid Diagnostic test kit. Majority of
the samples collected were in the age group of 21-30 yrs. Positive cases were almost equally distributed in all age groups.

Conclusion: The present study highlights currents cenario of HCV infection in a tertiary care hospital. RDT, though showed 100% specificity, the
sensitivity was only 71.43%. It missed 8 positive cases. Hence we cannot rely on rapid tests. But as they are simple to perform, rapid and cheap,

their use can be restricted only to emergency situations.
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INTRODUCTION

The hepatitis C virus (HCV) is an enveloped single-stranded RNA
virus and classified as a separate genus (Hepacivirus) within the
Flaviviridae family. About 170 million people worldwide are at risk
of HCV, reported with a high incidence of chronic liver illness
including cirrhosis and hepatocellular carcinoma [1]. In India, the
estimated prevalence of HCV infection is about1-1.9% [2].

The HCV is a blood-borne virus. The most common mode of infection is
through exposure to small quantities of blood. This may happen through
intravenous drug abuse, unsafe injection practices, transfusion of
unscreened blood and blood products and sexual practices that leads to
exposure of blood. Around 30% (15 - 45%) of infected HCV persons
clear the virus within 6 mo without any treatment or medications. The
remaining 70% (55 - 85%) of people develop chronic HCV infection,
which may lead to cirrhosis of liver that ranges between 15% and 35%
within 19y [3].

For diagnosing hepatitis C infection, serologic assays are the most
important tools which detect the human antibodies generated as a
response to hepatitis C virus. Anti HCV antibody is typically identified by
using Enzyme Linked Immuno Sorbent Assay (ELISA) and
Chemiluminescent Micro-Particle Immunoassay (CMIA) [4]. The overall
sensitivity of Rapid Diagnostic Test (RDT) Kit ranges from 86.3% to
99.4% [5].

They can also be identified by quantifying HCV RNA. Both the assays
are done in order to minimize the false positive and false negative
results. HCV RNA detection test by PCR is accepted globally as a gold
standard procedure for the diagnosis of HCV infection.

Recently, detecting HCV core antigen has been an alternative for
HCV RNA quantification as it rises early in the infection and
correlates with RNA levels.

DBS (Dried Blood Spots) have been recently evaluated as an
alternative for detecting HCV genotyping and RNA and it has been
recommended in the recent WHO guidelines [6]. There are not many
studies that researched DBS as a sample for the detection of HCV
RNA in our country. Also, there is an influence of temperature of the
Indian subcontinent on such samples.

The present study was conducted in a tertiary Care Hospital in
Tirupati to detect the seroprevalence of hepatitis C virus using a
RDT Kit and ELISA method.

MATERIALS AND METHODS

It was a cross-sectional study conducted in the Department of
Microbiology, SV Medical College, Tirupati, Andhra Pradesh. A total of
360 samples were collected from patients attending outpatient
departments of SYRRGGH over a period of 12 mo from April 2022 to
March 2023.

About 2-3 ml of whole blood was collected through venipuncture.
Serum was separated by centrifugation and tested for HCV antibody
using a commercially available ELISA kit and Rapid Diagnostic Kit
according to the instructions provided in the manufacturer’s manual.

RESULTS

The present study was conducted in the Department of Microbiology,
Sri Venkateswara Medical College, Tirupati. Among the total 360 blood
samples collected, the study results were as follows:

DISCUSSION

This study was done to compare the seroprevalence of HCV by RDT
and ELISA methods. A total of 360 samples were collected from
different outpatient departments of SVRRGGH, Tirupati and tested
by ELISA as well as RDT methods. The results of the present study
were compared with other similar studies.
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Table 1: HCV Seropositivity by RDT and ELISA

No. of samples tested No. positive by RDT No. positive by ELISA

360 20 (5.5%) 28 (5.8%)

Among the 360 samples tested, only 20 were positive by RDT, whereas 28 were positive by ELISA.

Table 2: Age distribution of results by RDT and ELISA

Age distribution RDT ELISA
Negative Positive Negative Positive

21-30 97 1 94 4

31-40 86 4 85 5

41-50 66 3 64 5

51-60 49 6 48 7

61-70 33 5 33 5

>70 9 1 8 2

Total 340 20 332 28

Majority of the samples collected were in the age group of 21-30 y followed by 31-40, 41-50, 51-60 and 61-70y. Positive cases were almost equally
distributed in all age groups.

Table 3: Sex distribution of results by RDT and ELISA

Sex Total RDT ELISA

Negative Positive Negative Positive
Male 221 208 13 203 18
Female 139 132 7 129 10
Total 360 340 20 332 28

Among 360 samples collected 221 were males and 139 were females. Out of 2 Opositivesby Rapid Diagnostic Test 13 were males and 7 were
females. Out of 28 positives by ELISA 18 were males and 10 were females.

Table 4: Comparison of gender distribution of samples

S. No. Study Males (%) Females (%)
1. Manjunath P. Salmani et al. [7] 53.83% 46.17%

2. Manoj Kumar et al. [8] 56.2% 43.8%

3. Mahgoub A et al. [9] 60.05% 39.95%

4. Mudas sir khan et al. [10] 58.83% 41.17%

5. Present Study 61.39% 38.61%

In the present study, male predominance is observed i.e 61.39% of males and 38.61% of females. The other studies are also showing male
predominance similar to the present study.

Table 5: Comparison of age distribution of samples

S. No. Study Predominant age group (Years) Percentage (%)
1. Patil Satish R et al. [11] 20-40 58.75%

2. Manoj Kumar et al. [8] 20-39 47%

3. Rajani and Jais [12] 21-40 32.8%

4. Singh R Metal. [13] 21-40 38.01%

5. Present Study 18-40 52.22%

In all the above studies, including present study, the predominant age group is same i. e around 20-40 y.

Table 6: Comparison of HCV Seroprevalence by RDT

S.No Study Seroprevalence by RDT
1. Arora SK et al. [14] 1.67%

2. Singh RM et al. [13] 13.92%

3 Barik G et al. [15] 30.1%

4 El-Sokkary Rhetal [16] 37.7%

5 Present study 5.55%

The seroprevalence of HCV by RDT is 5.55% in present study. In a study by Arora SK et al., the seroprevalence of HCV by RDT is 1.67% lower than
present study. In other studies by Singh RM et al, Barik G et al.,, and El-Sokkary Rh et al, the seroprevalence of HCV by RDT is 13.92%, 30.1% and
37.7%, respectively, which is higher than present study.

60



S.N.etal

Int ] Curr Pharm Res, Vol 17, Issue 2, 59-61

Table 7: Comparison of HCV seroprevalence by ELISA

No. Study

Seroprevalence by ELISA

Arora SKetal [14]
Singh RM et al. [13]
Barik G etal. [15]
El-Sokkary Rh et al. [16]

S.
1
2.
3.
4
5 Present study

2.19%
12.69%
32.04%
40.6%
7.77%

The Seroprevalence of HCV by ELISA in the studies by Arora SK et al., Singh RM et al, closely resembling the present study, whereas the studies by
Barik G et al., El-Sokkary Rh et al., are showing higher prevalence than the present study.

Table 8: Comparison of performance indicators

Performance indicators RDT ELISA

Sn(%) Sp(%) PPV (%) NPV (%) Sn(%) Sp(%) PPV (%) NPV(%)
Singh RM et al. [13] 97.55 96.71 79.03 99.68 99.46 98.34 88.38 99.93
Present study 71.43 100 100 96.92 100 100 100 100

In a study by Singh RM et al,, RDT and ELISA were compared against PCR as gold standard, where the sensitivity and specificity of RDT were less
when compared to ELISA. In Present study, as PCR was not done, the performance of RDT was compared with ELISA as standard and it was found

that the sensitivity and specificity of RDT was less than ELISA.

CONCLUSION

The present study highlights currents cenario of HCV infection in
our hospital. Out of 360 samples, ELISA method detected 28
positives, whereas rapid test could detect only 20 positives. RDT
though it showed 100% specificity when compared with ELISA, the
sensitivity was only 71.43%. It missed 8 positive cases. Hence we
cannot rely on rapid tests. But as they are simple to perform, rapid
and cheap, their use can be restricted to emergency situations. But
the result should be confirmed by ELISA or if available by PCR which
is the gold standard for HCV diagnosis.

The general population should be educated about the virus and its
modes of transmission and precaution stobetaken. Prompt diagnosis
using appropriate tools may prove useful in effective prevention and
treatment in developing nations.
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