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ABSTRACT

BACKGROUND
Globally, Hepatitis C virus (HCV) infection became one of the major health problems. Mainly HCV infection attacks the liver and can
cause chronic hepatitis, liver cirrhosis (27%) and liver cancer (25%) and shows significant mortality and morbidity. Worldwide,
approximately 2% - 3% (around 170 million) of population was chronically infected with HCV. Hence, every year more than
5,00,000 people die with HCV related complications. According to WHO safe blood is a universal right, which means blood that is
fully screened and harmless to the recipient and is not contaminated with any blood-borne pathogenic diseases such as HIV, HCV
and HBV.

In this study, comparative evaluation was made of ELISA and Rapid Screening Techniques for the Diagnosis of HCV in
Haemodialysis patients in a tertiary care hospital, South Bihar, India.

MATERIALS AND METHODS

Study Design- A cross-sectional study was carried out in all aged patients on haemodialysis disease attending the OPD, tertiary care
hospital in Gaya (Bihar), India, after obtaining Institutional Ethics Committee approval over a period of two years from May 2015
to May 2017. All the consecutive patients during the study period who were all aged and gave written informed consent were
included in the study. Age, gender and clinical history of the patients were recorded in the case record form after written informed
consent.

RESULTS

A total of 800 blood samples from patients in the Department of Microbiology and Haemodialysis Centre of Anugrah Narayan
Magadh Medical College, Gaya, Bihar and Associated Hospital of Bihar were screened for anti-HCV antibody. The overall prevalence
of HCV was found to be 2.5%. The mean age of infected patients in the study group was 37.7 + 1.32 years (range 19 to 76 years). Of
the 800 samples tested, 2.75% were positive for HCV by ELISA test and 2.5% were positive by Rapid test [Table 2] [Chart 2].
Considering the results of HCV ELISA test, the sensitivity, specificity, PPV and NPV of ELISA were 95.65%, 99.74%, 91.67% and
99.87% respectively. The sensitivity, specificity, PPV and NPV of Rapid test were 95.24%, 99.74%, 90.90% and 99.87%
respectively.

CONCLUSION

In conclusion in the present study the sensitivity, specificity, PPV and NPV of ELISA were 95.65%, 99.74%, 91.67% and 99.87%
respectively. The sensitivity, specificity, PPV and NPV of Rapid test were 95.24%, 99.74%, 90.90% and 99.87% respectively. An
ideal rapid test is a boon in time-saving situations like dialysis. Since HCV screening by a rapid test is easier, time saving, can be
easily performed by any trained health care worker at any time of need, it can definitely be preferred as a screening test not only
before haemodialysis but also for any other emergency surgery. It is cost effective also.
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BACKGROUND

Globally, Hepatitis C virus (HCV) infection became one of the
major health problems.! Mainly HCV infection attacks the
liver and can cause chronic Hepatitis, liver cirrhosis (27%)
and liver cancer (25%) and shows significant mortality and
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morbidity. Worldwide, approximately 2% - 3% (around 170
million) of population was chronically infected with HCV.
Hence, every year more than 5,00,000 people die with HCV
related complications.2 HCV is a blood-borne virus. The
transmission of HCV infection mainly occurs among drug
users (sharing of injection equipment), re-use or inadequate
sterilisation of medical equipment like needles and syringes,
transfusion of unscreened blood and blood products. HCV can
also be transmitted by parental transmission (infected
mother to child) and sexual contact; however, these modes of
transmission are much less common.34

Infection with Hepatitis C virus (HCV) has been identified
as the major cause of post-transfusion non-A and non-B
hepatitis.> The prevalence of HCV is consistently higher
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among haemodialysis patients than in general population and
has been associated with greater morbidity and mortality.6
The high prevalence of HCV infection in haemodialysis
patients has been attributed not only to the frequency of
blood transfusion, but also to increasing years on dialysis
suggesting that HCV may be transmitted among patients in
the dialysis unit, probably as a result of poor infection control
practices.”

Every year millions of lives are saved due to the blood
transfusion and with every unit of blood there is 1% chance
of Transfusion Transmissible Infections (TTI's). According to
WHO safe blood is a universal right, which means blood that
is fully screened and harmless to the recipient and is not
contaminated with any blood-borne pathogenic diseases such
as HIV, HCV and HBV. So, WHO made it mandatory to screen
pre-transfusion blood for all blood transfusion associated
diseases. In India, screening of each and every blood units are
mandatory and it is routinely done in blood banks. Screening
and confirmation of HCV infection is based on advanced
molecular and immunological techniques. For these screening
techniques, they require well established lab, expensive
instruments and well-trained technicians. Because this is
expensive, blood banks use rapid immunochromatographic
test (ICT) kits to screen HCV in blood donors.89 This is a
comparative evaluation of ELISA and Rapid Screening
Techniques for the Diagnosis of HCV in Haemodialysis
patients in a tertiary care hospital, South Bihar, India.

Chronic kidney disease (CKD) was included among Non-
Communicable Diseases (NCD) in 2011 by World Health
Organisation. HCV is linked to CKD in several ways. Some
forms of renal disease are precipitated by HCV and End-Stage
Renal Disease [ESRD] patients are at rising risk of HCV
acquisition. Nowadays, the spread of HCV among dialysis
patients is declining, but its prevalence remains high mainly
in developing countries. Periodic screening of HCV infection
is mandatory to prevent newer transmission and there is a
need of effective diagnostic method in high resource regions.
With this background, this study was done.

MATERIALS AND METHODS

Sample Size

A total of 800 blood samples from patients on haemodialysis
were collected.

Place of Study

Patients attending the Department of Microbiology, Anugrah
Narayan Magadh Medical College, Gaya, Bihar and Associated
Hospital of Bihar between May 2015 and April 2017.

Study Design

A cross-sectional study was carried out in patients of all ages
on haemodialysis attending the OPD, tertiary care hospital in
Gaya (Bihar) India after obtaining Institutional Ethics
Committee approval over a period of two years. All the
consecutive patients during the study period of all ages, who
gave written informed consent were included in the study.
Age, gender and clinical history of the patient were recorded
in the case record form after written informed consent.

Period of Study
Two years.
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Inclusion Criteria

The patients with HCV infection attacks the liver causing
chronic hepatitis, liver cirrhosis and liver cancer in patients
of all age groups were included in the study.

Exclusion Criteria
Pregnant women and acute renal failure cases were excluded.

Consent
Written consent from patients of all age groups.

Collection and Transport of Specimen

5 mL of Fresh whole blood was collected from each patient at
the Department of Microbiology and Haemodialysis Centre of
Anugrah Narayan Magadh Medical College, Gaya, Bihar and
Associated Hospital of Bihar in sterile blood collection tubes
pre-treated with EDTA. Serum was obtained after
centrifugation. Serological test was performed according to
WHO recommendation involving rapid diagnostics assays and
ELISA. Sera were tested for anti-HCV antibodies by rapid ICT
immediately (Span Diagnostics Ltd. India). Sera were stored
at -20°C and further tested by third generation ELISA (ERBA
Lisa Hepatitis C, TRANSASIA BIO-MEDICALS LTD. B-11, OIDC,
DAMAN-396210)) as per the manufacturer’s instructions.

Statistical Analysis

The X2 (Chi-square) test and analysis using the statistical
software (SPSS version 18) was performed for quantitative
variables to check for relationship in detecting HCV infection.
Percentages were calculated directly for HCV infection. P=
0.05 was used as the accepted significance level. Performance
of rapid ICT kits was evaluated in terms of sensitivity,
specificity, positive predictive value (PPV), negative
predictive value (NPV) and efficiency which can be defined as
follows: Sensitivity= [TP/ (TP+FN)] X 100, Specificity= [TN/
(TN+FP)] X 100, Positive Predictive Value (PPV)= [TP/
(TP+FP)] X 100, Negative Predictive Value (NPV)= [TN/
(TN+FN)] X 100, Efficiency= [(TP+TN)/ (TP+FN+TN+FP)] X
100].

Age Negative | Positive | Total (%) P-Value
Group No. (%) Calculation
19-30 117 08 125 Chi-square=
(40%) | (15.63%) 11.6119
31-45 336 09 345 p-value=
45%) | (4313%) | 0008838
46-60 283 02 285 Il’e‘s’:lt‘ll;:
(10%) | (35.63%) 005
61-75 44 01 45
(0.5%) (05.63%)
Overall 780 20 800 (100)
(2.5%)
Age Negative | Positive | Total (%) | Chi-square=
Group (%) (%) 25.0891
Male 718 12 730 p-value=
(60%) (91.25%) 0.000001
Female 62 8 (40%) 70 p-value is
(08.75%) less than
Overall 780 20 800 (100) 0.05
(2.5%)

Table 1. Age and Gender Wise Distribution of Patients
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Age Replaceme | Voluntar Total P-value Age wise distribution of HCV
Group | nt Do;lors y Donors (%g Calculation z w ———
19-30 9 30 12 Chi- g “ —
(15.63%) square= E = ?; T
31-45 260 85 345 0.5392 z5 100
(43.13%) | p-value= g & o mil iy 1
46-60 210 75 285 0.910207 £ BRISE e el
(35.63%) | p-valueis 3 GRroUP  “OBORSE ) e age
61-75 35 10 45 not less GROUP
(0563%) than 005 19-30 AGE GROUP |31-45 AGE GRROUP| 46-60 AGE GROUP | 61-75 AGE GROUP
 NEGATIVE NO. 117 336 283 44
Overall 600 200 800 il : : 2 :
(100) LTOTALNO 125 3a5 285 5

Table 1a. Age Wise Distribution of Patients in
Replacement Donors and Voluntary Donors

Chart 1. Age Wise Distribution of HCV Positive Test

TOTAL PERCENTAGE (%)

W 19-30 AGE GROUP  m31-45 AGE GROUP

[ 46-60 AGE GROUP m®61-75 AGE GROUP

Graph 1. Percentage of Age Groups

Test (n= 800) Positive Negative
ELISA HCV 22 (2.75%) 778
Rapid Hepacard 20 (2.5%) 780
Table 2. Comparison of ELISA Results with Rapid Test

Frequency of Seropositive

and Seronegative
900

200
700
& 600
=
= 500
=
g 100
S
= 300
- 200
z 100
o
ELISA HCV RAPID TEST
[m POSITIVE NO. 2 20
‘ m NEGATIVE NO. 778 780

Chart 2. Frequency of Seropositivity and Seronegativity
according to the different Methods used for HCV Detection

Age Negative No. Positive (%)
Group (Rapid (ELISA (Rapid (ELISA Total (%) P-Value Calculation
Test) Test) Test) Test) Chi-square= 20.5484
19-30 117 117 08(40%) 8 (36.36) 125 (15.63%) p=.002211
31-45 336 335 09 (45%) 10(45.45) 345(43.13%) p-value is less
46-60 283 283 02 (10%) 2 (9.09) 285(35.63%) than .05
61-75 44 43 01(0.5%) 2 (9.09) 45(05.63%)
Overall 780 778 20(2.5%) 22(2.75%) 800 (100)
Table 3. Age Wise Distribution of Patients of ELISA and Rapid Test
HCV One-Step
Age wise distribution of patients ELISA (%) Rapid Test (%)
in ELISA and Rapid test Sensitivity 95.65% 95.24%
W RAPID TEST(+) MELISA(+) BETOTAL(%) SpelelClty 9974% 9974%
800 Positive Predictive
= Value (PPV) 91.67% 90.90%
Negative Predictive
gValue NPV) 99.87% 99.87%
345 . Table 4. Sensitivity Comparison of ELISA and Rapid
Screening Techniques for the Detection of HCV among
B Haemodialysis Patients when ELISA was taken as Gold
s s[] 9w H 2 2 H I Standard

19-30 AGE GROUP 31-45 AGE GROUP 46-60 AGE GROUP 61-75 AGE GROUP  ALL AGE GROUPS

Chart 3. Age Wise Distribution of Patients
of ELISA and Rapid Test
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RESULTS

A total of 800 blood samples from patients in the Department
of Microbiology and Haemodialysis Centre of Anugrah
Narayan Magadh Medical College, Gaya, Bihar and Associated
Hospital of Bihar were screened for anti-HCV antibody. The
overall prevalence of HCV was found to be 2.5%. The mean
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age of infected patients in the study group was 37.7 + 1.32
years (range 19 to 76 years). Seven hundred and Thirty
(91.25%) were male and Seventy (08.75%) were female. The
replacement donors were 600 (75%) and voluntary donors
were 200 (25%) as per [Table 1a]. The positivity amongst the
male population was 60% which was higher than the female
population 40%, but the difference was statistically
significant (p= 0.05) [Table 1] [Graph 1] [Chart 1].

Anti-HCV antibodies were positive in 20 (2.5%) patients
by ICT method, while 22 (2.75%) patients were positive by
ELISA method [Table 2] [Charts 2]. There was statistical
significance between ICT and ELISA methods for HCV
detection. Eight females were positive by both methods.
Remaining 62 samples were negative by both ICT and ELISA
methods. Anti-HCV antibodies were negative at extremes of
age such as below 19 years and above 75 years. The
prevalence of ELISA in HCV infection among haemodialysis
patients in this study was 2.75% [Table 2] [Charts 2].

In the 19 - 45 years’ age group 17 (85%) were positive by
ICT and 18 (81.81%) were positive by ELISA, while among 46
- 75 years, 3 (15%) were positive by ICT and 4 (18.18%)
were positive by ELISA (Table 3) (Charts 3).

Of the 800 samples tested, 2.75% were positive for HCV
by ELISA Test and 2.5% were positive by Rapid test [Table 2]
[Chart 2]. Considering the results of HCV ELISA test, the
sensitivity, specificity, PPV and NPV of ELISA were 95.65%,
99.74%, 91.67% and 99.87% respectively. The sensitivity,
specificity, PPV and NPV of Rapid test were 95.24%, 99.74 %,
90.90% and 99.87% respectively (Table 4).

DISCUSSION

In the present study, the number of male donors 730
(91.25%) were more than the number of female donors 70
(8.75%). Similar findings were observed by Rose et al and
Singh K et al.10.11 The present study showed that majority of
donors were replacement donors 600 (75%), while voluntary
donors were 200 (25%) which is similar to the other studies
done.1112 In India replacement donors constitute a major
group of blood donors, which is reflecting the lack of
awareness in the general population.*

It is well known that haemodialysis patients are at high
risk for development of HCV infection. The prevalence of HCV
infection varies greatly among various patients on
haemodialysis from different geographic regions. However,
the data on the prevalence of anti-HCV among Indian
haemodialysis patients remain scanty. In the present study,
the prevalence of HCV infection among haemodialysis
patients was found to be 2.75%. This is in accordance with
other studies, where the prevalence of HCV was 5.9% and
where the prevalence was 6.1%.13.14

Globally, detection and diagnosis of HCV infection are
mainly based on immunological assays, among which rapid
ICT kit and ELISA are most common and widespread
methods.15 An important problem encountered at this point
is the conflict between the results of two assays. This can be
resolved depending on the availability of suitable Kkits.
Generally, the sensitivity of the ELISA kits was good when
compared to the rapid immunochromatographic test (ICT)
kits. In terms of price the cost of ELISA kit was very high,
whereas the cost of ICT kit for HCV antibody detection was
much cheaper. The time needed for ELISA assay was more
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On the other hand, by using ICT kits the screening of the
specimens was done within 10 to 15 minutes only. So,
because of this less expensive and easy to handle and rapid
screening nature the rapid test kits became an alternative for
ELISA in blood banks.16

Since the introduction of screening assays for HCV
antibodies, major efforts had been made to increase the
diagnostic accuracy of the assays. The major concern in using
rapid ICT is their variable degree of sensitivity and specificity.
An ideal rapid test would have a high degree of positive
predictive value and low degree of false negative result.15 Out
of the 800 samples, 20 (2.5%) were detected by the rapid ICT
for anti-HCV antibodies. In the present study, ELISA was
considered as the gold standard to document HCV infection.
Results of this study showed that the sensitivity of the rapid
ICT kit was low (95.24%) compared to the specificity,
(99.74%) positive predictive value (90.90%) and negative
predictive value (99.87%), which were significantly high.

A high prevalence of HCV (21%) co-infection and lower
prevalence of chronic HBV infection (4.3%) and HIV (1.8%)
co-infection were found among newly diagnosed patients
with pulmonary TB in Georgia. The most prevalent HCV
genotype among newly diagnosed patients with TB was type
1b (45%); HCV genotypes 2a/2c, 2a and 3a were less
common among patients with TB. We also found that
prevalent HCV co-infection was independently associated
with IDU, current smoking and HBV co-infection.17-22

An additional positive sample detected by ELISA for HCV
antibodies in the present study could be due to the short
incubation period of the ICT. Characteristically, short
incubation tests do not detect low affinity or low
concentration of antibodies as compared to the classic type of
immunoassays, which employ longer incubation time
allowing reaction to proceed to completion.23 Few studies
have examined the impact of HCV infection on incident
hepatotoxicity during anti-TB treatment.17-23 There has been
concern that underlying chronic liver disease caused by viral
hepatitis increases the risk of first-line anti-TB drug-induced
hepatotoxicity.

CONCLUSION

In conclusion in the present study the sensitivity, specificity,
PPV and NPV of ELISA were 95.65%, 99.74%, 91.67% and
99.87% respectively. The sensitivity, specificity, PPV and NPV
of Rapid test were 95.24%, 99.74%, 90.90% and 99.87%
respectively. An ideal rapid test is a boon in time-saving
situations like dialysis. Since HCV screening by a rapid test is
easier, time saving can be easily performed by any trained
heath care worker at any time of need. It can definitely be
preferred as a screening test not only before haemodialysis,
but also for any other emergency surgery. It is cost effective
also. Hence, we conclude that HCV screening can be
preferably done by a rapid test followed by a supplemental
ELISA and polymerase chain reaction.
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