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Article Information  ABSTRACT 
Received: 26th September 2022   Background: The prevalence of blood screening assays for hepatitis C infection among blood donors 

remains comparatively low in line with WHO guidelines, especially when compared to developing nations. 

Various methodologies, such as ELISA, immunochromatography assays, RIBA, HCV RNA PCR, and 

CLIA, are employed to detect anti-HCV IgG antibodies in all patients with HCV infection. However, there 

is a significant scarcity of comparative data available regarding the evaluation of HCV infection screening 

among CLIA, ELISA, and RDT methods in their ability to detect anti-HCV antibodies effectively. This gap 

in knowledge highlights the need for further research and analysis in this critical area of healthcare. In this 

study we evaluate the technical performance between ELISA, CLIA and RDT in detection of HCV 

infection. Materials and method: A cross-sectional study was carried out, involving 70 blood donor 

samples. Subsequently, the samples were subjected to screening for Anti-HCV antibodies using three 

different methods: RDT, CLIA, and ELISA. The results obtained from these screenings were duly recorded. 

Results:  Among the 70 patients included in the study, 63 (90%) were male, and 7 (10%) were female. The 

following performance metrics were calculated for each method where CLIA shows 100% sensitivity, 

Specificity 98%, PPV 100%, NPV 98.9%, Accuracy 100%, Kappa coefficient 0.932, p-value <0.001, in 

case of ELISA: Sensitivity 97.6%, Specificity 99.2%, PPV 100%, NPV 97.1%, Accuracy 99%, Kappa 

coefficient 0.97, p-value <0.001. followed by RDT: Sensitivity 89%, Specificity 87.9%, PPV 100%, NPV 

90.2%, Accuracy 96%, Kappa coefficient 0.59, p-value <0.001. These results provide valuable insights into 

the performance of each method in screening for HCV antibodies, with CLIA and ELISA demonstrating 

higher sensitivity, specificity, and overall accuracy compared to RDT. Conclusion: In conclusion, the study 

suggests that the CLIA screening method for detecting HCV infections is considered superior to both ELISA 

and RDT in a Tertiary care center. 
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INTRODUCTION 
According to World Health Organization (WHO) Blood 
screening assay for hepatitis C infection in blood donors still 
remains low when compared to developing countries. 
Prevalence of infection and transfusion of HCV infection 
through blood remains high, with death mortality rate of HCV 
infection 78% in developing countries [1]. WHO framed many 
rules to ensure safe access and to provide sufficient blood 
supplies to patient who in need of blood through proper 
transfusion practices in India [2]. In developing countries when 
the blood screening assay test found positive for Hepatitis B, 
Hepatitis C, HIV, Syphilis and Malaria, the donor blood sample 
is discarded [3]. The blood units donated by the healthy and 
asymptomatic patient with screening test positive have increased 
risk of transmitting infection through blood and blood products 
[4].  Detection of anti-HCV IgG antibodies in all HCV infection 
patient   can be identified by many methods like Enzyme linked 
immunosorbent assay (ELISA), immunochromatography assays 
and recombinant immunoblotting assay (RIBA) and HCV RNA 
polymerase chain reaction (PCR) and Chemiluminescence 
immunoassay [5]. CLIA is advanced diagnosed screening 
method used for screening large volume of HCV infection in 
blood donors, for anti-HCV antibodies detection [6]. In this 
method they showed good reliability, easy random assay 
screening, precision and technical simplicity of full automation 
[7]. Many previous studies show CLIA method has high 
specificity and positive predictive value when compared with 
ELISA in detecting HCV infection, due to high sensitivity and 
specificity value CLIA is used more frequently than ELISA in 
India [8]. Comparative data regarding evaluation of HCV 
infection screening among CLIA, ELISA and RDT in detecting 
anti-HCV antibodies is minimal.  In this study we evaluate the 
technical performance between ELISA, CLIA and RDT in 
detection of HCV infection. 
 
MATERIALS AND METHOD 
A cross sectional study was conducted in Sree Balaji Medical 
College and Hospital at Department of Transfusion medicine for 
a period of 3 months from June 2022 to August 2022.  A total of 
70 blood donor samples were collected in plain vacutainers. 
Demographic details and consent were documented from all 
donors following the collection. The study design was approved 
by institutional ethical committee at Bharath University of 
Medical Sciences (Ref.No.002/SBMCH/IHEC/2022/1612). The 
collected samples underwent screening for HCV infection, and 

Anti-HCV antibody screening was conducted using three 
different methods: RDT, CLIA, and ELISA. The results 
obtained from these screenings were duly recorded for analysis 
and evaluation. 
 
CLIA for HCV was conducted using the ELECTRATM HCV 
Ab CLIA method, which is provided by Qualpro Diagnostics, a 
division of Tulip Diagnostics (P) Ltd. ELISA for HCV was 
performed using the 3rd generation HCV Microlisa kit from 
J.Mitra Diagnostics. The RDT for HCV utilized the Standard Q 
Ultra-Dot HCV method developed by SD BIOSENSOR 
HEALTH CARE PVT. LTD. 
 
The correlation between the results obtained from these different 
testing methods (RDT, CLIA, and ELISA) is a critical aspect of 
the study and may provide valuable insights into the 
effectiveness of each method in detecting HCV antibodies. 
 
 Inclusion Criteria: 
a. Blood donors selected between 18-40 years for the study.  
b. Blood samples taken for the study after informed consent 

from the donors 
Exclusion Criteria:  
a. Donors with a medical history of conditions such as 

Diabetes Mellitus (DM), Hypertension (HTN), and 
coronary artery disease (CAD) were excluded from the 
study 

b. Donors less than 18 years and more than 40 years were 
excluded from the study. 

c. Donors with history of trauma, burns, pregnancy and post-
surgery less than 6 months were excluded from the study 

 
STATISTICAL ANALYSIS 
Validity for RDT and CLIA and ELISA was noted with 
sensitivity and specificity. Kappa co-efficient was calculated 
between the values in 3 methods. Cohen’s kappa coefficient (k) 
was calculated using a free tool available from Graph Pad 
software website. A p-value <0.001 was considered as 
statistically significant and comparison was done among the 
three methods. 
 
RESULTS 
Among 70 patients 63 (90%) were male and 7 (10%) were 
female (table no 1). RDT, ECLIA and ELISA were done for all 
70 samples irrespective of the sex of patient.  HCV antibodies 
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screening was done with all the three methods. Sensitivity, 
specificity, PPV, NPV, accuracy and kappa coefficient were 
calculated (table no 2). CLIA showed 100%, 95%, 100%, 
98.9%, 100%, 0.964 and <0.001 Sensitivity, specificity, PPV, 
NPV, accuracy and kappa coefficient. ELISA had 97.6%, 
99.2%, 100%, 97.1%, 99%, 0.97 and <0.001 Sensitivity, 
specificity, PPV, NPV, accuracy and kappa coefficient. RDT 
had 89%, 87.9%, 100%, 90.2%, 96%, 0.59 and <0.001 
respectively 

Table 1: Age categorization of blood donors 
Age Groups Number of Blood Donors % 
18 – 20 years 13 15.90 
21 – 30 years 12 31.40 
31 – 40 years 35 50.40 

Total 70 100 
Mean ± SD   

 
Our findings demonstrated that anti-HCV, CLIA by ECiVitros 
showed better sensitivity than corresponding RDT 
(Sensitivity100% versus Sensitivity 88% respectively. Kappa 
co-efficient was also computed to observe to what extent the 
reading of two different methods (RDT and ECLIA) for anti-
HCV agreed beyond which we would expect by chance alone. 
Strength of agreement for anti-HCV were substantial. All results 
were documented according to the kit manufacturers’ directions. 
In our study CLIA showed 100%, 95%, 100%, 98.9%, 100%, 
0.964 and <0.001 Sensitivity, specificity, PPV, NPV, accuracy 
and kappa coefficient. ELISA had 97.6%, 99.2%, 100%, 97.1%, 
99%, 0.97 and <0.001 Sensitivity, specificity, PPV, NPV, 
accuracy and kappa coefficient. RDT had 89%, 87.9%, 100%, 
90.2%, 96%, 0.59 and <0.001 respectively. 
 
DISSCUSSION 
HCV infection is transmitted through Blood and body fluids to 
others [9]. Chronic hepatitis and hepatocellular carcinoma is 
caused by chronic HCV infection [10]. HCV infection has good 
response early treatment. HCV infection can be detected by 
Clinical signs and laboratory investigations [10]. The HCV virus 
has core with an envelope, E1 and E2 regions with the 
nonstructural regions [11].  For the identification of anti-HCV 
antibodies many techniques and variable tests are available with 
increased sensitivity and specificity [12]. Third-generation tests 
like CLIA, ELISA, RDT for testing anti-HCV includes 
reconfigured core and NS3 antigens and an additional antigen 
(NS5), which reduces the time for detection of antibody to an 

average of 7-8 weeks after infection with a good sensitivity and 
specificity for the tests [13]. But false positivity rate has also 
increased with the entire third generation test [14].  
 
Table 2: Enumerating the sensitivity, specificity and cohen 
kappa coefficient and p value for RDT, ELISA and CLIA 

Tests 
RDT (Anti-

HCV) 
CLIA (Anti-

HCV) 
ELISA (Anti-

HCV) 
True Positive 2 0 1 
True Negative 64 69 68 
False Positive 2 1 1 
False Negative 2 0 0 
Sensitivity % 89% 100% 97.6% 
Specificity % 87.9% 95.6% 99.2% 
PPV % 100% 100% 100% 
NPV % 90.2% 98.9% 97.1% 
Accuracy % 96% 100% 99% 
Cohens kappa 
coefficient 

0.59 0.964 0.97 

p-value <0.001 <0.001 <0.001 
 
RDT method is consider one of the screening methods for HCV 
infection in detecting anti HCV antibodies due to faster, easy 
availability of antibodies and easy resource availability in 
developing countries like India [15]. Molecular virological 
techniques play a key role in diagnosis and monitoring of 
treatment for HCV. Because it is difficult to cultivate the virus 
in cell culture, molecular techniques were instrumental in first 
identifying HCV, making it one of the first pathogens to be 
identified by purely molecular methods [16]. CLIA (NAT) is 
considered the ‘gold standard’ for detecting active HCV 
replication [17]. HCV NAT is extremely useful in establishing 
the diagnosis of acute HCV infection, since RNA is detectable 
as early as 1 week after exposure via needle-stick or blood 
transfusion and at least 4-6 weeks prior to seroconversion as 
demonstrated in a number of transmission settings [18]. The 
diagnosis of HCV infection is established with antibody 
screening followed by NAT for HCV RNA for confirmation as 
well as for follow-up of patients on treatment. Viral load 
assessment at baseline is also critical for determining response 
kinetics during therapy [19]. Comparison between ELISA and 
CLIA for the detection of Hepatitis C virus Ab. Sensitivity of 
ELISA was 94.07%, while the sensitivity of CLIA was 96.66% 
[20]. Their results also suggest that CLIA early detected the 
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infection of HCV as compared to ELISA. CLIA's dynamic range 
is improved beyond ELISA with better linearity and 
discrimination of signal. While ELISA cannot read higher than 
3.0 O.D [21]. Thus, requiring sample dilution, CLIA can read a 
dynamic range of 106 or 107 significantly increasing assay 
linearity and reducing overflow [22]. At the manufacturer's 
cutoff value of 10 AU/mL, sensitivity was 73.3% and 76.7% and 
specificity was 92.2% and 100% for IgM and IgG antibodies for 
CLIA [23]. 
 
In our study we compare the result of RDT with, CLIA and 
ELISA result. In the study 70 patients 63(90%) were male and 
7(10%) were female. The maximum number of patients 
belonged to 31-40 years age group [Table/Fig-1]. RDT had 89%, 
87.9%, 100%, 90.2%, 96%, 0.59 and <0.001 Sensitivity, 
specificity, PPV, NPV, accuracy and kappa coefficient.  
 
In our study sensitivity 100% and specificity of 98.9% for anti-
HCV screening by CLIA and ELISA performed by when 
compared with S.B Lin and Zheng study they had sensitivity 
100% and specificity of 98.9% and coefficient of 0.964 and p 
value <0.001 for anti-HCV screening and CLIA performance in 
the result having more sensitivity like in our study. Both results 
were compatible with the results [24]. There was no negative 
result in HCV screening by CLIA. RDT showed 4 negative 
results in HCV screening, from this we infer that RDT has less 
specificity when compared to CLIA for screening anti HCV. 
Assay screening by RDT alone in blood donors may result in 
false positive result it has to be cross checked with CLIA and 
ELISA method.  
 
Rao et al. [25] in his study showed high specificity, sensitivity 
and p value in detecting against hepatitis C antibody screening 
with 100%, 95.6%, 100% kappa coefficient and p value <0.001 
in CLIA and ELISA which was compatible with our study in 
CLIA and ELISA screening method. In absolute titer values 
reporting there was difference observed between CLIA and 
ELISA in generating lower antibody titers reports and CLIA 
showed the best result, faster result, low turnaround time than 
ELISA, due to variation in the standard calibrators used in each 
assay. Hence both methods are reliable in detecting anti HCV 
titer. Among all the three CLIA as more sensitivity and 
specificity in screening the anti HCV antibody. It was also 
noticed that if cut off/OD was high for the tests by CLIA and 
ELISA then the results were reactive by RDT method too. In 

Malhotra et al, in ELISA shows high OD level in ELISA but in 
both RDT showed negative or nonreactive result in the study 
which was compatible with our study [26]. Ideal anti HCV 
screening method CLIA show high degree of PPV and low 
degree of false negative results since CLIA is consider best 
method in screening. It is advisable to confirm the discrepant 
results by other specific tests.  
 
Now a day CLIA has advantages over other test method in 
screening anti HCV with high reliable, precise, technically 
simple, short turn-around time, high-speed throughout and fully 
automated which is a great advantage particularly in high 
volume hospital laboratories and moreover, CLIAs have 
improved specificity and greater positive predictive value than 
conventional EIAs. As ELISA is typically performed in 
microtiter plates, and it is recognized that there may be some 
“splashing” of sample from one well to another, which can 
interfere test results. In contrast, in CLIA each test is performed 
in a separate reaction cell, making contamination of samples 
much less likely. Though in our study there was inter-sample 
variation or discrepant value, but considering the benefits of ease 
of performance and rapid turn-over time while maintaining a 
high concordance with ELISA make CLIA an attractive choice 
for routine screening for Anti-HCV antibody. 
 
Limitations of the study  
Since study duration is 3 months and the sample number are 
limited. 
 
Ethical issues 
The research followed the tents of the Declaration of Helsinki. 
The Ethics Committee of Bharath   University of Medical 
Sciences approved this study. The institutional ethical 
committee at Bharath University of Medical Sciences approved 
all study protocols (Ref. No. 002/SBMCH/IHEC/2022/1612). 
Accordingly written informed consent taken from all donor 
participants before any intervention. 
 
CONCLUSION 
CLIA screening method for detecting HCV infections 
considered superior in our study when compared with ELISA 
and RDT in a Tertiary care center. CLIA is considered more 
rapid and easily usable method than ELISA. According to our 
study feasibility of CLIA are safe and best methods for blood 
screening, among blood donors in developing countries. 
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