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ABSTRACT 

Early and accurate detection of HIV infection is essential for patient management and disease 

control. The primary methodology for HIV testing has shifted from enzyme linked 

immunosorbent assay (ELISA) to rapid diagnostic tests in recent years, especially in resource 

limited settings. The study correlate two new commercial serologic tests for HIV (ALTA rapid 

test reader RTR-1, CTK Biotech and HIV ELISA; GenscreenTM ULTRA HIV Ag-Ab). The 

sensitivity and specificity of the HIV tests were compared using unknown HIV status of 955 

specimens. The two different assays showed excellent sensitivity in the diagnosis of HIV 

infection (100%). Specificity in RTR was (100%), whereas it is (98.3%) in ELISA which 

indicates, ELISA given (1.7%) false positive results. Rapid test reader can be useful in the 

effective and economical screening method for HIV infection. However, rapid test reader is 

not a substitute for ELISA method 
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INTRODUCTION 

According to UNAIDS report 2018, in India 2.1 million people are living with HIV and only 

2 million people were known their status.(1) Compared to neighbouring countries, India has 

made good progress in reducing new HIV infections by a half since 2001.(2) Early knowledge 

of HIV status of an individual is the key for HIV prevention and therapeutic intervention. 

Enzyme linked immunosorbent assay (ELISA) is preferred and recommended screening 

technique in detection of HIV antibodies as marker of HIV exposure.(3) The intense of labour 

involved and the time-consuming factor of ELISA assay and also the requirement of technical 

expertise has urged researchers to do research to bring shift from an ELISA assay to other 

simple diagnostic tests particularly in resources constrained settings.(4)  

Emerging business setups on medical field has increased the burden on common man’s 

shoulder especially in developing countries. In India, doctors are now insisting on HIV tests 

for all surgery cases because patients are not willing to disclose their health problem before 

undergoing surgery. Tests are compulsorily done at all private hospitals so that doctors can be 

safe.(5) 

Ideally, testing for HIV, HBsAg and HCV should be mandatory for elective surgeries in 

particular, especially in areas where the diseases are prevalent. But it may not be cost- effective 

to do them routinely before surgery in most developing countries. In this scenario, researchers 

are pushed to do studies on cost effective and accurate ways for screening of infectious 

diseases. 

Some studies have reported the performance of rapid diagnostic tests and ELISA to be 

comparable.(6) Results from all these researches have raised the concern about the sensitivity 

and specificity of rapid diagnostic assays. But the correlation between HIV rapid test reader 

(RTR) results and the serologic detection of HIV p24 antigen and antibodies to HIV-1 and 

HIV-2 with a new-generation ELISA has not been investigated. (7–9) 

The rapid test reader (RTR) is designed to analyse and diagnose target disease by using existing 

consumer cameras of a laptop-computer or a tablet. The RTR is useable with numerous lateral 

immunochromatographic assays. The device has a programme that takes the image of rapid 

strips, crops the region of interest, and extracts the features from the control end test lines to 

classify the results as invalid, positive, or negative. 

The aim of the study was to analyse the diagnostic efficacy of RTR and its correlation with 

ELISA results in unknown HIV status of 955 serum samples in TechMed Laboratory, Chennai. 

MATERIALS AND METHOD 

The study was performed from August 21, 2018, to September 10, 2018, doing comparison of 

results obtained from ELISA and RTR. The rapid detection strips were read and the results 
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were interpreted by ALTA rapid test reader device. The study was conducted at the TechMed 

Laboratory, a leading hospital laboratory management service provider in Chennai, Tamil 

Nadu, India. 

The present study included 955 patient serum samples which were received from different 

hospital laboratory management sectors of TechMed. All the samples received were actually 

collected from patients for routine laboratory examination and not purposely for HIV testing. 

And hence, written informed consent from patient for HIV testing was not obtained. 

Screening for HIV was performed with a next generation ELISA (Genscreen TM ULTRA HIV 

Ag-Ab) and a RTR (ALTA rapid test reader RTR-1, CTK Biotech). The ELISA kit detects 

HIV p24 antigen and antibodies to HIV-1 and HIV-2 in human serum or plasma by enzyme 

immunoassay.  The ALTA rapid test reader is an image-analysis based qualitative/semi-

quantitative reader specifically designed to measure and interpret lateral flow immunoassay 

(immunochromatography) test results. The rapid test reader device has camera with its two-

dimensional CCD image sensor, which does not only scan the rapid test strip line-by- line, but 

also records a complete image of the test strip, which is not only an advantage in quantitative 

analysis, but also makes an optimal interpretation of the test results possible.  

Cut off values were used to define a positive ELISA result and RTR result. A cut off value of 

0.290 or more is consider a positive for ELISA and a cut off value of 15 or more is considered 

a positive for RTR. 

The statistical analysis was performed using IBM SPSS Statistics. The Pearson correlation 

coefficient (r) was calculated to evaluate the correlation between the results obtained by ELISA 

and rapid test reader. Furthermore, the sensitivity, specificity, false positive, and false negative 

for the detection of HIV infection by ELISA and rapid test reader were obtained, using the 

manually interpreted rapid test results (qualitative) as reference 

RESULTS AND DISCUSSION 

With ELISA reactivity defined as a cut off value of 0.290 or more, 929 (97.3%) samples tested 

negative by ELISA; all these samples also detected negative by RTR. 26 (2.7%) samples had 

a positive ELISA result. Of these 26 samples only 10 had a positive RTR result (r=0.804**). 

Table 1: Results on follow-up of all patients with a positive ELISA results (cut off >0.290) 

and a positive RTR results (cut off >15) 

Sample ELISA value RTR value HIV rapid result 

1 4.00 25.9 Positive 

2 3.68 24.0 Positive 

3 3.08 21.0 Positive 

4 2.88 26.8 Positive 

5 2.68 31.3 Positive 

6 0.43 15.3 Positive 
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7 2.24 23.9 Positive 

8 1.00 22.0 Positive 

9 0.48 16.0 Positive 

10 3.53 33.3 Positive 

11 0.30 3.40 Negative 

12 0.41 5.30 Negative 

13 0.41 4.00 Negative 

14 0.30 0.00 Negative 

15 0.32 6.90 Negative 

16 0.55 0.00 Negative 

17 0.37 2.30 Negative 

18 0.30 2.50 Negative 

19 0.32 0.30 Negative 

20 0.34 2.30 Negative 

21 0.36 0.00 Negative 

22 0.48 7.00 Negative 

23 0.34 0.20 Negative 

24 0.29 0.00 Negative 

25 0.31 0.30 Negative 

26 0.54 00.0 Negative 

Totally, 10 (1%) samples had an HIV infection confirmed by HIV rapid (qualitative) method. 

None of these samples tested negative by HIV RTR device. The sensitivity, specificity, false 

positive and false negative values for the detection of HIV infection by ELISA and RTR are 

provided in (Table.2). 

Table 2 Diagnostic accuracy of the ELISA and HIV RTR, with HIV rapid as reference 

method 

Test Sensitivity, % Specificity, % False Positive, % False Negative, % 

ELISA 100 98.3 1.7 0 

HIV RTR 100 100 0 0 

 

DISCUSSION 

Various studies proved HIV rapid testing is an effective test for the detection of HIV infection. 

In a study conducted in Netherlands, HIV rapid test was used to evaluate 1160 patients’ sample 

to test for HIV type 1 for quick clinical decision making, such as in needle-stick accidents. The 

test proved to be a simple and useful test with 99.6% specificity and 99.4 % sensitivity.(10) 

The rapid test used in the study as a reference method correlated efficiently with new generation 

ELISA and HIV rapid test reader and the test identified well the samples with a false positive 

ELISA result. 

All around the world, researches were done to find a substitute for HIV ELISA screening which 

is cost effective also. A study done in Santiago, Chile: to a total of 497 people, 153 with known 

HIV status and 344 people with unknown HIV status, were tested for HIV using both ELISA 

and oral rapid test to examine and compare specificity and sensitivity. In the end result, both 
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were statistically equal in specificity and sensitivity and also as an advantage oral rapid test 

provides quicker results, and does not require handling of or exposure to potentially hazardous 

blood products.(4) 

From the study conducted, we come to know that the rapid test reader also interprets results on 

quantitative basis. The results are given based on the colour intensity of the band that is present 

inside the strip. Also, the test provides some advantages like time consumption and cost 

effective and accurate results when compared with an ELISA screening. 

Studies shows that there are many critical factors affecting the diagnostic reliability of ELISA 

formats.(11) In a study conducted in Spain, the influence of sample cut off (S/CO) values by a 

4th-gen-ELISA with the false positive rate during the routine HIV diagnosis in a low HIV 

prevalence population was evaluated. Among the 30,201 HIV performed tests, 256 (0.85%) 

were positive according to ELISA interpretation (S/CO≥1) but only 229 (0.76%) were 

definitively HIV-1 positive after confirmatory or reference tests. The study concludes that the 

false positive rate is reduced when cut off increases.(12) 

In the present study also, the low cut off value defined for ELISA result interpretation affects 

the diagnostic accuracy. The sensitivity of the ELISA in screening the reactive samples is 

hundred percent but the specificity is affected. 

The present study also has some limitations. The reference method that is used is the rapid tri-

dot method. Although, test performers were properly trained, but the chances of human error 

in interpreting results remains.  

CONCLUSION 

The HIV RTR results showed adequate correlation with a standard new generation ELISA. 

Also, the study shows that very low cut off during HIV screening using Genscreen can result 

HIV negative after confirmation by RTR. And rapid test reader can be useful in the effective 

and economical screening method for HIV infection. However, rapid test reader is not a 

substitute for ELISA method. 
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