
Sir,

 Expanding voluntary counselling and testing for 
HIV  in a variety of health care settings calls for a 
simple and effective testing strategy. Several rapid and 
easy to perform non ELISA assays demonstrating a 
good level of sensitivity and specificity are available to 
circumvent the limitations of using conventional ELISA 
and Western blot assays1,2. A major advantage of rapid 
tests is the ability to use them in serial and parallel 
testing algorithms on a single specimen collected from 
the patient. However, parallel testing algorithms (where 
two tests are performed simultaneously) are about 2.5 
times higher in terms of cost when compared to that of 
serial testing3. Hence, parallel testing is generally not 
recommended. We evaluated the sensitivity, specificity 
and predictive value of three indigenous rapid and 
three ELISA kits in a two step testing algorithm that 
uses a combination of two different tests in series. The 
predictive values at HIV prevalence rates of 1, 5 and 20 
per cent in the population were calculated. 

 The study was performed between 2005 and 2006 
with 150 known HIV-positive and 150 HIV-negative 
serum samples obtained from individuals attending 
the HIV/TB clinic at Tuberculosis Research Centre 
(TRC), Chennai, India. The study was approved by 
the Ethics Committee of the centre. Written informed 
consent was obtained from all study participants. HIV 
positivity was confirmed using the HIV Western Blot 
kit (J. Mitra & Co., New Delhi, India) having high 
performance characteristics (100% sensitivity & 100% 
specificity) similar to the FDA approved kit (HIV 
Blot 2.2, Gene labs, Singapore)4. Six aliquots of each 
serum sample were prepared, coded and randomized. 
The study was performed in a blinded fashion. The 
samples were tested with three indigenous HIV rapid 
test kits, namely, Combaids-RS HIV-1/HIV-2 (Span 
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Diagnostics, Surat, India), HIV Tridot (J. Mitra & 
Co.) and Pareekshak HIV 1/2 Spot (Bhatt Biotech, 
Bangalore, India), and three indigenous ELISA kits, 
namely, Enzaids HIV 1+2 ELISA (Span Diagnostics), 
Microlisa HIV 1/2 (J. Mitra & Co.) and Pareekshak 
HIV 1/2 ELISA (Bhatt Biotech), frequently used in 
private and government laboratories in India, both 
singly and in series. A sample was considered positive 
if it was positive in both the tests. A negative sample by 
the first test was not retested. 

 The sensitivity and specificity of the rapid tests 
used ranged from 98-100 per cent and 96-100 per cent 
respectively, while the sensitivity and specificity of the 
ELISA kits employed ranged from 99-100 per cent 
and 93-100 per cent respectively. False positivity in 
ELISA may occur in a number of conditions including 
TB, rheumatoid arthritis and leprosy because of cross-      
reactive antibodies5. Though specificity of ELISA kits 
have improved over time, rapid tests used in this study 
performed better, as reported by others6-8. Although 
two of the kits used (HIV-1 Tridot and Microlisa 
HIV 1/2) demonstrated 100 per cent sensitivity and 
specificity, the performance in the field on large 
number of samples could be different, and therefore, 
it would be desirable to confirm a positive result with 
a second test before reporting HIV positivity. All the 
rapid-rapid combinations performed very well (100% 
specificity and 96-100% sensitivity) as did some of the 
ELISA-rapid combinations tested (Table). 

 We determined the impact of the different pre-test 
probabilities of HIV prevalence on the performance 
of these assays. The positive and the negative 
predictive values (PPV and NPV) of individual kits 
were determined for an HIV prevalence rate of 1 per 
cent (seen in many districts of India in the general 
population)9, and 5-20 per cent (observed among 
tuberculosis patients)10,11. The clinical utility of PPV 
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is its ability to determine the likelihood that a positive 
rapid/ELISA test is a true positive. The negative 
predictive values were found to be close to 100 per 
cent for each of the kits but the positive predictive 
values were variable across different prevalence rates 
and were lower for ELISA compared to rapid tests. 
However, most of the serial combinations evaluated 
demonstrated high sensitivity, specificity and PPV.

 To conclude, we identified several two step rapid 
HIV testing algorithms that provide good cumulative 
sensitivity (96.6-98.6%) and specificity (100%), and 
high positive and negative predictive values. These 
simple serial algorithms may be used to obtain HIV 
test results the same day and are therefore ideal for use 
in settings like TB clinics or Primary Health Centers 

in resource-poor countries. Besides providing quick 
and accurate diagnosis for HIV infection, the strategy 
offers cost savings over parallel testing algorithms as 
well as over algorithms that recommend three tests in 
series. The wider use of rapid tests could play a major 
role in reducing drop-outs from post-test counselling 
by providing results on the same day and thus improve 
the efficiency of HIV testing centres.
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Table. Sensitivity, specificity and predictive values of ELISA/rapid tests singly and in series

Assay Sensitivity %
(95% CI)

Specificity  %
(95% CI)

PPV for 
prevalence 
rate  of 1%

PPV for 
prevalence 
rate of 5%

PPV for 
prevalence 
rate of 20%Test 1 Test 2

HIV Tridot 100 100 100 100 100

Combaids-RS HIV-1/HIV-2 98
 (95.8 -100)

96 
(92.8-99.1)

19.8 56.3 86

Pareekshak HIV-1/2 Spot 98.6
 (96.7-100)

100 100 100 100

Microlisa HIV 1/2 100 100 100 100 100
Enzaids HIV 1+2 ELISA 100 93.3 

(89.2-97.3)
13.1 44 78.9

Pareekshak HIV-1/2 ELISA 99.1 
(97.5-100)

96.2
 (93.1-99.3)

20.8 57.8 86.7

Microlisa HIV 1/2 HIV Tridot 100 100 100 100 100

Microlisa HIV 1/2 Combaids-RS HIV-1/HIV-2 98 
(95.7-100)

100 100 100 100

Microlisa HIV 1/2 Pareekshak HIV-1/2 Spot 98.6 
(96.7-100)

100 100 100 100

Enzaids HIV 1+2 ELISA HIV Tridot 100 100 100 100 100
Enzaids HIV 1+2 ELISA Combaids-RS HIV-1/HIV-2 98 

(95.7-100)
99.8 

(99.1-100)
83.2 96.3 99.2

Enzaids HIV 1+2 ELISA Pareekshak HIV-1/2 Spot 98.6
 (96.7-100)

100 100 100 100

Pareekshak HIV-1/2 ELISA HIV Tridot 99.1 
(97.5-100)

100 100 100 100

Pareekshak HIV-1/2 ELISA Combaids-RS HIV-1/HIV-2 97 
(94.2-99.7)

99.9 
(99.3-100)

90.7 98.1 99.6

Pareekshak HIV-1/2 ELISA Pareekshak HIV-1/2 Spot 97.6 
(94.5-100)

100 100 100 100

HIV Tridot Combaids-RS HIV-1/HIV-2 98 
(95.8-100)

100 100 100 100

HIV Tridot Pareekshak HIV-1/2 Spot 98.6 
(96.7-100)

100 100 100 100

Combaids-RS HIV-1/HIV-2 Pareekshak HIV-1/2 Spot 96.6 
(93.7-99.5)

100 100 100 100

PPV, Positive predictive value; C.I, Confidence Interval

 SWAMINATHAN et al: RAPID TESTING ALGORITHMS FOR HIV 773

[Downloaded free from http://www.ijmr.org.in on Tuesday, May 2, 2017, IP: 14.139.190.210]



Soumya Swaminathan*‡, L. Antony*

P. Venkatesan**, Luke Elizabeth Hanna* 
B. Angayarkanni*, C. Ponnuraja**

Jim Robin*, K. Lucia Precilla* &
Ranjani Ramachandran†

*Division of HIV/AIDS
**Departments of Statistics &

†Bacteriology, Tuberculosis Research Centre
Mayor V.R. Ramanathan Road, Chetput

Chennai 600 031, India
‡For correspondence:

doctorsoumya@yahoo.com

References

1. Branson BM. Point-of-care rapid tests for HIV antibody. J Lab 
Med 2003; 27 : 288-95.

2. Kassutto S, Rosenberg ES. Rapid HIV-1 testing. Point of care: 
J Near-Patient Test Technol 2004; 3 : 123-9.

3. Koblavi-Dème S, Maurice C, Yavo D, Sibailly ST, Guessan N, 
Kamelan-Tano Y, et al. Sensitivity and specificity of human 
immunodeficiency virus rapid serologic assays and testing 
algorithms in an antenatal clinic in Abidjan, Ivory Coast. 
J Clin Microbiol 2000; 39 : 1808-12. 

4. Lakshmi V, Ponamgi SPD. Evaluation of an indigenous 
Western Blot kit for human immunodeficiency virus. Indian J 
Med Microbiol 2002; 20 : 200-5.

5. Kashala O, Marlink R,  Ilunga M, Diese M, Gormus B, Xu 
K, et al. Infection with human immunodeficiency virus type 
1 (HIV-1) and human T-cell lymphotropic viruses among 
leprosy patients and contacts: Correlation between HIV-1 
cross reactivity and antibodies to lipoarabinomannan. J Infect 
Dis 1995; 171 : 502-4. 

6. Kannangai RS, Ramalingam S, Pradeep kumar S, Damodharan 
K, Sridharan G. Hospital based evaluation of two rapid human 
immunodeficiency virus antibody screening tests. J Clin 
Microbiol 2000; 38 : 3445-7.

7. Palmer CJ, Dubon  JM, Koenig E, Perez E, Ager A, Jayaweera 
D, et al. Field evaluation of the determine rapid HIV 
diagnostic test in Honduras and the Dominican Republic. 
J Clin Microbiol 1999; 37 : 3698-700. 

8. Ray CS, Mason PR, Smith H, Rogers L, Tobaiwa O, 
Katzenstein DA. An evaluation of dipstick-dot immunoassay 
in the detection of antibodies to HIV-1 and 2 in Zimbabwe. 
Trop Med Int Health 1997; 2 : 83-8.

9. National AIDS Control Organization. HIV/AIDS 
epidemiological surveillance and estimation report for the 
year 2005. New Delhi: NACO, Ministry of Health & Family 
Welfare, Government of India; 2006.

10. Ramachandran R, Datta M, Subramani R, Baskaran G, 
Paramasivan CN, Swaminathan S. Seroprevalence of human 
immunodeficiency virus (HIV) infection among tuberculosis 
patients in Tamil Nadu. Indian J Med Res 2003; 118 : 147-51.

11. TB India 2008. Available at: www.tbcindia.org, accessed on 
July 22, 2008.

774 INDIAN J MED RES, DECEMBER 2008

[Downloaded free from http://www.ijmr.org.in on Tuesday, May 2, 2017, IP: 14.139.190.210]

mailto:doctorsoumya@yahoo.com
http://www.tbcindia.org

