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Abstract  

This was a prospective study that assessed field performance of the INSTI HIV-1/-2 antibody test 

(INSTI test) in two antenatal clinics in South Africa (SA). INSTI test was evaluated against rapid 

tests used at these clinics, and pooled nucleic acid amplification testing (NAAT) performed for 

individuals with negative rapid tests.  

386 pregnant women were enrolled; 334 (86.5%) with negative results on the screening rapid test, 

and 52 (13.5%, 95% confidence interval [CI]: 10.2 – 17.3%) with positive results on screening and 

confirmatory rapid tests. INSTI test yielded the same results as other rapid tests in all participants, 

thus showing a 100% sensitivity (95% CI: 93.2 – 100.0%) and specificity (95% CI: 98.9 – 

100.0%). Pooled NAAT was performed for 290 participants who had negative rapid tests, and 

yielded negative results in all pools. These data show excellent field performance of the INSTI 

test, and highlight that this test can be implemented at SA clinics.  
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Introduction 

HIV diagnosis forms a crucial part of the 90-90-90 strategy as this strategy aims to diagnose 90% 

of all HIV-infected individuals, have 90% of them on antiretroviral therapy (ART), and to have 

HIV viral load (VL) suppression in 90% of those receiving ART [1]. Serology assays such as rapid 

tests and enzyme-linked immunoassays (ELISAs) are commonly used for diagnosis of HIV 

infection in adults. However, molecular assays are used in some instances such as screening for 

early HIV infections. The use of ELISAs and molecular assays is mostly limited to the laboratories 

[2, 3]. Rapid HIV tests are commonly used for diagnosis of HIV infection in low resource settings 

as they are available for use at the point-of-care (POC) facilities, and are cheaper and easier to use 

compared to laboratory-based assays. Unfortunately, rapid HIV tests have relatively lower 

sensitivity than ELISAs [4, 5]. As a result, some HIV-infected individuals are misdiagnosed by 

rapid tests, especially those with early HIV infection [6]. 

 

Antibodies are the last diagnostic marker of HIV to appear in the blood following exposure and 

infection. Even after their appearance they predominantly exist as antigen–antibody complexes 

owing to higher antigen load during early HIV infection. This makes antigen-bound antibodies 

difficult to detect until free antibodies appear later as the HIV VL decreases [7, 8]. Unfortunately, 

the addition of the p24 antigen to some rapid tests has only led to a slight improvement in 

sensitivity for HIV diagnosis [9].   

 

INSTI HIV-1/-2 Antibody Test (INSTI test), a Food and Drug Administration (FDA)–approved 

rapid test, is used for detection of HIV-1 and HIV-2 antibodies. It has been shown to have higher 

sensitivity for detection of HIV-specific antibodies even during early HIV infection compared to 



Page 4 of 12 
 

other rapid tests [10, 11]. Making an accurate diagnosis of HIV infection is important for 

management of an infected individual and interruption of further spread of HIV [1]. The aim of 

this study was to assess the field performance of the INSTI test by comparing this test with other 

rapid tests that were used at the SA POC facilities.  

 

Materials and Methods  

Study population 

This was a prospective study conducted in 2016 in two antenatal clinics in the Tshwane district of 

South Africa (SA), one based in the Pretoria City and the other in Mamelodi Township. Potential 

participants were pregnant women who were seeking HIV testing during their first antenatal care 

(ANC) visit. They formed a consecutive series, and were recruited during HIV counseling to be 

tested on the INSTI test (bioLytical Laboratories Inc., Richmond, Canada) in addition to the rapid 

tests used in the clinics as part of standard HIV testing service. Exclusion criteria included pregnant 

women who came for a follow-up ANC visit as they had already been tested for HIV at first visit, 

male participants, and those who refused HIV testing. The study was approved by the University 

of Pretoria’s Faculty of Health Sciences Ethics Committee (Protocol number–295/2015) and by 

Tshwane–Metsweding Region Research Ethics Committee (TMREC 2010/26). All participants 

provided written informed consent. 

 

HIV testing algorithm in South African POC facilities 

In South Africa, a serial testing strategy is employed for HIV testing at POC facilities, where a 

screening rapid test is performed first and its results are used to determine the need for further 
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testing. If the screening test is negative, then results are reported as HIV-negative, and no further 

testing is performed. However, if the screening test result is positive, confirmatory testing is 

performed on a different rapid test. A diagnosis of HIV infection is made if both screening and 

confirmatory rapid tests are positive. Testing on ELISAs is performed in cases of discrepant results 

between the screening and confirmatory rapid tests [12]. The rapid tests that were used in the 

clinics at the time of this evaluation were Advanced Quality HIV test (Intec Products Inc., Xiamen, 

China) for screening, and First Response HIV test (Premier Medical Corporation Private Limited, 

Gujarat, India) for confirmatory testing [13], and were both performed on finger-stick whole blood. 

HIV testing was performed by lay counselors who had received training for counseling and testing. 

All the counselors also received orientation on the use of the INSTI test. 

 

INSTI test evaluation and procedure 

INSTI testing was performed on finger-stick whole blood according to manufacturer’s 

instructions, while awaiting the results of the screening rapid test. Therefore, it was evaluated as 

part of the screening algorithm. The INSTI test employs immunofiltration (flow through) principle 

as opposed to most rapid tests, which use immunochromatographic (lateral flow) principle [14, 

15]. With INSTI testing, finger-stick whole blood is added into a vial containing sample diluent, 

then the mixture is applied to a testing cartridge, followed by addition of colour developer and 

clarifying solutions, respectively. The results are read 1 minute after addition of the sample diluent-

specimen mixture to the testing cartridge [14].  

Pooled NAAT among HIV-seronegative participants 

Roche COBAS AmpliPrep/COBAS TaqMan HIV-1 VL version 2 assay (Roche Diagnostics, 

Mannheim, Germany) was employed for pooled NAAT in a mini-pool of 5 samples, using 200 
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microlitres (μls) from each sample to constitute a 1 millilitre (ml) sample volume required for 

testing [6]. NAAT was only performed for individuals who had negative rapid HIV tests as the 

INSTI evaluation was conducted as part of a study that screened for early HIV infections. Those 

who tested positive on the screening rapid test received further testing on the confirmatory rapid 

test in accordance to the SA testing protocol mentioned above.  

 

Data analysis 

Positive results obtained from both Advanced Quality and First Response tests were considered 

true positives. Negative results obtained from the Advanced Quality test were considered true 

negatives. INSTI test results were compared to results obtained from the two rapid tests used at 

POC facilities and pooled NAAT. MedCalc statistical software 

(https://www.medcalc.org/calc/diagnostic_test.php) was used for computing 95% confidence 

intervals (CIs) for point prevalence estimates and assay performance parameters. 

 

Results 

There were 386 pregnant women enrolled in this study; 135 (35.0%) from the City-based clinic 

and 251 (65.0%) from the Township-based clinic. All the participants had testing performed on 

Advanced Quality and INSTI HIV tests. Three hundred and thirty-four (86.5%) participants tested 

negative on the Advanced Quality test, and all had negative results on the INSTI test as well. Fifty-

two participants were newly diagnosed with HIV infection (13.5%, 95% CI: 10.2 – 17.3%); they 

tested positive on the Advanced Quality and First Response tests, and were also positive on the 

INSTI test (Figure 1). All these participants were linked to care. The HIV prevalence distribution 

in this study was 10.4% (n = 14, 95% CI: 5.8 – 16.8%) and 15.1% (n = 38, 95% CI: 10.9 – 20.2%) 
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in the City-based and Township-based clinics, respectively. There were no discrepancies found 

among all rapid tests, and no indeterminate results were observed during the evaluation period. 

The INSTI test demonstrated 100% sensitivity (95% CI: 93.2 – 100.0%) and specificity (95% CI: 

98.9 – 100.0%) for detection of HIV antibodies (Table 1).  

 

Figure 1: Enrolment of study participants at the two South African antenatal clinics and serial HIV testing algorithm 

that was used in these clinics [12]. Advanced Quality test was used for screening for HIV infection, and First Response 

test was used for confirmation of all the positive screening test results. No further testing was done when screening 

test was negative. There were no indeterminate results observed during the INSTI evaluation period. ¥ = index test, * 

= 290 participants who had negative rapid test results were available for further testing on pooled nucleic acid 

amplification test (NAAT). 
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Table 1. Field performance of the INSTI rapid HIV test assessed at the two antenatal clinics 

INSTI HIV test results 

Neg Pos Sensitivity (95% CI) Specificity (95% CI) 

Neg (n = 334)a 334 0 – 100% (98.9–100.0%) 

Pos (n = 52)b 0 52 100% (93.2–100.0%) – 

Total 334 52 – – 

a All negative (Neg) samples were obtained from the Advanced Quality rapid test at the clinics.  
b All positive (Pos) results were obtained from the Advanced Quality and First Response rapid tests at the 

clinics.  

Pooled NAAT was performed for 290 participants who had negative rapid tests, it yielded negative 

results in all pools. Thus, INSTI and Advanced Quality tests also had 100% correlation with NAAT 

in these participants. Forty-four participants with negative rapid HIV tests were not available for 

NAAT as they were not seen for antenatal care on the same day of testing, and were lost to follow-

up. The cost of using the INSTI test in 2016 was about R83.60 (5.96 USD) compared to R5.20 

(0.37 USD) for the Advanced Quality rapid test, and R6.30 (0.45 USD) for the First Response 

rapid test. This high cost of the INSTI HIV test was closer to that of pooled NAAT, which was 

about R92.00 (6.56 USD). However, the costs of the rapid tests used in the clinics are probably 

based on discounted price negotiated by the government with the suppliers. 

Discussion 

This study assessed the field performance of the INSTI test in two SA antenatal clinics. There was 

an overall HIV prevalence of 13.5%, but this varied between the two study clinics. This is not 

surprising as variation in HIV prevalence has been observed among districts within one SA 
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province [16, 17]. The INSTI test demonstrated excellent field performance in this study as it had 

100% correlation with rapid tests used at POC facilities and pooled NAAT. INSTI testing provided 

parallel testing in this study, and highlights that this strategy is costly [18], as results obtained from 

the INSTI test were similar to those obtained from the screening rapid test. The excellent field 

performance of the INSTI test highlights that this test could be easily used by lay counselors at the 

SA POC facilities, and could be considered for home-based HIV testing. The ease of use of the 

INSTI HIV test by untrained, non-professional lay users at POC facilities has been reported 

previously [19]. In November 2018, the INSTI self-test became the first blood-based HIV test to 

be WHO prequalified [20]. A recent study that assessed the INSTI HIV self-test in Kenya reported 

an excellent performance of this test, showing that it is a viable option for HIV self-testing [21].  

 

The INSTI test provides results within 1 minute compared to most rapid tests whose results are 

only read in 15 minutes time interval or longer [14, 15, 22]. Therefore, the use of this test could 

simplify HIV testing at the POC facilities, and create more time that could be dedicated to other 

aspects of HIV management or prevention. The INSTI HIV kit comes with a calibrated capillary 

pipette that enables the exact measurement of blood needed for the test, and thus lessens the 

chances of using inadequate volume for testing [14]. 

 

Studies have shown that the INSTI test has higher sensitivity for detection of early HIV infection 

than other rapid HIV tests [10, 11], as it is able to detect anti-HIV-1 IgM antibodies during early 

HIV infection [22]. One study that compared performance of five rapid tests (including INSTI) on 

finger-stick whole blood and plasma observed that INSTI had higher sensitivity on finger-stick 

whole blood than other rapid tests [10]. Many SA studies have reported that some individuals with 
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HIV infection are misdiagnosed by the rapid HIV tests at the POC facilities [6, 23, 24]. This 

highlights a need to consider evaluation and use of highly sensitive rapid tests at the SA POC 

facilities. High cost was the only disadvantage of the INSTI test. The limitations of this study were 

that it had small sample size, was only conducted at antenatal clinics, and that early HIV infection 

could not be excluded in few participants who tested negative on rapid tests but were not available 

for NAAT.   

 

Conclusions 

This study showed an excellent field performance of the INSTI test, highlighting that this rapid 

test can be considered for use in SA POC facilities. Larger studies are needed for field evaluation 

of the INSTI test. There is a need to improve the accuracy of HIV diagnosis at POC facilities, 

particularly in HIV hyper-endemic areas. When this need is met, it could lead to improved 

assessment of the first 90 of UNAIDS 90-90-90 strategy.  
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