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Abstract

Introduction: Dual human immunodeficiency virus/syphilis rapid diagnostic devices can play an 

important role in prevention efforts. The field performance of the INSTI Multiplex HIV-1/HIV-2/

Syphilis Antibody Test (Multiplex) was evaluated.

Methods: Fingerstick whole blood was tested using the rapid test. A 4th generation HIV 

laboratory assay and treponenal-specific laboratory assays were used as reference. Rapid plasma 

reagin (RPR) was used to stratify treponemal results. Sensitivity and specificity were calculated.

Results: Overall, 274 patients participated. Sensitivity of the Multiplex for detection of HIV was 

98.8% (95% CI, 93.4%−100%) and specificity was 100% (95% CI, 98.1%−100%). Sensitivity for 

detection of syphilis antibodies was 56.8% (95% CI, 44.7%−68.2%) and specificity was 98.5% 

(95% CI, 95.7%−99.7%). Sensitivity for treponemal antibodies improved with increasing RPR and 

was 100% (95% CI, 78.2%–100%) among samples with RPR titers≥1:8.

Conclusions: The Multiplex showed excellent performance for detection of HIV antibodies and 

increasing sensitivity for detection of treponemal antibody with increasing RPR titer.
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1. Introduction

Despite a decrease in the number of new cases of human immunodeficiency virus (HIV) 

infection (Centers for Disease Control and Prevention), the rate of new syphilis cases in the 

United States is increasing (Centers for Disease Control and Prevention). Men who have sex 

with men account for the majority of new HIV and syphilis cases and the rate of HIV/

syphilis co-infection is also very high (Centers for Disease Control and Prevention). Syphilis 

infection can facilitate transmission and acquisition of HIV (Zetola and Klausner 2007). 

Novel diagnostic strategies for timely identification and treatment are needed to reduce the 

burden of those infections and reduce transmission.

Dual rapid assays are point-of-care tests that simultaneously detect antibodies for HIV and 

Treponema pallidum (TP), the organism that causes syphilis. They offer a convenient way to 

screen for both infections using one specimen and one test. Dual testing requires a single 

finger prick, which reduces patient discomfort, and may have the potential to reduce 

costs(Bristow et al. 2016). This could have significant applications in resource-limited areas, 

populations with high prevalence of both infections, antenatal screening and population 

targeted screening. Despite obvious advantages of these dual tests, to date there is no FDA-

approved dual device test for use in the United States.

The INSTI Multiplex HIV-1/HIV-2/Syphilis Antibody Test (BioLytical, Richmond, BC, 

Canada) is a new rapid point-of-care device for the detection of antibodies to HIV and 

Treponema pallidum and it has shown high performance in laboratory evaluations (Herbst de 

Cortina et al. 2016). The goal of this study was to evaluate the field performance of the 

INSTI Multiplex in a community clinical setting using laboratory-based reference tests, and 

to compare it to the performance of the currently used standard of care rapid screening 

assays for HIV and syphilis.

2. Methodology

2.1 Study population and setting:

Eligible participants were ≥18 years old who presented to four outpatient clinics of the 

AIDS Healthcare Foundation (AHF) in Los Angeles and in New York City between August 

2016 and December 2017. The clinics provide healthcare to patients with HIV infection and 

offer free HIV and sexually transmitted diseases testing. Participants gave oral informed 

consent for participation. A $25 gift card was given to all participants for their time.

2.2 Under evaluation assays:

The INSTI Multiplex is a single use, rapid flow-through in vitro qualitative immunoassay for 

the detection of antibodies to HIV-1, HIV-2 and TP in human whole blood, fingerstick 

blood, serum or plasma (bioLytical Laboratories Inc.). The test detects IgG antibodies to 

gp41 antigen (HIV-1), gp36 antigen (HIV-2) and p17 and p47 domains of TP. The test 

cartridge has three dots for result interpretation; one for the internal control, one for HIV and 

another for TP antibodies. The kit result does not differentiate between HIV-1 and HIV-2 

antibody detection. Test results can be read within one minute of inoculation with the 

specimen.
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Two rapid tests are currently used at AHF clinics for HIV and syphilis screening, the 

INSTI® HIV-1/HIV-2 Rapid Antibody Test (BioLytical, Richmond, BC, Canada) and the 

Syphilis Health Check (Diagnostics Direct, LLC, Stone Harbor, NJ, USA), respectively. The 

INSTI HIV test follows the same procedures as the INSTI Multiplex and contains the same 

HIV antibody targets. The Syphilis Health Check yields results in 10 minutes and detects 

TP-specific antibodies for p15, p17 and p44 domains of the Treponema pallidum (Trinity 

Biotect Plc.). Figure 1 shows the technical characteristics from the test package inserts of all 

the rapid tests used in the study.

Testing with each rapid test (INSTI Multiplex, INSTI HIV, and Syphilis Health Check) 

requires 50 μl of blood, which is equal to two drops of blood. Fingerstick whole blood was 

tested on each rapid test. Specimen collection and testing were performed by a trained 

counselor, according the manufacturer’s instructions.

A venipuncture specimen was also collected from each participant and serum was used to 

perform HIV and syphilis reference testing. Participant infection status for HIV was 

determined using a 4th generation assay. The Los Angeles sites used the Abbott 

ARCHITECT HIV Ag/Ab Combo (Abbott, Illinois, USA) and the New York sites the 4th 

generation ADVIA Centaur XP HIV-1/O/2 Antigen/Antibody (Siemens, USA). For syphilis, 

the infection status was determined using the TP particle agglutination (Serodia TPPA, 

Fujirebio Inc, PA) in Los Angeles sites and TP Enzyme Immunoassay (TPEIA; Bioplex 

2200, Bio-Rad Industries, California, USA) in New York. Rapid plasma reagin (RPR; Gold 

Standard Diagnostics, California, USA) was performed on TP positive specimens.

2.3. Data Analysis:

We extracted demographic information (gender, age) from patient medical records. Data 

from all sites were combined before analysis. A sample was considered positive for HIV, if it 

tested positive in either 4th generation HIV assay. Similarly, a sample was considered 

positive for TP antibodies, if it tested positive in either TPPA or TPEIA.

The sensitivity and specificity of the three rapid devices for the detection of HIV and TP 

antibody detection were calculated; in addition, sensitivity for TP antibody detection was 

stratified by RPR titer (Non-Reactive, 1:1–1:2, 1:4, ≥1:8). Concordance between the 

experimental device and the reference laboratory tests was calculated using Cohen’s kappa 

statistic. The exact binomial method was used to determine 95% confidence intervals (CI). 

Data analysis was conducted using the IBM SPSS version 22. The two proportion z-test was 

used to assess difference in sensitivity in syphilis detection between the two rapid tests for 

TP detection. A result was considered significant, when the p value was less than 0.05.

2.4. Human Subjects Review approval

The study was approved by the UCLA Institutional Review Board with IRB# 16–000489.

3. Results

In total, 274 patients (244 men, 30 women) participated in the study, 98 patients from New 

York and 176 patients from Los Angeles sites. Among the participants, 82 patients had 

Stafylis et al. Page 3

Diagn Microbiol Infect Dis. Author manuscript; available in PMC 2020 November 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



detectable HIV antibodies and 74 had antibodies for TP on reference tests. Among those 

positive for TP, 58 participants had reactive RPR (titer range = 1:1 – 1:512) with 15 with an 

RPR titer ≥1:8. No rapid tests gave invalid results.

3.1. Performance of the INSTI Multiplex

Sensitivity for HIV antibodies was 98.8% (95% CI 93.4 – 99.9%) and specificity was 100% 

(95% CI, 98.1 – 100%). Sensitivity for TPantibodies was 56.8% (95% CI, 44.7% – 68.2%) 

and specificity 98.5% (95% CI, 95.7 – 99.7%). Table 1 summarizes the performance of the 

INSTI Multiplex. Sensitivity among TP-reactive specimens varied based on the RPR titer, 

ranging from 25% (95% CI, 7.3 – 52.4%) in samples where RPR was non-reactive to 100% 

(95% CI, 78.2% - 100%) when the RPR titer was ≥1:8 [Table 2]. There were 8 patients 

positive for HIV infection with positive TP antibodies and RPR titer≥1/8. The agreement 

between the HIV rapid component and the reference laboratory assay was 100%(8/8). 

Similarly, for TP antibody detection.

3.2. Performance of the INSTI HIV

The performance of the INSTI HIV was identical to the HIV component of the INSTI 

Multiplex (Table 1). Sensitivity for HIV antibodies was 98.8% (95% CI, 93.4 – 99.9%) and 

specificity was 100% (95% CI, 98.1 – 100%). There was only one false negative result.

3.3. Performance of the Syphilis Health Check and comparison with the INSTI Multiplex

Sensitivity for TP- specific antibodies was 73% (95% CI: 61.4% - 82.6%) and specificity 

97% (95% CI, 93.6 – 98.9%) [Table 1]. Among TPPA reactive specimens, sensitivity ranged 

from 43.8% (95% CI, 19.7 – 70.1%), when the RPR was non-reactive, to 100% (95% CI, 

78.2 – 100%), when RPR titer was ≥1:8 [Table 2]. The syphilis health check demonstrated 

higher sensitivity than the INSTI Multiplex for treponemal antibody detection (73% versus 

56.8%, p=0.04).

4. Discussion

We conducted a field evaluation of the INSTI Multiplex, a dual rapid test for detection of 

HIV and syphilis, in clinical settings in the United States. The INSTI Multiplex showed 

excellent performance in detecting HIV antibodies. Unsurprisingly, the INSTI HIV showed 

identical performance to the HIV detection of the INSTI Multiplex as both test kits use the 

same antigens for detection of HIV antibodies. Performance of both tests was similar to the 

sensitivity and specificity reported by the manufacturer(bioLytical Laboratories Inc.), as well 

as previous studies evaluating the INSTI HIV on fingerstick whole blood samples (Bergman 

et al. 2013),(Adams et al. 2017). This finding suggests that the addition of the TP component 

of the test does not negatively impact the detection of HIV antibodies.

The overall specificity for treponemal antibodies was very high (98.5%), but the sensitivity 

of the test is significant lower (56.8%) than the one reported by the manufacturer (100%) 

(bioLytical Laboratories Inc.). Specimen type used for the evaluation, as well as the setting 

of the evaluation may have affected the performance of the test (Gliddon et al. 2017). The 

manufacturer used contrived/spiked whole blood samples in the laboratory (bioLytical 
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Laboratories Inc.), while in our study we used fresh fingerstick whole blood specimens in a 

real-world clinical setting.

Another important finding is that the sensitivity of treponemal antibody detection increased 

with increasing RPR titers. This observation has also been reported on another dual HIV/

syphilis tests by Black et al. (2016)(Black et al. 2016). This finding is critical because those 

with higher RPR titers may be those with active or recent infection and therefore may be 

more likely to require treatment.

The performance of the INSTI Multiplex for both HIV and syphilis antibodies is similar to 

that of other dual devices. In a recent meta-analysis evaluating the performance of multiple 

dual tests, Gliddon et al. showed that the range of sensitivity in whole blood samples for 

HIV antibody detection ranged from 94% to 99% and for specificity ranged from 97% to 

100%, while sensitivity for syphilis detection ranged between 47% - 96% and specificity 

ranged between 91% and 100% (Gliddon et al. 2017). In our study, we found that the 

performance of the INSTI Multiplex is within this range for both infections, indicating that 

the INSTI Multiplex performs as well as other dual rapid tests.

A recent performance evaluation of the Syphilis Health Check with fingerstick samples and 

TP-EIA as a reference standard showed similar performance to our results; sensitivity 71.4% 

(95% CI, 41.9 – 95.1%) and specificity 91.5% (95% CI, 87.5 – 95.5%)(Matthias et al. 2016). 

When compared to the syphilis component of the INSTI Multiplex rapid test, both tests 

showed high specificity. However, the FDA-cleared syphilis health check demonstrated 

higher sensitivity than the INSTI Multiplex for treponemal antibody detection. The INSTI 

Multiplex utilizes two TP-specific antigens (tp17, tp47)(bioLytical Laboratories Inc.). In 

comparison, the FDA-approved Syphilis Health Check detects three TP-specific antigens 

(tp15, tp17, tp44)(Trinity Biotect Plc.), which could explain some of the difference in their 

performance.

Our study is subject to some limitations. The moderate sample size of the study limits the 

precision of our estimates, especially the small size of RPR titer subgroups. The test under 

evaluation (INSTI Multiplex) was not evaluated for acute HIV infections or cases of primary 

syphilis infection, so we cannot make estimates on its performance in those groups of 

patients. Additionally, our study did not perform further analyses to detect the HIV strains of 

participants with HIV infection. Based on the geographic distribution of HIV strains 

(Buonaguro et al. 2007), HIV-1 subtype B is the dominant genetic subtype in North 

America, thus our study is likely to have evaluated the performance of the test kit on the 

particular strain. Further studies should be conducted to evaluate the performance in the 

various HIV strains and subtypes.

5. Conclusions

In conclusion, the INSTI Multiplex showed excellent performance in detecting HIV 

antibodies, while its sensitivity in detecting Treponema pallidum antibodies increased with 

increasing RPR titer. Furthermore, it is simple to use, with one-minute result turnover, could 

be performed by non-medical personnel. Considering the proven cost reduction dual rapid 
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tests could yield and its performance, the under evaluation test could be used in high-

prevalence areas or screening populations with history of syphilis or syphilis treatment. 

Further research is needed on how to best use those tests in clinical and outreach settings.
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Highlights

• Performance of INSTI Multiplex HIV-1/HIV-2/Syphilis Antibody Test

– HIV: Sensitivity=98.8%(93.4%−100%), Specificity=98.8%(95% CI, 

93.4%−100%)

– Syphilis: Sensitivity=56.8%(44.7%−68.2%), 

specificity=98.5%(95.7%−99.7%)

– Sensitivity for detection of syphilis improved for RPR titer≥1:8

• Performance of INSTI® HIV-1/HIV-2 Rapid: Sensitivity=98.8%(93.4%

−100%), Specificity=98.8%(95% CI, 93.4%−100%)

• Performance of Syphilis Healthcheck: Sensitivity=73%(61.4% - 82.6%), 

specificity=97%(93.6 – 98.9%)
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Figure 1. 
Manufacturer technical characteristics of the rapid test under evaluation (INSTI Multiplex) 

and the standard of care rapid tests used by the clinics.

Stafylis et al. Page 9

Diagn Microbiol Infect Dis. Author manuscript; available in PMC 2020 November 05.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Stafylis et al. Page 10

Table 1.

Performance of the INSTI Multiplex HIV-1/HIV-2/Syphilis Antibody Test kit, the INSTI HIV-1/HIV-2 

Antibody Test kit and Syphilis Health Check.

HIV antibody detection*

Positive (n=82) Negative (n=192) Sensitivity 95% CI Specificity 95% CI Cohen’s kappa statistic

Multiplex HIV 81 192
98.8% (93.40 – 100%) 100% (98.1–100%) 0.99 (0.97–1)

INSTI HIV 81 192

Treponema pallidum antibody detection**

Positive (n=74) Negative (n=200) Sensitivity 95% CI Specificity 95% CI Cohen’s kappa statistic

Multiplex TP 42 197 56.8% (44.7– 68.2%) 98.5% (95.7–99.7%) 0.63 (0.52–0.74)

Syphilis Healthcheck 54 194 73% (61.4–82.6%) 97% (93.6–98.9%) 0.75 (0.56–0.86)

*
Reference tests: Abbott ARCHITECT HIV Ag/Ab Combo; 4th generation ADVIA Centaur XP HIV-1/O/2 Antigen/Antibody

**
Reference tests: Serodia TPPA, Fujirebio Inc, PA, USA; TPEIA Bioplex 2200, Bio-Rad Industries, CA, USA
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Table 2.

Sensitivity of the INSTI Multiplex and the Syphilis Health Check in TPPA positive samples (n=74) stratified 

by RPR titer.

INSTI Multiplex TP Syphilis Health Check

RPR titer Sensitivity (95% CI) Samples detected Sensitivity (95% CI) Samples detected

Non-Reactive 25% (7.3 – 52.4%) 4/16 43.8% (19.7 – 70.1%) 7/16

1/1 or 1/2 50% (7.3 −52.4%) 17/34 73.5% (55.6 – 87.1%) 25/34

1/4 66.6% (29.9 – 92.5%) 6/9 77.8% (40 – 97.2%) 7/9

≥1/8 100% (78.2 – 100%) 15/15 100% (78.2 – 100%) 15/15
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