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Abstract

Background—Integrated prevention for HIV and syphilis is warranted because both syphilis and 

HIV infections have evidence-based, scalable interventions using current health care mechanisms. 

The advent of dual rapid point-of-care tests, single devices that can detect multiple infections 

using the same specimen, provides the opportunity to integrate the screening of syphilis into HIV 

programs, potentially increasing the numbers of people tested and allowing for same-day testing 

and treatment. The aim of this study was to evaluate the MedMira Multiplo Rapid TP/HIV 

Antibody Test (MedMira Inc, Halifax, Nova Scotia, Canada), a qualitative, rapid immunoassay 

that detects antibodies to T. pallidum and HIV.

Methods—The reference standard test for comparison to the T. pallidum component of the 

Multiplo TP/HIV Test was Treponema Pallidum Particle Agglutination assay. For the HIV 

component, the reference test included a 4th-generation enzyme immunoassay with a confirmatory 

Western blot test.

Results—The sensitivity and specificity for the HIV antibody component were 93.8% (95% CI: 

69.8%, 99.8%) and 100% (95% CI: 97.7%, 100%), respectively. The Treponema pallidum 

component of the test had a sensitivity of 81.0% (95% CI: 68.1%, 94.6%) and a specificity of 

100% (95% CI: 97.6%, 100%).

Conclusions—Our study showed excellent performance of the HIV antibody component of the 

test and very good performance for the Treponema pallidum antibody component of the MedMira 

Multiplo Rapid TP/HIV Antibody Test, which should be considered to improve screening 
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coverage. Use of effective dual tests will create improved access to more comprehensive care by 

integrating the screening of syphilis into HIV prevention programs.
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Introduction

Syphilis and HIV infection continue to present a substantial global public health burden to 

groups at high risk of infection such as sex workers, men who have sex with men, migrant 

populations, pregnant women, and other vulnerable populations that are not likely to access 

traditional available testing or healthcare services.1,2 Those infections share common risk 

groups and similar modes of transmission, and are often addressed with related strategies. 

Co-infection is common, and syphilis may increase the risk of HIV acquisition and 

transmission.3 A combined antenatal screening strategy for syphilis and HIV infection, as is 

recommended by the World Health Organization (WHO) as part of a comprehensive dual 

elimination initiative, should be implemented to reduce delays in diagnosis and accelerate 

entrance into treatment.4 The advent of dual rapid point-of-care tests, single devices that can 

detect multiple infections using the same specimen, provides the opportunity to integrate the 

screening of syphilis into HIV prevention programs, potentially increasing the numbers of 

people tested and allowing for same-day testing and treatment.5,6

Results from multiple laboratory and field evaluations support the very good performance of 

individual syphilis and HIV rapid point-of-care tests.7–14 These test devices use specific 

antigens which form an antigen-antibody complex when specific antibodies are present in 

the specimen. The binding of the antibody to the antigen contained in the device produces a 

visible, colored line that is displayed to indicate a positive result. Use of this technology has 

been critical in the development of dual rapid tests, which enable the simultaneous diagnosis 

of multiple infections with a single test. Although dual tests for syphilis and HIV infection 

are relatively new to the point-of-care test market, recent laboratory evaluations have 

documented high performances for both the Treponema pallidum and HIV components in 

sera and plasma.15,16 However, there are limited data on the actual performance of dual tests 

in the field.

The MedMira Multiplo Rapid TP/HIV Antibody Test (Medmira Inc, Halifax, Nova Scotia, 

Canada) is a qualitative, rapid immunoassay that detects antibodies to Treponema pallidum 

and HIV. The aim of this study was to evaluate the field performance of the MedMira 

Multiplo Rapid TP/HIV Antibody Test.

Materials and Methods

Study population and study sites

Participants were identified at outreach sites in Ventanilla, Callao, a low-income port city 

adjacent to Lima, Peru. Outreach sites were sites frequented by key populations and 

included a transgender sex worker house and a beauty salon. Participants were recruited 
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through word of mouth and enrolled included those at high risk for HIV and syphilis 

infections including sex workers, men who have sex with men, and transgender women over 

the age of 18 and consenting to participate. After obtaining informed consent, a fingerstick 

whole blood specimen was attained and a venipuncture whole blood specimen was collected 

from each participant by a trained phlebotomist.

Test under evaluation

The Multiplo TP/HIV test was conducted on the fingerstick specimen at the site of specimen 

collection. The Multiplo TP/HIV test is a visually interpreted, immunoassay that 

qualitatively detects IgM and IgG antibodies to recombinant Treponema pallidum antigens 

(Tp0171 (TpN15), Tp0435 (TpN17) and Tp0574 (TpN47)), and to HIV 1/2 in human serum, 

plasma, or whole blood. Following application of the specimen, a visible line or dot appears 

if an antigen-antibody-antigen gold particle complex is formed. The test includes a built-in 

procedural and reagent control line that should always appear if the specimen has been 

added to the test cartridge and the test reagents are functioning properly. For this study, 

incomplete control lines were interpreted as invalid tests. The test was read immediately 

after the solution was absorbed completely, per the manufacturer’s instructions. Two readers 

interpreted the test results separately. In accordance with standard clinical testing protocols 

in Peru, participants were given syphilis and HIV test results from reference standard tests 

within two weeks after enrollment. The Multiplo TP/HIV Test was investigational and 

therefore the results from the Multiplo TP/HIV were not reported to participants and were 

not used for clinical management.

Reference standard tests

Specimens collected by venipucture were transported to the Laboratory of Sexual Health at 

the Faculty of Sciences of Universidad Peruana Cayetano Heredia for reference testing. The 

reference laboratory performed serum separation and comparison testing. The reference 

standard test for comparison to the T. pallidum component of the Multiplo TP/HIV Test was 

Treponema Pallidum Particle Agglutination (TPPA) (SERODIA-TPPA, Fujirebio 

Diagnostics, Inc., Japan). In addition, rapid plasma reagin tests (BD Macro-Vue RPR, 

Beckon-Dickenson, NJ) were performed on all specimens to assist in clinical diagnosis. For 

the HIV component, the reference test included a 4th-generation enzyme immunoassay 

(Genscreen™ ULTRA HIV Ag-Ab, Bio-Rad, France) for the simultaneous qualitative 

detection of HIV p24 antigen and antibodies to gp41 and gp36 of HIV Type 1 (HIV-1 

groups M and O) and HIV Type 2 (HIV-2). All of the specimens that were positive on the 

enzyme immunoassay underwent a confirmatory Western blot test (NEW LAV BLOT I, 

Bio-Rad, France).

Data Analysis

Sensitivity and specificity were estimated and the exact binomial method was used to 

calculate 95% confidence intervals (CI). Cohen’s Kappa statistic was calculated to assess 

concordance between the test under evaluation and reference standard tests and to calculate 

concordance between two test readers. All analyses were conducted using SAS v9.3 (Cary, 

NC, USA).
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Results

A total of 205 participants were enrolled in the study, 175 (85.4%) had valid Multiplo 

TP/HIV tests and were included in the analysis. Of the 175, 16 (9.1%) were confirmed as 

HIV infected based on the reference standard HIV test protocol. One of the 175 specimens 

had an indeterminate TPPA result and therefore was excluded from the Treponema antibody 

detection component of the analysis. Of the 174 specimens with a TPPA test result, 27 

(15.5%) tested positive for presence of treponemal antibodies based on the reference 

standard TPPA test protocol.

The HIV antibody component of the Multiplo test yielded 15 true positive, 0 false positive, 1 

false negative, and 159 true negative results [see Table 1]. The sensitivity and specificity for 

the HIV antibody component were 93.8% (95% CI: 69.8%, 99.8%) and 100% (95% CI: 

97.7%, 100%), respectively. The Kappa coefficient for HIV antibody between the reference 

and Multiplo results was .97 (95% CI: .90, 1.00).

The Treponema pallidum antibody component of the test gave 17 true positive, 0 false 

positive, 4 false negative, and 153 true negative results [see Table 2]. The Treponema 

pallidum component of the test had a sensitivity of 81.0% (95% CI: 58.1%, 94.6%) and the 

specificity of 100% (95% CI: 97.6%, 100%). The Kappa coefficient for concordance of 

presence of Treponema pallidum antibodies between the reference and evaluation test was .

88 (95% CI: .77, 1.00). Of the 4 Treponema pallidum false negative results, 1 was rapid 

plasma reagin reactive.

The Multiplo TP/HIV test results were interpreted separately by two readers. All results for 

the HIV antibody and the Treponema pallidum antibody detection component were 

concordant between the two readers (Kappa coefficient: 1.00 (95% CI: 1.00, 1.00).

Discussion

We completed a field evaluation of a dual rapid immunodiagnostic test for HIV and syphilis 

infection. Our study showed excellent performance of the HIV antibody component of the 

test and very good performance for the Treponema pallidum antibody component. Those 

performance findings are consistent with field performance evaluations of single rapid tests 

for HIV and syphilis antibodies7–9,11,14,17, and another field study of a dual test18. The 

sensitivity of the Treponema pallidum antibody component of the test was lower than the 

HIV antibody component. The color indication of a positive Treponema pallidum result was 

a circle rather than a line which may be harder to identify when the color is faint, which may 

explain part of of the difference in sensitivity. There are various means to potentially 

increase the sensitivity of rapid tests that could be further evaluated. One useful mechanism 

is through the use of an electronic reader that has higher optical detection than the human 

eye.19 This was an immunofiltration assay rather than a lateral flow assay that is the more 

well-known assay for a rapid test. The Multiplo test can be read immediately after being 

inoculated with the specimen and reagents without any wait time, a benefit that is not 

possible with the lateral flow assay.
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Field evaluations are important to identify the performance characteristics of a test, outside 

the ideal conditions of a laboratory setting, where the tests will be used in practice. Rapid 

point-of-care tests can result in same-day treatment for syphilis and improved linkage to care 

for HIV infection. In addition, point-of-care tests can be used outside of clinical settings and 

in places with limited laboratory access to improved screening coverage.7 Multiplex rapid 

tests provide additional advantages by requiring less equipment and supplies, simplified 

procurement and supply chain management, and require only one specimen to test for 

multiple infections. Furthermore, patients may also prefer streamlined specimen collection 

and testing for multiple infections.20

This study was subject to some limitations. Firstly, almost 15% of the Multiplo TP/HIV tests 

gave invalid control lines. Further research should be considered to find ways to improve 

test controls. However, having a control mechanism within the test allowed us to exclude 

specimens that may have been inadequately added to the test cartridge or that contained test 

reagents that were not functioning properly. Another limitation is that findings on the test 

performance in this setting may vary in other settings and therefore this study should be 

repeated in other sites to assess generalizability. Additionally, althrough field evaluations are 

essential to understand how a test would perform once rolled out, this study was performed 

by motivated study staff that may not be representative of the clinical staff that would be 

responsible for screening. Further research is warranted to determine how a dual test would 

perform and can be integrated into the flow of a busy sexual health clinic. Another limitation 

of this study is that we only used one treponemal reference test, which displays high 

performance but may be an imperfect reference standard test. We did, however, have access 

to rapid plasma reagin results which we used to provide some explanation on discordant 

Treponema pallidum antibody test results. A strength of this study is that we used a 4th 

generation HIV antigen-antibody reference test; the 4th generation tests are the most specific 

and sensitive tests on the market. Most rapid tests for detection of syphilis, including the 

Multiplo TP/HIV test, detect treponemal antibodies which can persist for life even following 

curative treatment. In settings with a high prevalence of syphilis, a confirmatory non-

treponemal test, such as the rapid plasma reagin, may be necessary.

HIV and syphilis have similar risk groups, can both be sexually and congenitally 

transmitted, and are associated with adverse pregnancy outcomes. The World Health 

Organization has called for the elimination of mother-to-child of HIV and syphilis infection 

through a harmonized approach for the improvement of health outcomes for mothers and 

children.4 Key populations at risk for HIV and syphilis include sex workers, men who have 

sex with men, migrant populations, pregnant women, and other vulnerable populations that 

are not likely to access traditional available testing or healthcare services.21,22 These 

populations often also face substantial barriers to accessing and utilizing traditional health 

care services and would greatly benefit from the use of rapid point-of-care tests. This study 

recruited participants from these key populations in Lima, Peru to understand how dual 

testing performs in a population where dual testing may be useful. Implementing an 

accurate, simple, and affordable dual screening strategy for HIV and syphilis could improve 

test uptake and accessibility of testing to reduce time to treatment.6 The MedMira Multiplo 
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Rapid TP/HIV Antibody Test should be considered for implementation in settings where 

HIV and syphilis testing are needed.
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Summary

We evaluated MedMira Multiplo Rapid TP/HIV Antibody Test for the simultaneous 

detection of HIV and syphilis infection. The dual test shows good performance in a field 

setting in Lima, Peru.
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Table 1

Field performance for detection of HIV antibodies using a dual HIV/syphilis test (N=205).

Number of samples Total Sensitivity
(95% CI)

Specificity
(95% CI)

Kappa Coefficient
(95% CI)

Ref test + Ref test − 93.8% 100% .97

Multiplo Test + 15 0 15 (69.8%, 99.8%) (97.7%, 100%) (.90, 1.00)

Multiplo Test − 1 159 160

Total 16 159 175

Reference testing was conducted with an HIV enzyme immunoassay with a western blot for confirmation of positive result.
Thirty tests gave an invalid control line and were excluded from analysis
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