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Abstract

Background—Research studies rely on accurate assessment of entry criteria in order to maintain 

study integrity and participant safety, however, challenges can exist with HIV studies in 

international settings.

Objective—Examine the unexpectedly high proportion of study participants with an undetectable 

HIV viral load found in Ugandan and Russian research cohorts meeting antiretroviral therapy 

(ART) naïve entry criteria.

Methods—Russian participants with documented HIV and ART-naïve status were recruited 

between 2012–2015 from clinical and non-clinical sites in St. Petersburg. Participants in Uganda 

were recruited from Mbarara Regional Referral Hospital from 2011–2014 with documented HIV-

infection via rapid diagnostic testing and recorded ART-naïve in the clinic database. HIV viral 

load testing of baseline samples was performed; the lower limit of detection was 500 copies/mL in 

Russia and 40 in Uganda. Due to an unexpectedly high proportion of participants with 

undetectable viremia, additional tests were performed: enzyme-linked immunosorbent assay HIV 

testing and testing for ART.

Results—In Russia, 16% (58/360) had undetectable viremia; 3% (9/360) re-tested HIV-

seronegative and 4% (13/360) tested positive for ART. In Uganda 11% (55/482) had undetectable 

viremia; 5% (26/482) re-tested HIV-seronegative, while <1% (4/482) tested positive for ART.
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Conclusions—In both Russia & Uganda, undetectable viremia was much higher than would be 

expected for an HIV-infected ART-naïve cohort. Misclassification of study participants was due to 

misdiagnosis of HIV with rapid diagnostic testing and inaccurate accounting of ART use. 

Confirmatory HIV testing could improve accuracy of participants meeting entry criteria for HIV-

infection as might increased scrutiny of medication use in an ART-naïve cohort.
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Introduction

Diagnostic testing for HIV infection is implemented with various algorithms depending on 

the setting and resources available. Testing algorithms that maximize overall sensitivity and 

specificity are recommended to minimize misdiagnosis. Under ideal conditions, initial 

diagnostics detecting HIV antigen and/or HIV-specific antibodies are followed by 

supplemental confirmatory testing. The gold standard for HIV testing in the United States as 

recommended by Centers for Disease Control (CDC) guidelines (2014) includes a 

combination immunoassay of HIV antigen/antibody and HIV RNA testing.1 The trade-off to 

this type of rigorous testing is that most advanced diagnostic laboratory technologies are 

centralized, and require highly trained staff and specialized facilities. Also, this testing is not 

point-of-care and thus requires a waiting period for test results; consequently, individuals 

could be lost to follow-up.

Rapid diagnostic tests (RDTs) are validated as a screening test for initial HIV diagnosis 

where reactive results are further confirmed with supplemental testing. However, due to its 

low cost, rapid turnaround time for receipt of results, and point-of-care application, RDTs 

are often used alone for HIV diagnosis in settings where laboratory services may be limited.
2 The benefit of this strategy is that it allows for a scale-up of HIV testing, widespread 

implementation of HIV programs including treatment and surveillance in resource limited 

settings.3–7 World Health Organization (WHO) guidelines call for a clinical sensitivity of 

99% and a specificity of 98% for screening tests. These guidelines can be satisfied with 

validated testing algorithms involving a series of RDTs when carried out according to 

protocol.7 Despite these guidelines, a recent multi-center evaluation of the most widely used 

RDTs demonstrated that individual RDTs performed more poorly than WHO recommended 

thresholds.8 While RDT is optimized for initial diagnosis of HIV, it is at times relied upon 

for definitive determination of HIV status in which re-testing is not performed.

More recently, the WHO has issued guidance for the use of trained lay providers to perform 

HIV testing services using RDTs in order to increase access and coverage of HIV testing. 6 

However, the risk of false-positive and false-negative diagnoses is a recognized problem and 

a growing concern,2,3,9–14 as recent data of proficiency testing suggest that lay counselors 

and nurses had more difficulty with interpretation of RDT results than laboratory personnel.
15 Overall, there is a paucity of data on the magnitude of misdiagnosis within HIV testing 

programs. Data is primarily from retrospective audits and the false-positive rate has been 

found to range from 2.6% to 10.5%.2,9

Coleman et al. Page 2

HIV Clin Trials. Author manuscript; available in PMC 2019 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In Uganda, the Ministry of Health (MOH) recommends serial testing algorithms for rapid 

HIV testing using test kits with different antigen reactivities (National HIV Testing Services 

Policy and Implementation Guidelines, 2016). Serial testing algorithms include stepwise 

testing, with a second independent test used only to confirm initial reactive results. 

Discordant results are subjected to a tie-breaker test. The Russian Ministry of Health 

requires confirmatory HIV antibody testing with two enzyme-linked immunosorbent assays 

(EIA) after any positive rapid test and Western blot after positive EIA testing. 16 HIV testing 

algorithms in both countries comply with WHO guidance.

Research studies that include HIV-infected participants rely on accurate inclusion and 

exclusion criteria to ensure participant safety and study integrity. This includes accurate HIV 

diagnosis which may be problematic in some settings, particularly resource limited 

countries. Oftentimes confirmatory HIV-testing is not feasible prior to study enrollment. In 

such cases, investigators rely on self-report, medical record reviews and other sources of 

HIV status documentation. However, information from medical histories, and alternate 

documentation may be unreliable in screening volunteers for research trials.17–19 

Furthermore, self-report of infection status from potential study participants may be 

inaccurate due to an initial misdiagnosis, misunderstanding study entry criteria, or 

intentional misreporting in order to meet study inclusion criteria.18

The primary objective of this paper was to examine the unexpectedly high prevalence of low 

and undetectable vial load (VL) found in HIV-infected, antiretroviral therapy (ART) naïve 

participants from the Ugandan and Russian cohorts enrolled in the Uganda, Russia, Boston 

Alcohol Network for Alcohol Research Collaboration on HIV/AIDS (URBAN ARCH) 

consortium. All participants in these cohorts, presumptively met HIV positive serostatus and 

ART-naïve criteria at study entry as reported by the clinical sites of recruitment. Given the 

unexpectedly high prevalence of undetectable (< 40 and <500 copies/mL in Ugandan and 

Russian cohorts, respectively) and low VL (between 40 and 500 copies/mL in Uganda) it 

was important to assess whether some research participants were HIV negative. 

Concurrently, we aimed to determine if participants were on ART, or had potentially 

misreported medical backgrounds. Our study is novel in that it reports on misdiagnosis of 

HIV in two very different research settings. We also verify current ART status of those with 

confirmed HIV infection and undetectable viremia by testing archived plasma for the 

presence of ART regimen.

Methods

Study Design and Participants

Participants from the Ugandan and Russian cohorts of the URBAN ARCH consortium were 

included. The Uganda and Russia ARCH cohorts were observational prospective studies 

aimed to assess the impact of alcohol consumption on aspects of HIV disease.20, 21

Uganda ARCH Cohort—From September 2011 to August 2014, 482 participants were 

enrolled from the Immune Suppression Syndrome (ISS) clinic of Mbarara regional referral 

hospital in southwestern Uganda, which is the primary municipal clinic for HIV-infected 

individuals in this area. Eligibility criteria for this cohort included: HIV-infection as tested 
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by the ISS clinic (see below) or documented by a referring clinic, ART naïve status (and not 

scheduled to start ART within three months of entering the study); diagnosis of World 

Health Organization Stage I or II (asymptomatic or mild disease); and CD4 count of ≥ 350 

cells/mm3 (later changed to 500 cells/mm3 in accordance with national ART guideline 

changes); fluency in Runyakole (local language) or English; residence within sixty 

kilometers or two hours of the ISS clinic; age 18 or older; and ability to give informed 

consent. Documented HIV-infection and ART naïve status was verified via electronic 

medical record review. No further HIV testing was performed as part of the screening for 

this study. After eligibility was verified and informed consent obtained, participants 

provided a blood sample for viral load testing and were given an interviewer-administered 

survey. The Institutional Review Boards of the Mbarara University of Science and 

Technology (MUST), University of California, San Francisco, Boston University Medical 

Campus, and the Uganda National Council for Science and Technology approved the 

protocol of this study.

Russia ARCH Cohort—A total of 360 participants were enrolled between November 

2012 and June 2015 from clinical HIV and addiction care sites, non-clinical sites, and via 

snowball recruitment22 (i.e. in which existing study participants recruit from their social 

network) in St. Petersburg, Russia. Eligibility criteria included the following: 18–70 years 

old; documented HIV-infection ; documented ART-naïve status at enrollment; the ability to 

provide contact information for two contacts to assist with follow-up; stable address within 

St. Petersburg or districts within 100 kilometers of St. Petersburg; possession of a home or 

mobile phone. Documentation of HIV-infection and ART-naïve status took the form of 

letters from a medical provider, laboratory results (e.g. HIV test results, CD4 counts, and 

HIV viral load), and excerpts from medical histories. All records were paper documents 

supplied by the participant. No HIV testing was performed as part of the screening for this 

study. Participants were excluded if they were not fluent in Russian or had a cognitive 

impairment resulting in inability to provide informed consent. After eligibility was verified 

and informed consent obtained, participants provided a blood sample for viral load testing 

and were given an interviewer-administered survey. Participants had viral load testing at 

baseline, and subsequently at 12-month study visits. Institutional Review Boards of Boston 

University Medical Campus and First St. Petersburg Pavlov State Medical University 

approved this study.

Measures

In Uganda ARCH, the ISS clinic followed concurrent Uganda MOH recommendations of 

serial RDT for determining HIV status, using Determine™ HIV-1/2 (Alere, Chiba-ken, 

Japan) with sero-reactive testing followed by HIV-1/2 STAT PAK® rapid test (Chembio, 

Medford, NY, USA), and Uni-Gold™ (Trinity Biotech, Bray, Ireland) used as the tie-breaker 

following discordant test results. The sensitivity and specificity of Determine™ HIV-1/2 is 

99.9% and 98.2% respectively in African populations. The confirmatory HIV-1/2 STAT 

PAK® rapid test has a sensitivity and specificity of 99.7% and 99.9% in populations that 

include Africa. The Uni-Gold™ tie-breaker test has very high sensitivity and specificity of 

100% and 99.8% respectively. However, in some instances, the ISS clinic receives patients 

who recently underwent HIV testing at other public health facilities where the diagnostic 
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testing algorithm used was presumed to follow Ugandan MOH guidelines and retesting prior 

to ISS clinic enrollment is not routinely performed.

In Russia ARCH, study personnel verified HIV and ART naïve status via medical 

documentation which was provided by participants during the screening process prior to 

study entry. In Russia, RDTs are performed as diagnostic screening tests, but in order for an 

individual to be officially registered as living with HIV/AIDS the Russian Ministry of Health 

requires confirmatory testing by two enzyme-linked immunosorbent assay (EIA) HIV 

antibody tests and, if positive on EIA, a confirmatory Western Blot (WB).

Russian ARCH samples were tested for HIV-1 VL using fresh venous blood EDTA plasma 

at the St. Petersburg Pasteur Institute using the AmpliSens® HIV-Monitor-FRT (Amplisens, 

Moscow, Russia), a polymerase chain reaction (PCR)-based diagnostic with a lower limit of 

quantitation (LLOQ) at 500 copies/mL. Baseline HIV viral load testing for Uganda ARCH 

samples was performed using venous blood EDTA plasma (cryopreserved at −80 C) at the 

University of California, San Francisco using the Abbott RealTime HIV-1 viral load test 

(Abbott Molecular, Inc, DesPlaines IL) with a LLOQ at 40 copies/mL.

Due to a high proportion of low (> 40 and < 500 copies/mL in Uganda) and undetectable 

viremia in both cohorts (< 40 copies/mL in Uganda, < 500 copies/mL in Russia), further 

testing was conducted to determine a potential explanation. Russian ARCH participants had 

VL testing at their 12 month study visit in addition to baseline testing, per protocol. Those 

with detectable viral loads at subsequent study visits (n=8) did not undergo any additional 

testing and were considered HIV-infected. All remaining Russian ARCH participants with 

undetectable viremia underwent enzyme-linked immunosorbent assay (EIA) HIV antibody 

testing at the St. Petersburg Pasteur Institute using the Genscreen™ ULTRA HIV Ag-Ab 

BIO-RAD, France and testing for the presence of ART in baseline plasma samples among 

those in whom HIV infection was confirmed. ART testing was performed at the University 

of North Carolina using a validated LC-MS/MS assay with a calibrated range of 1–

4000ng/ml. All EIA and ART testing was performed on cryopreserved plasma at −80 C. 

Russian samples were tested for the presence of the following, most commonly available 

antiretroviral medications in Russia at the time of the study: tenofovir, emtricitabine, 

lamivudine, zidovudine, abacavir, and nevirapine.

The Uganda ARCH cohort had baseline viral load testing only, per protocol. All Ugandan 

ARCH participants with low or undetectable HIV viral loads had EIA testing (Abnova 

HIV-1/2 Ab ELISA) at Boston Medical Center, Boston, Massachusetts, and testing for the 

presence of ART in baseline plasma samples among those in whom HIV infection was 

confirmed. ART testing was performed at the University of California, San Francisco. 

Testing for nevirapine was done using a validated LC-MS/MS assay with a calibrated range 

of 100–9000ng/ml. Testing for efavirenze used a validated HPLC-UV system with a 

calibrated range of 100–10,000ng/mL. All EIA and ART testing was performed on 

cryopreserved plasma at −80 C. The baseline samples of Ugandan ARCH participants with 

low and undetectable viral loads who were HIV-seropositive with EIA were tested for the 

presence of the following antiretroviral medications: nevirapine and if negative were then 
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tested for efavirenz as these constitute the most common 1st line regimen combinations in 

Uganda.

Data Analysis

Descriptive statistics were used to display sample characteristics stratified by cohort. We 

report on the proportion and exact binomial 95% confidence intervals (95% CI) of false-

positive diagnoses in our sample and the proportion of participants that were subsequently 

found to be on ART in the both cohorts. We also compared those who were found to be HIV 

EIA negative to those who were positive within cohorts using descriptive statistics. All 

analyses were performed using SAS software (version 9.3; SAS Institute, Cary, NC).

Results

The Uganda ARCH cohort included 482 participants with a median age of 33 (interquartile 

range [IQR] 27, 41) years, 326 (68%) female, 148 (31%) with an education beyond primary 

school (9 years of school). Median years since HIV diagnosis was 1.7 (IQR 0.2, 6.0) and 

median CD4 cell count was 549 cells/mm3 (IQR 420, 686) at study entry. The Russian 

ARCH cohort included 360 participants with a median age of 33 (IQR 30, 37) years, 104 

(29%) female, 283 (79%) with an education above primary school (9 years of school). On 

average, participants were aware of their HIV diagnosis for a median of 6.0 (IQR 3.0, 11.0) 

years and the median CD4 cell count was 485 cells/mm3 (IQR 328, 702) at study entry. The 

two cohorts differed with a greater percentage of females in the Uganda cohort, lower levels 

of primary education and more recent diagnosis of HIV. Median age and CD4 counts were 

similar between the cohorts.

Uganda ARCH Cohort

Among the Ugandan cohort participants (n=482), 55 (11%) had an undetectable HIV viral 

load (< 40 copies/mL), while 49 (10%) had a low but detectable HIV viral load (> 40 and < 

500 copies/mL). Therefore, 104 (22%) of the cohort had either a low detectable or 

undetectable viral load. Among those with retrospective EIA HIV antibody testing on 

archived plasma, 25/55 with an undetectable viral load were found to be HIV-seronegative 

and 4 had indeterminate results. Twenty six of the 55 were HIV-seropositive and 2 of these 

tested positive for the presence of ART. Among the participants with a low but detectable 

viral load, 1 was found to be HIV-seronegative with EIA testing, and 48 were HIV 

seropositive by EIA, of which 2 tested positive for the presence of ART. Overall, 26 

participants, 5.4% (95% CI: 3.6% – 7.8%) of the cohort were found to be HIV-seronegative 

and 4 seropositive participants (<1% of the cohort) were on ART. Five percent (24/482) of 

the Ugandan cohort had undetectable viral loads <40 copies/mL and were confirmed HIV-

infected via EIA testing and were ART naïve at study entry; these were cautiously 

considered potential elite controllers, i.e. persons with HIV infection whose innate immunity 

controls HIV viral replication. When comparing the HIV-seronegative sample to the eligible 

enrolled sample, we found no notable differences in gender, level of education, employment 

status or CD4 cell count. The median CD4 cell count was 543 cells/mm3 (IQR 490, 776) in 

the EIA negative group vs. 550 cells/mm3 (IQR 416, 685) in the HIV-seropositive group. 

Those who were HIV-seronegative were older in age compared to the HIV-seropositive 
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sample (median 38.5 [IQR 33.0, 46.0]) vs. (median 32.0 [IQR 27, 40.0]). Nearly 60% of the 

HIV-seronegative group was diagnosed from 2005 to 2009 while the remaining were 

diagnosed between 2010 and 2014.

Russia ARCH Cohort

Among the Russia ARCH cohort (n=360), 58 (16%) had undetectable HIV viral load (< 500 

copies/mL) at the initial study visit. Nine were found to be seronegative with EIA HIV 

antibody testing which represents 2.5% (95% CI 1.1% – 4.7%) of the Russia ARCH cohort. 

Five of the 9 HIV-negative participants had received their initial diagnosis in the prison 

system via RDT according to study staff. Detectable HIV viral load levels were 

subsequently found during the 12 month follow-up visit in 8 participants. Among the 41 

with consecutive undetectable viremia and a positive EIA test, 13 (32%) were positive for 

ART. Samples for the 28 participants with undetectable viremia, positive EIA test, and 

negative ART tests were subsequently tested for HIV RNA at a lower limit of detection (40 

copies/mL). Of those, three were found to be undetectable at the lower limit (< 40 copies/

mL). Therefore, 3/360 (<1%) of the cohort were potential elite controllers which is similar 

to the expected population average for this rare phenotype.23 When comparing the HIV-

seronegative sample to the eligible enrolled sample, we found no notable differences in 

gender, level of education, or employment status. Median CD4 cell count appeared higher, 

median 758 cells/mm3 (IQR 617, 921) in the EIA negative group vs. 483 cells/mm3 (IQR 

323, 702) in the EIA positives. Those who were HIV-seronegative were older in age 

compared to the HIV-seropositive sample (median 36.0 [IQR 35.0, 40.0]) vs. (median 33.0 

[IQR 30.0, 37.0]). There was no temporal trend noted in when misdiagnosis may have 

occurred.

Discussion

In Uganda and Russia, we examined the unexpectedly high proportion of undetectable 

viremia found in research cohorts meeting antiretroviral therapy (ART) naïve entry criteria. 

This study showed a potential for misdiagnosis of HIV in research cohorts as well as the 

potential for unreliable medical histories and documentation of HIV serostatus and/or ART 

naïve status. Between the 2 cohorts, 35 participants or 4.2% (95% CI: 2.9% – 5.7%) were 

found to be seronegative for HIV at study entry. Seventeen participants or 2.0% (95% CI: 

2.7% – 5.3%) were taking ART at study entry.

The UNAIDS Fast-Track Strategy24 aims to greatly step up the HIV response in low- and 

middle-income countries to end the epidemic by 2030. The strategy sets 90-90-90 targets 

which means that 90% of all individuals with HIV will know their HIV status; 90% of all 

individuals living with HIV will receive ART, and 90% receiving ART will achieve viral 

suppression. In order to reach the first and second targets, a correct diagnosis is vital and 

countries will need to continue to improve the effectiveness and outreach of HIV testing, 

which includes updated WHO guidance.2 Given the growing number of reports indicating 

misdiagnosis of HIV status, serious concerns exist about the implications of the unnecessary 

initiation of life-long ART if one is given a false-positive HIV diagnosis.2 Initiating ART in 

these individuals would also waste scarce resources and be more taxing on health resources. 
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Misdiagnosis can also have devastating individual consequences. In the Uganda and Russia 

cohorts the implications of the findings were shared with the participants and clinics as able. 

In Uganda, the investigators informed the clinic of the findings, and all the affected 

participants underwent counselling and were subsequently discharged from the clinic. This 

also prompted the clinic to re-test all HIV-infected patients in care who were not yet on ART 

and had persistently high CD4 counts and stage 1 disease. The research laboratory in Russia 

is not connected to a clinic and did not share findings regarding HIV seronegative 

individuals with any medical providers. All participants, however, were informed of the 

results, with a caveat that confirmatory testing was not performed and samples collected up 

to 2 years ago were tested. All participants were referred to the AIDS center in St. 

Petersburg for confirmatory testing.

The implications of HIV misdiagnosis can also undermine the integrity of research study 

results with individual and public health implications. Erroneous conclusions could be made 

if entry criteria are inaccurate. Falsification or mistaken reporting of clinical data is also of 

concern and methods to detect these issues have direct impact on protecting participant 

safety so participants do not receive unnecessary treatment. Ideally, HIV study participants 

would have their HIV status verified with confirmatory HIV testing, review of original 

medical record documentation or government registry review at study entry. ART 

documentation should also be carefully reviewed as individuals may not be aware that they 

are taking ART, or may be giving inaccurate reporting of ART use. The cost of conducting 

HIV testing to verify status must be weighed against the methodologic and ethical cost of 

including persons who are not infected with HIV.

Audits of HIV testing in several settings have determined that misdiagnosis can occur from 

limitations of the assay, operator-related factors, inappropriate storage of test kits, and 

suboptimal testing algorithms as well as non-HIV antibodies reacting with test antigens.
2,3,25 Tie breaker algorithms similar to what was performed at the ISS clinic in Mbarara, 

Uganda have also been implicated in an increased rate of false positive HIV diagnoses due 

to cross-reactivity, especially in the presence of weak positive reactions on RDTs.26 

Increasing availability of ART worldwide may also complicate interpretation of real HIV 

infection status, by increasing the numbers of those with seropositive, RNA negative status. 

ART testing may identify those with virologic suppression by ART, however drug testing 

may be impractical for many research studies.

In Russia, a history of incarceration has been found to be correlated with routine HIV testing 

in St. Petersburg, 26 but whether adequate post-test counselling and confirmatory testing are 

performed is unknown. There is some evidence, that WHO testing guidelines in prison 

settings may only be partially implemented in Europe and neighbouring countries and 

administrative barriers may exist in these institutional settings.27 In our study 5/9 HIV-

negative participants had received their initial diagnosis in the prison system via RDT and 

never had confirmatory testing, required for registration in the national registry for HIV.

In some cases, the misrepresentation of ART-naïve status or HIV status could occur in 

research and clinical settings due to intentional or unintentional misrepresentation of 

medical history. There is evidence that both patients and potential study participants might 
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choose to falsely report prior ART use for multiple reasons. Patients who start ART but are 

not adherent may feel a sense of shame and may choose not to disclose prior ART initiation.
28 In the Russian cohort, the study team reported the potential for falsified paperwork 

especially among the participants that were screened as a result of snowball recruitment 

efforts. There are strategies that could address this problem such as the use of confirmatory 

testing to verify information disclosed by participants and using reinforcements to promote 

truthfulness and improve the accuracy of self-reported data. For example, researchers may 

inform participants that the accuracy of their information may be checked and that they will 

receive compensation (e.g., cash or gift vouchers) if no discrepancy is detected.29

Increased availability of relatively low cost supplemental/confirmatory assays with high 

specificity and sensitivity that measure reactivity to individual HIV 1/2 antigens that can be 

used outside a clinical laboratory setting will be useful in identifying those with false 

positive rapid test reactivity (independent of HIV RNA or drug level testing). Confirmatory 

HIV testing in resource limited settings has been proposed in study sites with Médecins Sans 

Frontières programs due to the unacceptably high rate of false-positive diagnoses. These 

confirmatory tests include the Orgenics Immunocomb Combfirm® HIV confirmation test 

(OIC-HIV) which is more feasible than Western blot in more remote settings. 14,30 Another 

test that identifies reactivity to HIV antigens is the Bio-Rad Geenius™ confirmatory test. 

The test is FDA approved for confirmation of HIV infection, is considered moderate 

complexity, is performed at ambient temperature, and is similar in procedure to RDT. The 

Geenius™ also has an automated reader that removes subjectivity in interpretation.31

This study has strengths and limitations. We did not use the Fourth Generation (HIV ½ 

Ab/p24 Ag) test for confirmatory testing using EIA on the Uganda samples. Therefore we 

could have the potential for a false-negative result in the Ugandan cohort where 1 individual 

had a viral load > 40 copies/mL and was found to be HIV-seronegative. We were unable to 

determine the reason for misclassification of HIV status for 4 of the 9 HIV-seronegative 

participants in the Russian cohort. We can only speculate that HIV test results provided to 

the study team were in error. Another limitation is that potential elite controllers among 

HIV-infected, ART naïve individuals cannot be verified without multiple undetectable viral 

loads recorded so we propose this possibility with caution. It could be that with further 

testing, there would be low but detectable VL in many of these subjects which is more 

compatible with a long term non-progressor definition. True elite controllers represent only 

1% of the HIV population23, therefore the 5% in the Ugandan cohort may be the result of 

only testing HIV viral load at a single time point. The Ugandan cohort had no follow-up 

viral load testing so we were unable to determine if low or undetectable viral loads became 

detectable later in the study. Testing for the presence of ART was a strength in the both 

cohorts, however we only tested for first line ART combinations in Uganda. Some 

participants could have been on a second line regimen such as a protease inhibitor. The 

description of similar issues that occurred in two very different international cohorts in sub-

Sahara Africa and Eastern Europe highlights the importance of the complexities of HIV 

diagnosis and verification of ART use in both clinical and research settings.
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Conclusions

Similar proportions of false-positive HIV diagnoses in our Uganda and Russia ARCH 

cohorts from the URBAN ARCH Consortium that examines the impact of alcohol on HIV-

infected persons were found. Unreported antiretroviral therapy use was also found in both 

cohorts. Between the two cohorts, 52 participants (6.2%) were subsequently found to not 

meet study eligibility criteria. Research studies need to be aware of the potential for 

misdiagnosis and unreliable medical documentation when screening potential study 

participants. HIV diagnosis by RDT may need to undergo further testing to confirm HIV 

status in both research and clinical settings. Strategies to improve the feasibility of 

confirmatory HIV testing and to ascertain accurate medical histories are strongly 

recommended. Research studies should invigorate efforts to avoid potential 

mischaracterization of participants in international HIV cohorts.
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Figure 1. 
Uganda HIV enzyme linked immunosorbent assay test results and antiretroviral therapy test 

results among those with low and undetectable viral load in the Uganda cohort of the 

Uganda, Russia, Boston Alcohol Network for Alcohol Research Collaboration on HIV/

AIDS (URBAN ARCH) consortium.
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Figure 2. 
Russia HIV enzyme linked immunosorbent assay test results and antiretroviral therapy test 

results among those with undetectable viral load in the Russia cohort of the Uganda, Russia, 

Boston Alcohol Network for Alcohol Research Collaboration on HIV/AIDS (URBAN 

ARCH) consortium.

Coleman et al. Page 13

HIV Clin Trials. Author manuscript; available in PMC 2019 February 01.

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

Coleman et al. Page 14

Table 1

Characteristics of Uganda and Russia ARCH cohorts

Uganda (n=482)
Median (IQR) or N (%)

Russia (n=360)
Median (IQR) or N (%)

Demographic and Education

 Age (years) 33.0 (27, 41) 33.0 (30, 37)

 Female gender 326 (68) 104 (29)

 Education above primary 148 (31) 283 (79)

Clinical

 Years since HIV diagnosis 1.7 (0.2, 6.0) 6.7 (3.0, 11.0)

CD4 Cell Count (median/IQR)/mm3 549 (420, 686) 485 (328, 702)†

†
n=253

IQR= Interquartile range
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