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Points essentiels : 

- Le contrôle interne (CI) de 13 tests rapides VIH a été testé avec eau, PBS et sérum VIH+ 

- Neuf des 13 tests rapides avaient un CI positif avec du PBS ou de l’eau 

- Autotest VIH, Geenius, INSTI et MULTISURE étaient invalides en l’absence de sérum 

- Le CI d’Autotest VIH, Geenius et INSTI peut alerter sur un volume insuffisant de sérum 

- Le CI immunologique du MULTISURE ne peut alerter sur un volume de sérum insuffisant 

 

Résumé : 

Objectif : Déterminer si les contrôles internes (CI), notamment immunologiques, des tests rapides VIH peuvent permettre d’alerter sur une quantité 

insuffisante d’échantillon. 

Matériels et méthodes : Nous avons évalués les tests Autotest VIH® (Autotest) (AAZ-LMB), INSTITM HIV-1/HIV-2 Antibody Test (INSTI) (Biolytical), 

MULTISURE® HIV Rapid Test (MULTISURE) (MP Diagnostics), Biosynex® HIVTOP (Biosynex), Exacto HIVTOP® (Biosynex), Exacto® TEST HIV PRO (Biosynex), 

Genie™ Fast HIV 1/2 (Bio-Rad), GeeniusTM HIV 1/2 Confirmatory Assay (Geenius) (Bio-Rad), VIKIA® HIV 1/2 (bioMérieux), FIRST RESPONSE® Test VIH 1-2. O 

CARTE (Premier Medical Corporation), Hexagon HIV (Human), DetermineTM HIV EARLY DETECT (Abbott) et ONE STEP Anti-HIV 1&2 (InTec PRODUCTS) à l’aide 

d’eau distillée, de PBS et de sérum de personne vivant avec le VIH. Pour les tests invalides avec PBS ou eau, des dilutions de sérum positif pour le VIH ont été 

réalisées pour déterminer si les tests permettaient d’alerter correctement sur une hémodilution ou une quantité insuffisante d’échantillon. 

Résultats : Parmi les 13 tests, 4 étaient invalides en l’absence de sérum : Autotest, Geenius, INSTI et MULTISURE. Autotest et INSTI ont correctement 

identifié les échantillons dilués, avec un résultat positif pour le VIH une dilution en deçà du CI. Pour Geenius, le CI et la ligne de test étaient positifs jusqu’à la 

même dilution. Le CI du MULTISURE ayant été positif pour des dilutions 1000 fois supérieure à la bande test, il ne peut alerter en cas de quantité 

d'échantillon insuffisante. 
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Highlights  

- Internal controls (IC) of 13 HIV rapid tests were tested with water, PBS and positive serum samples 

- Nine out of 13 HIV rapid tests had a positive IC using PBS or distilled water 

- Autotest VIH, Geenius, INSTI and MULTISURE were invalid if tested without human serum sample 

- Autotest VIH, Geenius and INSTI IC may alert for insufficient sample quantity 

- MULTISURE, despite a protein A based IC cannot alert for insufficient sample quantity 

 

Abstract (EN)  

Objective: To assess whether internal controls (IC) of HIV rapid tests (HRT) and a rapid confirmatory assay (Geenius) were designed to solely prevent 

procedural missteps or wether they can also alert for insufficient sample quantity. 

Material and methods: Thirteen tests were evaluated using distilled water, phosphate buffered saline, and HIV-1 positive serum samples : Autotest VIH® 

(Autotest) (AAZ-LMB), INSTITM HIV-1/HIV-2 Antibody Test (INSTI) (Biolytical), MULTISURE® HIV Rapid Test (MULTISURE) (MP Diagnostics Asia Pacific Pte. CE 

Ltd), Biosynex® HIVTOP (Biosynex), Exacto HIVTOP® (Biosynex), Exacto® TEST HIV PRO (Biosynex), GenieTM Fast HIV 1/2 (Bio-Rad laboratories), GeeniusTM HIV 

1/2 Confirmatory Assay (Geenius) (Bio-Rad laboratories), VIKIA® HIV 1/2 (bioMérieux), FIRST RESPONSE® Test VIH 1-2.O CARTE (Premier Medical 

Corporation), Hexagon HIV (Human), DetermineTM HIV EARLY DETECT (Determine) (Abbott), and ONE STEP Anti-HIV 1&2 (InTec PRODUCTS, Xiamen, Fujian P. 

R. China). 

Results: Among the 13 tests, 4 were invalid when tested without human serum sample: Autotest, Geenius, INSTI and MULTISURE. The Autotest and INSTI 

accurately labelled diluted samples, with a Test line positive at least one dilution below the IC. Geenius test line and IC were positive up to the same dilution 

with automated reading. However, MULTISURE IC was positive up to 1000-fold dilution higher than its test line, making it unsuitable to alert for low sample 

quantity. 

 



 

  



Introduction 

As HIV rapid tests (HRT) represent a cost-effective, user-friendly strategy for HIV-infection screening they are considered as a critical components of the 

United Nations’ 95-95-95 targets to end the HIV epidemic by 2025 [1]. They present as single-use immunochromatographic or immunofiltration assay which 

provides an indication of HIV status with high sensitivity and specificity, usually within an hour [2–8]. Accordingly, they are widely used outpatient testing, 

especially in communities with a high HIV prevalence [3,9,10], in the event of viral exposure of healthcare workers, or after a high risk behavior [11,12]. 

Moreover, some HRT based on immunochromatographic technology can be reliable to differentiate between HIV-1 and HIV-2 [13], and one the Geenius 

assay, is approved for HIV-1 and HIV-2 confirmation and differentiation. 

Since HRT can be performed by untrained people, numerous studies have reported a non-negligible number of invalid or misinterpreted results, up to 23% 

[10,14,15]. Among causes of invalid results are insufficient blood sampling, buffer spillage or procedural missteps [10,16,17]. Built-in internal controls (IC) 

are mainly made to address procedural missteps, and, for protein A based IC, alert for insufficient blood volume, as protein A binds to IgG from the patient’s 

sample (whole blood, serum or plasma). This last point is advertised to act as a safety net to prevent false-negative results due to insufficient sample 

quantity, recognized as the leading cause of such erroneous result [10,18]. However, most manufacturers don’t disclose the operating mechanism of their 

IC, and so far no study has addressed if protein A based IC can accurately alert for inadequate blood sampling.   

The objective of this study was to characterize these built-in internal controls, and to verify their ability to alert for inadequate sample quantities in assays 

that use protein A based IC. 



Methods 
Twelve HRT and one rapid confirmatory assay were evaluated using distilled water, phosphate buffered saline (PBS), and two serum samples from 

chronically HIV-1 infected patients. Serums were screened using Architect HIV Ag/Ab combo (Abbott, Rungis, France) with New LAV Blot I (Bio-Rad 

laboratories, Marnes-la-Coquette, France) as the confirmatory assay, selected for their anti-HIV-1 levels, and assessed using the surrogate marker S/CO 

(ratio) of the Architect. Ratio was 42.26 for low-HIV antibody patient and 1090.55 for high-HIV antibody patient.  

Assays evaluated were Autotest VIH® (Autotest) (AAZ-LMB, Boulogne-Billancourt et Viatris, Lyon, France), INSTITM HIV-1/HIV-2 Antibody Test (INSTI) 

(Biolytical, Canada), MULTISURE® HIV Rapid Test (MULTISURE) (MP Diagnostics Asia Pacific Pte. CE Ltd), Biosynex® HIVTOP (bHIV-TOP) (Biosynex, Illkirch-

Graffenstaden, France), Exacto HIVTOP® (eHIV TOP) (Biosynex, Illkirch-Graffenstaden, France), Exacto® TEST HIV PRO (Exacto) (Biosynex, Illkirch-

Graffenstaden, France), Genie TM Fast HIV 1/2 (Genie fast) (Bio-Rad laboratories, Marnes-la Coquette, France), GeeniusTM HIV 1/2 Confirmatory Assay 

(Geenius) (Bio-Rad laboratories, Marnes-la Coquette, France), VIKIA® HIV 1/2 (VIKIA) (bioMérieux, Marcy l’Etoile, France), FIRST RESPONSE® Test VIH 1-2.O 

CARTE (FIRST RESPONSE) (Premier Medical Corporation, Sarigam, India), Hexagon HIV (Hexagon) (Human, Wiesbaden, Germany), DetermineTM HIV EARLY 

DETECT (Determine) (Abbott), and ONE STEP Anti-HIV 1&2 (ONE STEP) (InTec PRODUCTS, Xiamen, Fujian P. R. China). Test characteristics are reported in 

Table 1. Each assay was performed and interpreted according to the manufacturers’ recommendations by two independent operators. As the use of an 

automatic reader is advised by its manufacturer for the GeeniusTM HIV 1/2 Confirmatory Assay, visual and automatic readings were performed.  

Finally, if IC was negative upon PBS or sterile water testing, kits were further tested using HIV-positive serum diluted in PBS to determine which would 

exhibit a negative result first: the IC or the test line. Dilutions were: 1:2, 1:5, 1:10, 1:50, 1:100, 1:1,000, 1:10,000, 1:100,000, and 1:1,000,000. 



Results 

As expected, all assays were reactive and had a positive IC if used with the two patient serum samples. Among the 13 assays tested, 9 had a reactive IC band 

upon testing with sterile water or PBS: bHIVTOP, eHIVTOP, Determine, Exacto, FIRST RESPONSE, Genie fast, Hexagon, Vikia and ONE STEP (figure 1). 

To further explore whether protein A based IC would accurately alert from insufficient blood sampling, serial dilutions were performed using 2 patients, the 

first with a high anti-HIV titer, and the second with a low anti-HIV titer (Figure 2). Autotest and INSTI performed well, with a reactive Test line at least one 

dilution higher compared to the IC line. Geenius confirmed the presence of HIV-1 up to a dilution of 1:100 for the Test line, with reactive IC in both samples 

for the same dilution with automatic reading, but with a weak IC band up to 1:10 000 with visual reading.  Surprisingly, while MULTISURE HIV-1 Test line 

showed positivity up to 1:10 and 1:100 dilutions for the low and high titer sera respectively, but the IC was positive at a staggering dilution of 1:100,000. 

Therefore, the MULTISURE IC is not reliable to address insufficient blood sampling. Photographs of all HRT with the use of water, PBS and positive serum 

sample are provided in figure 1. 

 Discussion 

Overall, 70% (9/13) of the HRT IC evaluated solely prevent procedural missteps, since they returned a valid result upon testing with either water or PBS. : 

Only the HIV Autotest, Geenius, INSTI and MULTISURE kits provided invalid results in the absence of human serum due to a protein A coating in their IC. 

However, they differed in their ability to detect insufficient sample loading. Autotest and INSTI accurately labelled diluted samples, with a Test line positive 

at least one dilution below the IC. Geenius test line and IC were positive up to the same dilution with automated reading, but a weak IC line was detectable 



up to 1:10 000. According to the manufacturer, these assays should be interpreted as invalid since a faint IC band is not acceptable. However, as IC intensity 

is a subjective measure, the use of the automatic reader for the Geenius assay should be advised to enable correct identification of over-diluted / 

insufficient samples. Finally, this result should be interpreted in light with previous studies that have established that the automatic reader has an ability to 

diagnose HIV-1 and classify HIV-1/HIV-2 with an accuracy that rivals or surpasses visual assessment methods [19–21]. Lastly, the use of the Geenius specific 

reader allows a reliable traceability. As a consequence, we advise the use of this test in combination with its reader. MULTISURE IC, finally, was unable to 

address for insufficient or diluted blood sample, with IC line reactive up to 1:10000.  

As a conclusion, although the use of protein A is advertised to avoid false-negative results due to low sample quantity, this method does not always improve 

the reliability of the test. 
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Table 1: Detailed characteristics of HIV rapid tests evaluated 

Commercial kit name Manufacturer/ Distributor Marking / 
Approval  

Use  Ag/Ab used Technology / 
time of reading 

Matrix volume 
used (µL) 

Autotest VIH
® 

 AAZ-LMB (FR) / AAZ-LMB and 
Viatris (FR) 

CE / WHO
p
 / 

FDA
p 

 
Screening  gp120

a
, gp41

a
 and 

gp36
a
 

IC / 15-20 min S, P: 2.5 
WBl: one drop 

Biosynex
® 

HIVTOP BioSynex (FR) / BioSynex (FR) CE Screening  gp41
a
, gp36  IC / 10 min S, P: 25 

WBl: 50 

Determine
TM 

HIV EARLY 
DETECT 

Abbott (US) / Abbott (US) CE / WHO Screening gp41
a
, gp36

a
, /p24 IC / 20-40 min S, P: 50 

Exacto HIVTOP
®
  NA / All Diag (FR) – BioSynex 

(FR) 
CE Screening gp41

a
, gp36 / V1 vs V2  IC / 10 min S, P: 25 

Exacto
® 

TEST HIV PRO BioSynex (FR) /BioSynex (FR) CE Screening gp41
a
, gp36

a
 IC / 10-20 min S, P, WBl: 5 

FIRST RESPONSE
®  

Test VIH 1-2.O Card test  
Premier Medical Corporation Ltd. 
(US) / Nephrotek (FR) 

CE / WHO Screening gp41
a
, p24

a
, gp36

a
/ 

V1 vs V2  
IC / 15 min S, P: 10 

WBl: 20 

Genie
TM 

Fast HIV 1/2 BioRad (US) / BioRad (US) CE Screening gp120
a
, gp41

a
 and gp36

a
 IC / 10-30 min S, P, WBl: 80 

Geenius
TM 

HIV 1/2 
Confirmatory Assay 

BioRad (US) / BioRad (US CE / WHO / FDA Confirmation p31, gp160, p24, gp41, 
gp36, gp140 / V1 vs V2 

IC / 15-30 min S, P: 5 

Hexagon HIV Human (Gr) / Servibio (FR) CE Screening gp41
a
, p24

a
, gp36

a
 IC / 5-20 min S, P: 10 

WBl: 20 

INSTI
TM 

HIV-1/HIV-2 
Antibody Test 

bioLytical (C) / Nephrotek (FR) CE / FDA / WHO Screening gp41
a
, gp36

a
 IF / immediate S, P, WBl: 50 

MULTISURE
®
 HIV Rapid 

Test  
MP Biomedicals Asia Pacific Pte. 
Ltd. (Sg) / Nephrotek (FR) 

CE Screening gp120
a
, gp41

a
, p24

a
,  

gp36
a
/ V1 vs V2  

IC / 20-25 min S, P: 25 
WBl: 20 

VIKIA
® 

HIV 1/2 bioMérieux® (FR) /bioMérieux® 
(FR) 

CE / WHO Screening gp41
b
, gp36

b
 IC / 30 min S, P, WBl: 75 

ONE STEP Anti-HIV 1&2   InTec PRODUCTS (PRC) / 
Prodiag (HOLLAND) 

CE / WHO Screening gp120
a
, gp41

a
, gp36

b
 IC / 15-20 min S,P,WBl : 30 

 

aRecombinant antigens; bSynthetic peptides; pProfessionnal use; C: Canada; CE: european community; FDA: food and drug administration; FR: France; gp: 

glycoprotein; Gr: Germany; IC: immunochromatography; IF: immunofiltration; NA : not available; P: plasma; S: serum; Sg: Singapore; WBl: whole blood; US: 

United States of America; V1 vs V2: differentiation between HIV-1 and HIV-2 ; WHO: World Health Organization. 
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Figure 2: lowest sample dilution to provide a positive result for protein A based internal control and 

Test lines (low and high anti-HIV serum titers). IC: Internal control, T. line: Test line, low and high 

anti-HIV serum titers were assessed using S/CO values on the Architect platform. 
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