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1. Introduction
HIV type 1 (HIV-1) and HIV type 2 (HIV-2) are very 

closely related but differ in pathogenicity, natural history, 
and sensitivity to therapy. HIV-1 is more easily transmit-
ted and therefore accounts for the vast majority of HIV 
infections worldwide [1, 2]. HIV-2 infection is endemic 
in West Africa, with the highest prevalence in Cape Verde, 
Côte d'Ivoire, Gambia, Guinea-Bissau, Mali, Mauritania, 
Nigeria, and Sierra Leone [3]. However, globalization has 
led to a significant number of cases in other parts of Af-
rica, Europe, India, and the United States [4]. In Burkina 
Faso, HIV-1 infection is predominant in 97% of cases, 
2% for HIV-2, and 1% for HIV-1/HIV-2 co-infection [5]. 
HIV-2 infection is associated with slower disease progres-
sion than HIV-1 infection due to the lower plasma viral 
load levels of HIV-2 [6]. Although HIV-2 is less virulent 
than HIV-1, individuals with HIV-2 exhibit similar clini-
cal signs, symptoms, and opportunistic infections (OIs) as 
those seen with HIV-1. Furthermore, the majority of indi-

viduals with HIV-2, if left untreated, will eventually prog-
ress to AIDS and death [7]. Nowadays, there are 10 distinct 
groups of HIV-2 namely A, B, C, D, E, F1, F2, G, H, and 
I [8, 9]. Groups A and B are more endemic [10]. Only one 
subtype has been detected since then, namely CRF01_AB. 
The first circulating recombinant form (CRF) of HIV-2 was 
described by Ibe et al. 2010 [11]. They defined CRF from 
3 genomes from Japan (NMC307, NMC716, NMC842) 
and the 1990 isolate 7312A (L36874) from Ivory Coast. 
HIV-2 viral load and resistance genotype sequencing re-
main limited in Africa. This test is more accessible for 
HIV-1 infected individuals. These weaknesses will be due 
to a lack of HIV-2 viral load kits but also to poor HIV-2 
sequencing capabilities. These shortcomings help explain 
the data gap on HIV-2 viral load and resistant genotypes in 
low-income countries. The objective of this study was to 
assess HIV-2 genotypic resistance and viral load in adult 
HIV-2-infected patients in Burkina Faso.
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2. Materials and Methods
2.1. Study population and sample collection

This was a cross-sectional study that took place from 
February 2017 to March 2019 in Ouagadougou, Burkina 
Faso, West Africa. The study population consisted of di-
agnosed HIV-positive patients on ARV treatment followed 
up in hospitals. ARV treatment consisted of two nucleo-
side reverse transcriptase inhibitors (NRTIs) and a prote-
ase inhibitor. After inclusion, venous blood samples were 
taken from each patient and collected in EDTA and dry 
tubes. Aliquots of plasma and serum were centrifuged and 
shipped to BIOMEX in Germany for further testing (serol-
ogy, viral load, and sequencing).

2.2. Serological tests (HIV, HBV, and HCV) and viral 
load 

Serological tests for HIV, HBV, and HCV were per-
formed by the BIOMEX laboratory from serum using the 
"Architect HIV Ag/Ab Combo", "Architect HBsAg Quali-
tative II" and "Architect Anti-HCV" tests on Architect 
1000 SR (Abbott Laboratories, Abbott Park, IL, USA). 
Differentiation and confirmation of HIV-1 and HIV-2 anti-
bodies were performed using the "Geenius HIV-1/2" assay 
(Bio-Rad Laboratories, Inc. France).Charge virale plasma-
tique du VIH-2 Plasma HIV-2 viral load was performed 
from plasma using the Qiagen EZ-1 automatic extractor 
(QIAGEN, USA). Amplification was done using an in-
house test on the ABI PRISM 7500 thermocycler (Applied 
Biosystem, USA).

2.3. Sequencing of HIV-2 subtypes and identification 
of resistance mutations

Sequencing was performed on samples with a detect-
able HIV-2 viral load (at least 10 copies/mL) using an 
in-house test. The sequencing involved the protease and 
reverse transcriptase regions of HIV-2.

Genotypes were assessed for evidence of drug resis-
tance using the HIV2EU web tool (http://www.hiv-grade.
de/HIV2EU/deployed/grade.pl) and the Stanford HIVdb 
Program for HIV-2 (https://hivdb.stanford.edu/hivdb/hiv2/
by-sequences/), specifically searching for known “major” 
substitutions to RT and PR mutations. The Fasta format-
ted sequences were then analyzed in the HIV basic local 

alignment search tool program (http://www.hiv.lanl.gov) 
for identification of HIV-2 groups. 

3. Results
3.1. Socio-demographic characteristics and viral hepa-
titis B and C prevalence

The mean age was 58,99 ±8,66 years. Female was most 
represented with 63.7% and sex ratio (F/M) was 0.57. The 
prevalence of HBAgs and Anti-HCV was 9.9% and 1.1 % 
respectively. Among HIV-infected patients, 12.1 % were 
HIV-1, 73.6% were HIV-2 and 14.3% were coinfected 
HIV-1/HIV-2 (Table 1).

3.2. Characteristics of HIV-2 infected and HIV-1/HIV-
2 coinfected patients

Among the patients, the prevalence of HBV and HCV 
were 8.75% and 1.25%, respectively. More than half of the 
HIV-2 patients had an undetectable viral load. Only 15% 
had a high viral load (more than 1000 copies/mL). HIV-2 
group A was the most detected (23.75%). HIV-2 subtype 
CRF01_AB was found in 3.75% of HIV-2 patients (Table 
2).

3.3. Viral load, HIV-2 subtypes, groups, and drug re-
sistance mutations

The HIV-2 viral load ranged from 10 to 1,600,000 cop-
ies/mL. Of the 34 HIV-2 patients whose subtypes were de-
termined, only 7 had reverse transcriptase and 3 had pro-
tease resistance mutations. The M184V mutation was the 
most detected (Table 3).

4. Discussion
This study revealed a high prevalence of hepatitis B 

among HIV-infected persons. This situation confirms that 
people living with HIV constitute a population at risk 
of viral hepatitis infections due to their common modes 
of transmission and the failure of their immune systems 
[12]. This shows the need to create integrated HIV and 
viral hepatitis programs in Burkina Faso. In this study, we 
quantified HIV-2 plasma viral load and determined HIV-
2 clusters and RT and PR resistance mutations in HIV-2 
infected and HIV-1/HIV-2 co-infected patients in Burkina 
Faso. This study reveals more recent data on HIV-2 resis-

Number (n=91) Percentage (%)
Mean age (years) 58,99 ±8,66
Sex
                      M 33 36.3
                      F 58 63.7
HBsAg
                    Positive 9 9.9
                    Negative 82 90.1
HCV-Ab
                     Positive 1 1.1
                     Negative 90 98.9
HIV status
                  HIV-1 11 12.1
                  HIV-2 67 73.6
                  HIV-1/HIV-2 13 14.3

Table 1. Socio-demographic characteristics of study patients.

http://www.hiv-grade.de/HIV2EU/deployed/grade.pl
http://www.hiv-grade.de/HIV2EU/deployed/grade.pl
https://hivdb.stanford.edu/hivdb/hiv2/by-sequences/
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HIV-2 and HIV-1/HIV-2 (n= 80)
Sex
Male 28 (35)
Female 52 (65)
HBAg
Positive 7 (8.75)
Negative 73 (81.25)
HCV-Ab
Positive 1 (1.25)
Negative 79 (98.75)
HIV-2 viral load (copies/mL)
Not detected 44 (55)
≤ 1000 24 (30)
> 1000 12 (15)
HIV-2 Groups and sub-types 
Group A 19 (23.75)
Group B 12 (15)
CRF01_AB 3 (3.75)
Not detected 46 (57.5)

Table 2. Characteristics of HIV-2 infected and coinfected HIV-1/2 patients.

N° Patient ID Viral load (copies/mL) HIV-2 subtypes RT resistance mutations PR resistance mutations
1 BF00056 380 HIV-2 Groupe B No resistance No resistance
2 BF00058 23 000 HIV-2 Groupe B No resistance No resistance
3 BF00068 2 400 HIV-2 Groupe B No resistance No resistance
4 BF00073 270 000 HIV-2 Groupe A No resistance No resistance
5 BF00093 2600 HIV-2 Groupe B No resistance No resistance
6 BF00097 620 CRF01_AB No resistance No resistance
7 BF00130 180 HIV-2 Groupe A M184V No resistance
8 BF00143 11 000 HIV-2 Groupe A No resistance No resistance
9 BF00163 440 HIV-2 Groupe B No resistance No resistance
10 BF00164 230 HIV-2 Groupe A No resistance No resistance
11 BF00175 5 900 CRF01_AB No resistance No resistance
12 BF00194 60 000 HIV-2 Groupe A No resistance No resistance
13 BF00022 5 000 HIV-2 Groupe A No resistance No resistance
14 BF00033 20 000 HIV-2 Groupe A No resistance No resistance
15 BF00091 7 000 HIV-2 Groupe A No resistance No resistance
16 BF00044 13 000 HIV-2 Groupe A No resistance No resistance
17 BF00053 10 HIV-2 Groupe A No resistance No resistance
18 BF00059 100 HIV-2 Groupe B K65R I50V
19 BF00060 900 HIV-2 Groupe A No resistance No resistance
20 BF00063 750 HIV-2 Groupe B No resistance No resistance
21 BF00066 670 HIV-2 Groupe B No resistance No resistance
22 BF00072 1 600 000 HIV-2 Groupe B No resistance No resistance
23 BF00081 2 100 HIV-2 Groupe A No resistance No resistance
24 BF00105 110 HIV-2 Groupe A M184V No resistance
25 BF00115 110 HIV-2 Groupe A No resistance No resistance
26 BF00106 100 HIV-2 Groupe B No resistance No resistance
27 BF00122 2 700 HIV-2 Groupe B No resistance No resistance
28 BF00109 7 000 HIV-2 Groupe B M184V No resistance
29 BF00127 1 900 HIV-2 Groupe A M184V V47A, I84V
30 BF00140 1 800 HIV-2 Groupe A M184V No resistance
31 BF00151 2 700 HIV-2 Groupe A No resistance No resistance
32 BF00144 5 000 CRF01_AB No resistance No resistance
33 BF00153 80 HIV-2 Groupe A No resistance No resistance
34 BF00235 1 470 000 HIV-2 Groupe A K65R, Q151M, M184V I54M, I82F

Table 3. Viral load, HIV-2 subtypes, and resistance mutations.
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tance to antiretroviral drugs in Burkina Faso. Only 15% 
of patients had a high viral load (more than 1000 copies/
mL). This demonstrates the effectiveness of the ARV treat-
ment received by the patients. Indeed, the ARV treatment 
contributes to a considerable reduction in virus replica-
tion. This low proportion also confirms the fact that HIV-2 
infection has a slow progression and reaches lower plasma 
viral load levels compared to HIV-1 [6]. However, it is 
useful for patients to have their HIV-2 viral load moni-
tored because the development of major resistance muta-
tions can lead to high viral loads. In this study, we found 
HIV-2 groups A and B with a majority of group A. This 
confirms that HIV-2 group A is responsible for the ma-
jority of HIV-2 infections and is predominant in Africa 
and Europe [13, 14]. The geographical distribution of the 
two HIV-2 groups is different in West Africa: group A is 
widely present in all regions, while Group B is mainly lo-
cated in Côte d'Ivoire, Ghana, Burkina Faso, and Mali [10, 
13]. In addition to groups A and B, our study revealed the 
presence of the recombinant form CRF01_AB in 3 HIV-
2 patients. This is the first HIV-2 CRF confirmed by Los 
Alamos National Laboratory by whole genome sequenc-
ing in 2010 from samples of Japanese and Nigerian pa-
tients infected with HIV-2 in their home countries [11]. 
The CRF01_AB subtype is confirmed to be identical to 
the first single recombinant form (URF) 7123A detected 
in 1994 in a patient in Côte d'Ivoire [15] and to the second 
URF (510-03) identified in Cameroon in 2003 [16]. The 
existence to date of only these HIV-2 subtypes and CRFs 
demonstrates the recombination mechanism of HIV-2. 
This could be due to two factors: i) the low prevalence and 
low transmissibility of the virus and ii) the large genetic 
distance between HIV-2 groups which reduces recombina-
tion events [14]. Indeed, few patients with resistance mu-
tations were detected in our study. Among those identified, 
the M184V mutation was the most common. Other reverse 
transcriptase mutations such as K65R, and Q151M were 
also detected. The three resistance mutations M184V, 
K65R, and Q151M have been reported as the most com-
mon mutations detected in HIV-2 cases and also common 
to HIV-1 [17, 18]. The K65R and Q151M mutations have 
been reported to induce high levels of resistance to most 
NRTIs [19]. Protease mutations I50V, V47A, I84V, I54M, 
and I82F were identified in our study. The same mutations 
were also detected in other studies in Senegal [20], Spain 
[21].  V47A, I82F, and I54M mutations have been identi-
fied as causing high phenotypic resistance to Lopinavir, 
and I54M to Darunavir [22]. 

5. Conclusion
This study revealed recent data on the status of HIV-2 

genotypic resistance in Burkina Faso. Although few HIV-
2 infected patients on ARV treatment showed resistance, 
major RT and PI resistance mutations and high viral loads 
were detected. It is therefore important that the manage-
ment of HIV-2 infected patients is strengthened and that 
surveillance for HIV-2 genotypic resistance is implement-
ed.
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